Vol. 10, No. 2 


- ne rg y January 31, 1985 
Research 
Abstracts 


Abstracts 1707-4146 


Office of Scientific & Technical Information 
UNITED STATES DEPARTMENT OF ENERGY 





CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Availabie for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available on sub- 
scription (use PB85-946800) from the National 


Technical Information Service, 5285 Port Royal 
Road, Springfield, VA 22161. The annual subscrip- 
tion price is $14.00 for domestic (North America) 
or $28.00 for foreign (outside North America); a 
single issue is $7.00 or $14.00, respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB85-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $40.00 
for domestic subscribers and $80.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when 
subscribing. The annual subscription price (12 issues plus cumulative index) is $75.00 for domestic (North America) 
and $150.00 for foreign (outside North America) subscribers; a single issue is $7.00 and $14.00, respectively. 


Current Energy Patents (CEP)—PB85-902800 

Devoted te international patent literature, 
including patent applications, on any aspect of 
energy production, conservation, and utilization. 
Energy and the Environment (EAE)—-PB85-914900 

Devoted to information on the impacts of 
energy-related activities and radioactive and nonra- 
dioactive pollutants on the environment. 


Fossil Energy Update (FEU)—PB85-914600 
Devoted to information on the exploration, 
development, processing, and use of fossil fuels. 


Fusion Energy Update (CFU)—PB85-915300 

Devoted to information on controlled thermonu- 
clear fusion, including plasma and fuel research 
and power plant engineering and conceptual design 
studies. 


Solar Energy Update (SEU)—PB85-914500 

Devoted to information on the utilization of 
solar energy, including biomass and tidal and wind 
power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $40.00 for domestic (North America) and 
$80.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB85-901000 
Covers all aspects of acid precipitation, includ- 
ing effects and possible control measures. 


Buildings Energy Conservation (BEC)-— 
PB85-900700 

Covers worldwide information on the technology 
required for energy conservation in buildings of all 
types. 


Coal-Based Synfuels (CBS)—PB85-901400 
Covers all aspects of conversion of coal into 
gaseous or liquid fuels. 


Coal Preparation and Pollution Control (CPC)- 
PB85-900800 

Covers all aspects of coal preparation and clean- 
ing and reducing pollution from its direct combus- 
tion. 


Direct Energy Conversion (DEC)—PB85-946600 

Covers the following areas: photovoltaics, mag- 
netohydrodynamics, electrohydrodynamics, _ ther- 
moelectrics, thermionics, and fuel cells. 


Energy from Biomass (EFB)—PB85-900600 

Covers worldwide information on all aspects of 
biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)- 
PBS85-914700 

Covers information on the exploration, develop- 
ment, and utilization of geothermal resources. 


Heavy-lon Reactions (HIR)-PB85-900500) 
Covers all aspects of heavy-ion (A > 4) reac- 
tions 


Laser Research (LAR)—PB85-901100 
Covers all aspects of laser research and develop- 
ment, but excludes applications. 


Nuclear Fuel Cycle (NFC)—PB85-913400 
Covers all aspects of the nuclear fuel cycle, both 
front end and back end. 


Nuclear Reactor Safety (NRS)-PB85-913500 

Covers the safety aspects of accident analysis, 
safety systems, radiation protection, decommission- 
ing and dismantling, and security measures. 


Radioactive Waste Management (RWM)- 
PB85-902900 

Covers the management aspects of transport 
and storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)- 
PB85-901200 

Covers research in materials, concentrators/ 
receivers, salinity gradients, etc., for development of 
efficient and reliable solar thermal conversion sys- 
tems. 


Unconventional Petroleum (UCP)—PB85-901300 

Covers all aspects of secondary and tertiary 
recovery of petroleum and of oil shales and tar 
sands, 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for inclu- 


sion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


International Copyright, © U 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information in any step involved in 
the eventual conversion of biomass to energy. 
Biomass Abstracts is available free to Department 
of Energy components and contractors from OSTI. 
Non-DOE organizations may obtain Biomass 
Abstracts from Biomass Conversion Technical 
Information Service, Institute for Industrial Re- 
search and Standards, Ballymun Road, Dublin 9, 
Ireland, for 42 IR pounds per year. Make checks 
payable to the Institute. 


right is not asserted under the United States Copyright Law, Title 17, United States Code 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to Department of Energy 
components and contractors from OSTI. Non-DOE 
organizations may obtain Coal Abstracts from IEA 
Coal Research, Technical Information Service, 
14-15 Lower Grosvenor Place, London 
SW1W OEX, England, for 100 pounds sterling per 
year. ; 


S. Department of Energy, 1985, under the provisions of the Universal Copyright Convention, United States copy- 
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g ABOUT THE OFFICE OF SCIENTIFIC 
Y/ AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains comeniaal energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software programs with 
scientific and ——. applications; OSTI also serves 
as adviser for special publication needs of the Department. 
To effectively manage DOE’s technical information 
resources, OSTI’s program is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Commerce, 
Springfield, VA 22161, and from Engineered Systems, 
P. O. Box 866, Oak Ridge, TN 37831. 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Report number Date of publication Corporate author 
Author(s) Title Availability 
\ | 


\ 
5785 ‘(BMI/ONWI-522) Thermal property and| density |mea- 
surements of taken fi cores fi 








rost, J.F.;4Ca : ‘(Fiber Materi: nc., 
iddeford, A)). . 1983! 179p. ¥ Al 
AOl; Lay File Number DE84004926. GPO Dep! 
Wegibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 

results. 





Author(s) Title Journal citation Date of publication 





wi "Equilibrium and power balance constraints on a quasi- 
Ohmically heated tion 





field-rev C).! 
McKenna, K.F.; Rej, D.J.; Tuszewskiy¥M! (Los Alamos National 
Oc 


na (USA)).'Nuclear Fusion; 23: No. 10, 1319-132 t 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Energy Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


® Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 


9:5785 BMI/ONWI-522 


®@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-—report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF A0O1. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


David E. Bost, Editor 
Lee M. Thompson, Assistant Editor 


Nuclear, and Physics Research Branch 
Chief, Henry D. Raleigh 


Scientific Analysts 

David C. Cunningham, Nuclear Engineering 

William H. Kinser, Jr., High Energy and 
Nuclear Physics 

Mona H. Raridon, Conservation and Renewable 
Energy 

Lila Smith, Conservation and Renewable 
Energy 

Craig A. Stevens, Engineering 

George H. Thoeming, Atomic, Molecular, and 
Fluid Physics 

Lawrence T. Whitehead, Neutron Physics 

Milton O. Whitson, Fusion Energy 

Larry E. Williams, Physics and Engineering 


, Materials, and Biological Sciences Branch 
Chief, Sidney F. Lanier 


Scientific Analysts 

Polly S. Blackburn, Environmental Sciences 

D. Lamar Cason, Materials and Physical 
Chemistry 

Dorothy M. Chertok, Biomass and Biochemistry 

Mark D. Fornwall, Ecological Sciences 

M. Catherine Grissom, Fossil Energy 

Lynda H. McLaren, Radio- and Radiation 
Chemistry 

Lorne T. Newman, Fossil Energy 

Axel C. Ringe, Geo- and Biomedical 
Sciences 

Amy T. Tamura, Chemistry 


Contract Number Specialist 
William D. Matheny 


International Exchange Coordinator 
Charles E. Stuber 


Report Number 
Ramona N. Nelson 


Subject Heading Specialist 
Julia S. Redford 


Corporate Author Specialist 
Patsy L. Hendricks 


Computer Coordinator 
Billy H. Brady 


Coordinator 
Irene D. Keller 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations and (2) 
exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 
Netherlands Energy Research Foundation 
Petten, Holland 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Jerry M. Thomas and Associates 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


Plenum Publishing Corporation 
New York, NY 


University of Tennessee 

Graduate School of Library and Information 
Sciences 

Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed to 
the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, Oak Ridge, TN 


37831. 








SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation 
of bibliographic information entered into DOE’s computerized bibliographic information 
system. The six-digit category numbers are utilized as if they were three pairs of two- 
digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 
293 second-level subject categories used. Because each issue of ERA announces only 
those documents becoming available during a semimonthly period, some subject catego- 
ries may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R5 from NTIS for 


$9.50. 


COAL AND COAL 
PRODUCTS 

Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


04 


OIL SHALES AND TAR 

SANDS 

Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

Fuels Production and Properties 
Spent Fuels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Health and Safety 
Regulations 


FUSION FUELS 
Sources 

Processing 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
Properties 
Environmental Aspects 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 


Vv 


08 


HYDROGEN 

Production 

Storage 

Transport 

Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC AND 


NATURAL FUELS 

Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 
Resource Status and Assessment 
Geology, Hydrology, and 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legal and Institutional Aspects 





1S 


GEOTHERMAL ENERGY 

(CONT.) 

Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL AND WAVE POWER 
Regulations 

Economics 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 
Power Plants and Power 
Generation 
Environmental Aspects 
Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

Economics 

Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 
Magnetic 

Compressed Gas 
Pumped Hydro 
Capacitor Banks 
Flywheels 

Thermal 

Liquefied Gas 

Chemical 

Batteries 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and Forecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and Fluid Flow 
Materials Testing 
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ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and Ion Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 
Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 

SCIENCES, ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 

SCIENCES, TERRESTRIAL 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
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ENERGY RESEARCH ABSTRACTS 


01 COAL AND COAL PRODUCTS 
REFER ALSO TO CITATION(S) 0100004120 


1707 (KTM/E-D—42) Torminslogy on the characteris- 
tics of fuel peat and coal. (Kauppa- ja Teollisuusministerio 
Energiaosasto, Helsinki (Finland)). "1983. 67p. (In Finnish, 
English, German). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE84752090. 

Terminology on peat and coal characteristics has been col- 
lected to a glossary. General conceptions connected with biomass 
and fossil fuels are also included. Terms are explained both with 
regard to practical significance and testing and analytics to create a 
source of information that gives the main characteristics of analyses 
and applications. 


0104 Processing 


‘R ALSO TO CITATION(S) 0104001771, 1804, 2048, 2133, 2208, 2209, 
2863, 808. 3211, 3500 


1708 (DOE/ET/14928—T2) Experimental evaluation of 
the steady state and dynamic performance characteristics of 
the interactive units of a coal gasification process. Draft. 
(General Electric Co., Schenectady, NY (USA). Corporate 


Research and Development Dept.). Feb 1983. Contract 
AC21-80ET14928. 24p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE83010340. 

Program activities to date have been directed toward evalu- 
ating the environmental compatibility of the system, characterizing 
the steady state performance of the system and components, char- 
acterizing the dynamic behavior of the components, and developing 
verified analytical models of the dynamic behavior of the compo- 
nents. A wide range of transient tests conducted in 1982 established 
a unique data base that describes the dynamic behavior of each 
component in a coal gasification fuels plant. That data base has 
been used to verify the dynamic analytical models previously devel- 
oped for each major component in the system. The verification 
process has led to enhancements of the analytical models to include 
prediction of phenomena not previously recognized as being criti- 
cal. Environmentally oriented testing in 1981 focused on solids and 
liquid emissions from the system and established preliminary materi- 
al balances and liquid stream compositions. In 1982 the focus shift- 
ed to more detailed characterization of the liquid effluent emissions 
and improvement of key material balances. The 1981 activities led 
to the identification of a concept for reducing NO/sub x/ emissions 
in a combustion end-use application. This concept involves strip- 
ping ammonia from the condensate stream and subsequent reinjec- 
tion of that ammonia to the gasifier for destruction. In 1982, theo- 
retical studies and laboratory-scale testing confirmed the attractive- 
ness of this concept by showing that up to 80% of the ammonia 
can be stripped from the condensate using 25% of the gasifier blast 
feed. In a test on the PEF facility, an equivalent amount of ammo- 
nia was injected into the gasifier blast feed and was shown to be 
destroyed in the gasifier. The concept is now ready for demonstra- 
tion at the PEF scale. 14 figures. 


1709 (DOE/MC/02798—71) Test and evaluate the tri- 
gas low-Btu coal gasification process. 98th monthly progress 
report, October 1979. (Bituminous Coal Research, Inc., 
Monroeville, PA (USA)). Nov 1979. Contract AC21- 
78ET 10254. 19p. (FE—2798-71). NTIS, PC A02/MF AOI; 
; GPO Dep. File Number DE85002674. 

This report summarizes progress during October 1979 on flu- 
idized-bed gasification research being conducted by Bituminous 


Coal Research, Inc. The overall objective of the program continues 
to be to develop processes for gasifying coa!, with emphasis on the 
production of a fuel gas. Laboratory-scale coal gasification experi- 
mentation is to be continued, together with process and equipment 
development. Success of laboratory studies has led to the design 
and construction of a 100 lb/hr process and equipment develop- 
ment unit. This unit is being operated to demonstrate the process 
and economic feasibility of fluidized-bed gasification for the com- 
mercial production of low-Btu fuel gas. No liquids, tar, or char are 
produced as waste or by-product. One integrated test was run in 
the PEDU with Rosebud seam coal as the feed. The system 
worked very well and several steady state periods were achieved. 6 
tables. 


1710 (DOE/MC/08087—T2) Mathematical modeling of 
METC flash carbonization data. Final report. Chen, L.H.; 
Wen, C.Y. (West Virginia Univ., Morgantown (USA). 
Dept. of Chemical Engineering). Aug 1978. Contract 
AM21-77MC08087. 76p. NTIS, PC A0S5. File Number 
T184017583. 

In this study, the flash carbonization data obtained from re- 
actor at Morgantown Energy Technology Center (METC) are ana- 
lyzed to develop rate expressions. The heat transfer characteristics 
and hydrodynamics of the carbonizer have been simulated. The 
result indicates that the solid particle temperature is controlied by 
the radiation during the period immediately after coal particles are 
fed into the reactor. The temperature of the gas at the region subse- 
quent to the entry region is controlled by the convection between 
the solids and the gas. Both the solid temperature and the gas tem- 
perature seem to increase rapidly due to the radiation from the re- 
actor wall which has high temperature. In regard to the rate ex- 
pression for coal carbonization, the rate equation based on Wen et 


‘al. fit the data better than that based on Badzioch and Hawksley. 


However, neither expression predicts the effect of pressure since 
both of them are derived based on the atmospheric condition. In 
addition two rate expressions were formulated to account for the 
pressure effect and were tested against the data from METC as 
well as against two other sets of published data. The results indicat- 
ed that these expressions could predict the trends of the data, but 
there were still discrepancies from the experimental data. Hence 
more accurate data taken under better controlled operating condi- 
tions are necessary in order to develop a better rate expression for 
flash carbonization of coal. 16 references, 18 figures, 7 tables. 


1711 (DOE/OR/03054—71-Vol.1) Wastewater treat- 
ment system and solid wastes landfill for 6000-tpd SRC-I 
Demonstration Plant. Volume 1. Design baseline revision. 
(Catalytic, Inc., Philadelphia, PA (USA)). Sep 1983. Con- 
tract AC05-780R03054. $2 9p. NTIS, PC A11. File Number 
T185001625. 

The wastewater treatment facilities for the SRC-1 demon- 
stration plant in Newman, Kentucky were designed and cost esti- 
mated by the Rust Engineering Company in October 1981 (revised 
March 1982). The basis of design has changed since that original, 
or baseline, estimate. The new treatment scheme differs in two 
major ways. First, the main process waste stream is pre-treated in a 
solvent extraction procedure to remove phenol. Second, the final 
effluent will be discharged to the Green River, rather than recycled 
to the plant. In addition, laboratory treatability testing conducted 
subsequent to the Rust baseline report has changed the sizing crite- 
ria for various unit processes. (See Design Basis Memorandum, 
Rev. 2, June 1983). The treatment facilities are subdivided into five 
areas. These divisions are process related, and are defined as Pri- 
mary, Secondary, Tertiary, Sludge and Landfill. For the most part, 
the equipment in a given process area is grouped together. That is, 
the divisions are also geographical. Any exceptions are due either 
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to the SRC plant layout or to hydraulic considerations. The plant is 
designed to treat not only the normal process flows, but also all 
stormwater which has become contaminated. Either installed spares 
or parallel treatment trains are provided for virtually all equipment. 
All pumps are sized for the maximum hydraulic conditions. Vol- 
umes 1 and 2 contain the design information, such as process de- 
scriptions, drawings, and equipment data sheets. Volume 3 contains 
the capital and operating cost estimates. 


1712 (DOE/OR/03054—T22) Post-baseline Environ- 
mental R and D Plan, SRC-I project. (International Coal Re- 

ing Co., Allentown, PA (USA)). 10 Dec 1982. Contract 
AC05-780R03054. 30p. NTIS, PC A03. File Number 
1185001617. 


1713 (DOE/OR/03054—T23) Proposed programs, Ft. 
Lewis Technical Support Plan . Thew, T.W. (International 
Coal Refining Co., Allentown, PA (USA)). 9 Feb 1981. 
Contract AC05-780OR03054. 12p. NTIS, PC A02. File 
Number T1I85001782. 


1714 (DOE/OR/03054—T26-Vol.3-Rev.) 6000 tpd 
SRC-I Demonstration Plant. baseline, Volume 3. Re- 
vision. (International Coal Refining Co., Allentown, PA 
(USA)). 22 Oct 1982. Contract AC05-780R03054. 201p. 
NTIS, PC A10. File Number TI85001466. 


1715 (DOE/PC/40797—T4) Study of multiphase flow 
useful to understand scaleup of coal liquefaction reactors. 
1981-1984 final report. Knickle, H.N. (Rhode Island Univ., 

m (USA). Dept. of Chemical Engineering). Sep 
1984. Canvieek FG22-81PC40797. 185p. NTIS, PC A09/MF 
A01; 1; GPO Dep. File Number DE85001312. 

Research over a three year time span involved the study of 
multiphase flow useful to understanding the scaleup of coal lique- 
faction reactors. We attempted to establish the flow patterns and 
their boundaries in which a direct coal liquefaction, large diameter, 
bubble column operates. A flow map has been proposed in which 
coal slurry properties can be input to determine the flow pattern 
boundaries at reactor operating conditions. Gas holdup and bubble 
diameters have been measured under different conditions of gas and 
liquid flow rate. These have been used to determine interfacial area 
in bubble columns. An equation for the estimation of interfacial 
area in the bubble-slug flow pattern has been proposed. It has also 
been established that gas holdup and thus interfacial area depends 
strongly on the gas distribution in the column. Porous plate gas dis- 
tributors can yield gas holdups twice as large as sieve plate distribu- 
tors. Measurements using aqueous solutions (carboxy methyl cellu- 
lose) indicate that non-Ngqwtonian solutions can affect the gas 
holdup, the transition from bubble to bubble-slug flow, and the in- 
terfacial area. These experiments have been analyzed and equations 
for gas holdup and interfacial area have been proposed. Analysis of 
these experiments involved modelling the bubble slug flow pattern 
with limited success. In highly viscous systems slug flow can reap- 
pear and modelling results for this pattern under highly viscous 
conditions were successful resulting in an equation for the shear 
rate in the bubble column. This last model also predicted gas 
holdup with reasonable accuracy. 167 references. 


1716 (DOE/PC/50041—41) Wilsonville Advanced Coal 

Research and Development Facility, Wilsonville, 
Alabama. Wilsonville ACL R and D Facility material balance 
procedure. Topical Report No. 11. (Catalytic, Inc., Wilson- 
ville, AL (USA)). Sep 1984. Contract AC22-82PC50041. 
120p. NTIS, PC A06/MF A01; 1; GPO Dep. File Number 
DE85002138. 

Prior to 1978, the Wilsonville Advanced Coal Liquefaction 
facility material balance surrounded only the thermal liquefaction 
unit and involved analyses of only the slurry stream and individual 
gas streams. The distillate solvent yield was determined by differ- 
ence. Subsequently, several modifications and additional process 
units were introduced to this single unit system. With the inclusion 
of the deashing unit in 1978 and the catalytic hydrogenation unit in 
1981, the process has evolved into a sophisticated two-stage coal 
liquefaction process and has the potential for various modes of inte- 
gration. This report presents an elemental balancing procedure and 
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a simplified presentation format that is sufficiently flexible to meet 
current and future needs. The development of the elemental balanc- 
ing technique and the relevant computer programs to handle the 
calculations have been addressed. This will be useful in modelling 
individual unit performance as well as determining the impact of 
each unit on the overall liquefaction system, provided the units are 
on a steady-state basis. Five different material balance envelopes are 
defined. Three of these envelopes pertain to the individual units 
(the thermal liquefaction or TL unit, the Critical Solvent Deashing 
or CSD unit and the H-Oil Ebullated Bed Hydrotreating or HTR 
unit). The fourth or single stage material balance envelope com- 
bines the TL and CSD units. The fifth envelope is the two-stage 
configuration combining all three units. 3 references. 


1717 (DOE/PC/60780—T3) [Coal liquefaction: ambient 
conditions via. liquid clathrates]. Quarterly technical progress 
report, February 1-April 30, 1984, (Alabama Univ., Universi- 
ty (USA)). 1984. Contract FG22-83PC60780. 5p. NTIS, PC 
A02. File Number T185001931. 

In the second quarter two different procedures for the work- 
up of the dissolved coal were noted. Over the period covered by 
this report a new and significant variation has been attempted. Pre- 
liminary results agree with the best of the runs using the older 
methods, and the new coal-derived materials appear more tractable. 
The new procedure is given as Appendix A. With all the effort so 
far expended, mass balance still remains a problem. However, for 
Devco (see Second Quarterly Report) yields of soluble material 
(either in the liquid clathrate or the extractant phase) are often as 
high as 40%. To put these values in perspective, the data in Table I 
may be consulted. For each of the high volatile bituminous coals, 
liquid yields of 2 to 3 times that of pyridine (exhaustive extraction) 
have been obtained. 


1718 (DOE/PC/60782—T2) Toward new coal hydropro- 
cessing and st catalysts. Progress report, August 
1983-December 1: Boudart, M. (Stanford. Univ., CA 
(USA). Dept. of Cl Chemical Engineering). 1983. Contract 
FG22-83PC60782. 19p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85002800. 

One objective of this research project was to characterize 
the active phase of Mo-hydroprocessing catalysts in situ during op- 
eration (reaction temperature >500°K, pressures in the range 6 to 
14 MPa). For this purpose a stainless steel reaction cell was devel- 
oped and extensively tested. Since the experiments require the use 
of flammable gases and liquids as well as a highly toxic gas (HeS) 
and are carried out at the Stanford Synchrotron Radiation Labora- 
tory, a facility not equipped to deal with hazardous experiments, 
special attention had to be paid to safety aspects of the operation. 
Details of the cell design and its operation are described in the at- 
tached publication, which has been entered individually into EDB 
and ERA. 


1719 (EPRI-AP—3586, pp 3.1-3.11) Cool water coal 
gasification program status update. Reed, T.L.; Engel, P.K.; 


Clark, W.N. (Southern California Edison Co., Rosemead). 
Jul 1984. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI84920507. (CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

Since the start of construction in December 1981, the field 
activities have progressed without major problems. Currently, the 
Cool Water Coal Gasification Program is in the enviable position of 
being on schedule and within budget. Construction of the primary 
plant utilizing the Texaco gasifier and synthesis gas cooling was 
over 75% complete and the capital expenditures totalled $206 mil- 
lion through September 1983. The Program's position could be at- 
tributed to: (1) effective overall management and control; (2) good 
construction planning; (3) the general economic conditions in the 
US; and (4) lower than originally anticipated escalation of construc- 
tion-related costs. While construction costs were well within pro- 
jections, the decline in the world price of oil had placed the viable 
economic operations of this facility in jeopardy. Consequently, the 
Cool Water Program took steps to obtain operational price support 
guarantees from the US Synthetic Fuels Corporation (SFC). 
Lengthy negotiations culminated with the Program and the SFC 
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signing a $120 million agreement on July 28, 1983. The budgets, 
schedules and operations planning of this first-of-a-kind facility are 
discussed. The SFC price support arrangements and the quench 
gasifier addition are also discussed. 


1720 (EPRI-AP—3586, pp 4.1-4.8) KILnGAS status 
report. Peterson, G.T. (Allis-Chalmers, Milwaukee, WI). Jul 
1984. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI84920507. (CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

An update on the KILnGAS coal gasification demonstration 
program is presented. The primary objectives of the KILnGAS 
process is to operate in a commercial environment, and to establish 
the technical and economic bases to proceed with large commercial 
plants in the 2000 to 5000 tons/day coal feed range. The highlights 
of the program to date include: (1) gasifier operation on both an- 
thracite and high sulfur coals, (2) gasifier operation at 45 psig or 
80% of design pressure, (3) the heating value of the product gas 
from the Illinois No. 6 coal was in the range of 135 to 145 Btu per 
cu ft, and (4) the low Btu gas produced has been successfully fired 
in a power company boiler. 


1721 (EPRI-AP—3586, pp 5.1-5.13) Current status of 
TVA's ammonia from coal project including EPRI-supported 
studies. Williamson, P.C.; , D.A. (Tennessee 
Valley Authority, Muscle Shoals, AL). Jul 1984. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T184920507. (CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

The status of the Ammonia from Coal Project is discussed. 
Although problems remain in certain areas of the facility, the plant 
now operates on a planned schedule with reasonable availability 
considering the first-time-out nature of the project. Several projects 
involving TVA and EPRI are either proposed, in progress, or have 
recently been completed. The plant and the Exxon donor solvent 
operation are described. 


1722 (EPRI-AP—3586, pp 6.1-6.8) Status of the MFR 
entrained flow PDU. Coates, R.L. (Mountain Fuel Re- 
sources, Inc., Salt Lake City, UT). Jul 1984. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI84920507. (CONF-831199—). Contract AC21- 
81FE05121. 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

Mountain Fuel Resources, Inc., is under contract with the 
US Department of Energy for a program to design, construct and 
operate a high-rate, entrained flow coal gasification process devel- 
opment unit (PDU). The design of the coal gasification PDU is 
based on earlier DOE-supported work at the Eyring Research In- 
stitute. In this process dry pulverized coal carried by gas is fed to 
an entrained flow reactor where it is gasified at high temperature 
by reaction with steam and oxygen. The overall cbjective of the 
project is to demonstrate the ability to scale up from 0.5 ton per 
day to 30 tons per day, and to provide data for further scale-up. 
More specifically, it is intended to demonstrate the capability of 
sustained operation of the scale-up equipment for at least 100 hours 
of continuous operation with both caking and noncaking coals, to 
achieve coal gas energy conversion efficiencies of 75% and to 
produce a calculated overall energy conversion eficiency of 70% 
by sufficient steam generation from waste heat recovery. Construc- 
tion of the PDU was initiated during October 1981 and it was suffi- 
ciently completed by October 1982 for component testing to be ini- 
tiated. Integrated coal gasification testing began in February 1983, 
and through August 1983 a total of 45 short-duration integrated 
tests has been completed. 
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1723 (EPRI-AP—3586, pp 7.1-7.26) Evaluation of Illi- 
nois No. 5 coal and Texas lignite in the Shell Coal Gasifica- 
tion Process (SCGP). Heitz, W.L.; McCullough, G.R.; Har- 
desty, D.E.; Nager, M.; Van der Burgt, M.J.; Gierman, H.; 
Seth, M.; van Kessel M.M. (Shell Development Co., Hous- 
ton, TX). Jul 1984. Research Reports Center, Box 50490, 
pons 905° CA 94303. File Number T184920507. (CONF- 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

The performance of Illinois No. 5 coal and Texas lignite was 
evaluated for EPRI in the 6 ton/day Shell Coal Gasification Proc- 
ess (SCGP) development unit in The Netherlands. Both feedstocks 
were tested over a wide range of conditions and found suitable for 
the SCGP. Illinois No. 5 results are comparable to those of other 
bituminous coals. Carbon conversions of 85 to 99% were obtained 
at oxygen to MAF coal ratios of 0.9 to 1.04 kg/kg and coal mois- 
ture up to 12%w. Conversion of 97% and thermal (cold gas) effi- 
ciencies of 76% were obtained at an O2/coal ratio of 1.0 kg/kg and 
coal moisture of 4.8%w. High conversions (99+ %) and efficiencies 
(76%) were obtained during the gasification of Texas lignite at 
moderate conditions including an O2./MAF coal ratio of 0.9 kg/kg 
and a reactor outlet temperature of 1250°C. Extensive environmen- 
tal sampling was conducted during both tests; no priority pollutant 
organics were detected above 1 ppbw in the aqueous effluent 
during steady operations. Responses to load variations were rapid 
and without upsets in plant operation. 


1724 (EPRI-AP—3586, pp 8.1-8.32) Further develop- 
ment of the British Gas/Lurgi gasifier. Lacey, J.A.; 
Scott, J.E.; Thompson, B.H.; Lienhard, H.; Vierrath, H. 
(British Gas Corp., London, England). Jul 1984. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T184920507. (CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

The second phase of the development program on the 350 
tons/day slagging gasifier at Westfield was recently completed. The 
gasification of coal containing fines supplied to the top of the gasifi- 
er and of powdered coal injected through the tuyeres were investi- 
gated. Trials were also made on the gasification of pelletized coal 
and petroleum coke and on the injection of tar, liquor, and coal/ 
water slurry through the tuyeres. The application of the slagging 
gasifier for combined cycle power generation, methanol produc- 
tion, for combinations of the two and for SNG production are dis- 
cussed. 


1725 (EPRI-AP—3586, pp 9.1-9.15) Simulation objec- 
advanced 


tives and requirements for gasification-based power 
plants. Weber, D.S.; Quentin, G.H.; McDaniel, J.E. (Phila- 
delphia Electric Co., PA). Jul 1984. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1184920507. (CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

The advanced power plants of the future represent an evolv- 
ing technology quite different from that of only a few years ago. 
Utilities are faced with the challenge of evaluating these new 
plants, selecting designs for implementation, and eventually operat- 
ing these plants in a utility environment. In a parallel evolution, 
computer technology has grown at such a rate that today extensive 
computer power is available at very modest cost. The challenge 
then is to tap this computer technology such that these advanced 
power plants can be effectively monitored with respect to perform- 
ance and the inevitable change in operating conditions with the re- 
sults conveniently displayed for the operating staff. A particular 
modeling and simulation process which applies the proper method- 
ology for the above mentioned task is discussed. A current effort to 
provide predictor/performance component models for the 100 
megawatt gasification combined cycle (GCC) demonstration plant 
under construction at the Southern California Edison Cool Water 
Station at Daggett, California is described. Since commercialization 
of the integrated GCC power plants is anticipated to occur in the 
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mid-1990's, the extension of the work described above to the devel- 
opment of engineering grade simulators and operators training sim- 
ulators will be explored. 


1726 (EPRI-AP—3586, pp 10.1-10.13) Experimental 
simulation and advanced control aspects of the IGCC concept. 
Corman, J.C. (General Electric Co., Schenectady, NY). Jul 
1984. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI84920507. (CONF- 831199—). Con- 
tract AC21-80ET 14928. 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

, In order for coal conversion systems to be successfully inte- 
grated into utility or industrial use, it must be demonstrated that 
they can meet environmental requirements and also produce a fuel 
that meets the specifications of the downstream equipment. A coal 
conversion power generation system consists of two significantly 
different unit processes - a chemical plant as a fuel supply subsys- 
tem connected to a power generation subsystem. It is critical that 
these processes be able to function together and perform to the 
load demands of a utility grid. In many cases the individual compo- 
nents or subsystems of this integrated coal conversion power plant 
concept have been operated as stand-alones for various applications; 
however, the fuel and power generation subsystems have never 
been operated together in a load configuration similar to those an- 
ticipated for utility applications. The technical results of the project 
reported here demonstrate that a coal conversion subsystem and a 
power generation subsystem can be made to operate together under 
the constraints imposed by end-use and environmental consider- 
ations. 


(EPRI-AP—3586, pp 11.1-11.39) Evaluation and 
application of generalized pulverized coal combustion/gasifi- 
cation models. Smith, P.J.; Smoot, L.D. (Brigham Young 
Univ., Provo, UT). Jul 1984. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI84920507. 
(CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

, The past decade has produced a handful of combustion and 
gasification models for predicting the local properties within these 
reaction chambers. The legitamacy of these models has been ques- 
tioned in light of the complexity of the physical and chemical proc- 
esses involved. These models are reviewed and evaluation of the 
capabilities of such modeling efforts is presented. Future and cur- 
rent applications of these models are examined. An overview of a 
detailed evaluation of the BYU model is presented. An appraisal of 
modeling potential is discussed. It is concluded that while these 
models are complex, require sophisticated users, and incorporate 
many approximations they do hold significant potential for manage- 
ment and control of practical systems. 


(EPRI-AP—3586, pp 12.1-12.27) Selexol process 
simulation. Vysniauskas, T.; Svreck, W.Y.; Quentin, G.H. 
(Hyprotech Ltd., Calgary, Alberta). Jul 1984. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T184920507. (CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
_— on coal gasification; Palo Alto, CA, USA (2 Nov 

983). 

Computer simulation programs were used to predict the per- 
formance of Selexol plants at the Bi-Gas plant in Homer City, 
Pennsylvania and the Texaco Coal Gasification plant in Monte- 
bello, California. A gas absorption model developed by S-Cubed 
(formerly Systems, Science and Software) and an in-house program 
developed by Hyprotech were used in this study. Both programs 
were modeled for dynamic simulation of chemical processes, how- 
ever the S-Cubed model was tailored specifically for Selexol sys- 
tems. The Hyprotech model was originally developed for hydro- 
carbon processes and therefore required incorporation of the prop- 
erty package for this application. The objective of this study was to 
evaluate the feasibility of employing the programs for dynamic sim- 
ulation of acid gas absorption systems. The results of the computer 
simulation study and their comparison with Selexol plant data are 
presented. The computed results from both models compared fa- 
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vorably with the plant data, however the computer execution time 
requirements were significantly less with the Hyprotech model. 


(EPRI-AP—3586, pp 13.1-13.23) Variables affect- 
ing corrosion in syngas coolers of coal gasification combined 
cycle power plan kins, . (Lockheed Palo Alto Re- 
search Lab., CA). Jul 1984. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI84920507. 
(CONF-831 199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

‘ The corrosion of candidate alloys and coatings for syngas 
coolers is being studied in the laboratory prior to testing and use of 
materials in pilot plants. An in-depth study of test variables that can 
influence corrosion has been made in order to establish laboratory 
test procedures that will simulate plant operating conditions and ac- 
curately reproduce materials behavior. The variables evaluated to 
date include: (1) effect of cyclic operation, (2) effect of system pres- 
sure and HS partial pressure, (3) effect of HCl in syngas, (4) effect 
of corrosion during shutdown, (5) temperature differential between 
syngas and metal surfaces, and (6) effect of variations in materials 
geometry, surface, structure, and composition. Results indicate a 
major contribution by cyclic exposure, down time corrosion, mate- 
rial geometry, and surface condition. Hydrogen chloride in the 
syngas was found to have no direct accelerating effect on corrosion 
but did result in accelerated attack by pitting and stress corrosion 
during shutdown periods in moist air. Corrosion was not acceler- 
ated by increasing syngas pressure from 1 to 41 ATM of H2S con- 
tent from 0.6 to 15% or by reacting cooled metal probes (300°C) in 
a high temperature (870o-900.C) syngas. 


1730 (EPRI-AP—3586, pp 14.1-14.25) Evaluation of 
coatings for heat exchangers in syngas coolers of coal gasifi- 
cation combined cycle power plants. Lewis, E.C.; Bakker, 
W.T. (Combustion Engineering, Inc., Chattanooga, TN). Jul 
1984. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T184920507. (CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

, Commercial coating technology for low alloy steel heat ex- 
changer components of syngas coolers was evaluated, to determine 
if such coatings can provide corrosion protection for several years 
in strongly sulfidizing environments at temperatures up to 500°C. 
The major coating systems evaluated were pack aluminizing and 
chromizing. To evaluate the coatings, representative sections of wa- 
terwalls and convection tube bundles were manufactured and 
coated using commercial technology, either in the C-E laboratory 
or by commercial coatings companies. After coating, the compo- 
nents were subjected to routine fabrication procedures such as 
welding and straightening to develop techniques which do not de- 
grade to corrosion resistance of the coating. Results to date, indi- 
cate that both aluminized and chromized coatings have the poten- 
tial of providing corrosion resistant coatings for large sale compon- 
tents. However, presently available technology and specifications 
must be upgraded to ensure a uniform high quality coating. Work 
presently in progress aims to achieve this. 


1731 (EPRI-AP—3586, pp 15.1-15.6) Corrosion of re- 
fractories in synthetic coal slags. Greenberg, S.; Poeppel, 
R.B.; Chen, J. (Argonne National Lab., IL). Jul 1984. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920507. (CONF-831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

The effects of slag temperature and slag velocity on the cor- 
rosion of chromia-containing refractories were studied in a rotating- 
cyclinder test furnace. In this furnace, 1-in.-diameter x 1-in.-high re- 
fractory cylinders are rotated at a controlled velocity (50-150 rpm) 
in slag of known composition, under controlled temperature (1500 
and 1600°C) and oxygen partial pressure (~10~° atm) conditions. 
Refractories containing 60-80% Cr2Os showed negligible corrosion 
at 1500°C. At 1600°C, significant differences between refractories 
of similar composition were apparent, particularly at high rotational 
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speeds. Subtle mineralogical differences among the various high- 
chromia refractories are the apparent cause of the differences in 
corrosion rates. Low-chromia (10% CrOs) refractories showed 
greatly accelerated corrosion rates in comparison with the high- 
chromia refractories. In a complementary study, the rotating-cylin- 
der test furnace was modified to enable measurement of the viscosi- 
ty of slags as functions of composition, temperature, and oxygen 
partial pressure. The results indicate that, in general, sensitivity of 
viscosity to oxygen partial pressure increases with increasing iron 
concentration in the slag. Published correlations are, in general, not 
applicable to the slags investigated in this study. Under the condi- 
tions of equilibrium achieved in this study, no hysteresis effects 
were observed. 


(EPRI-AP—3586, pp 16.1-16.29) Study of acid 
corrosion in a simulated clean gas saturator of a coal gasifica- 
tion combined cycle power ag Macdonald, D.D.; Moccari, 
A.; Somauh, S.; Harrin D. (Ohio State Univ., Colum- 
bus). Jul 1984. Researc Tastes Center, Box 50490, Palo 
Alto, CA 94303. File Number 1184920507. (CONF- 
831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

, A theoretical and experimental analysis of chemical and cor- 
rosion phenomena which might occur in clean gas saturators of 
coal gasification combined cycle power plants has been carried out. 
The theoretical study involved thermodynamic calculation of the 
composition of the CO/CO2/CH,/H2/HaS/H2O system as a func- 
tion of temperature and pressure in order to estimate the theoretical 
yield of formic acid in a typical clean gas saturator environment. 
These calculations suggest that the theoretical formic acid yield 
could be in excess of 20,000 ppm, whereas a maximum of only ~70 
ppm was found to form in the model saturator employed in the ex- 
perimental part of this program. The low actual yield (~0.3% of 
theoretical) is consistent with previous findings reported in the lit- 
erature. Corrosion rates for various candidate structural alloys were 
also measured in three runs carried out in the experimental pro- 
gram. The environments employed in these ts and the ex- 
posure times were as follows: Run 1 - boiler water (290 hrs); Run 2 
- boiler water + 0.22 ppm HeS (550 hrs); Run 3 - boiler water + 
500 ppm Cl- + 240 ppm S* (620 hr). In all three runs, corrosion 
rates of less than 10 »m/year (~0.4 ml/year) were found for Type 
316 SS, Type 316L SS, Type 304 SS, Type 304L SS, 3RE60, AL- 
6X, Ferralium 255, and Titanium 35A. Type 430 SS exhibited cor- 
rosion rates between 10.9 and 31.7 wm/year, whereas Inconel 600 
yielded a corrosion rate in excess of 100 —— (4 ml/year) in 
the high-sulfide environment (Run 3). As expected, the highest cor- 
rosion rate was exhibited by carbon steel, for which corrosion rates 
as high as 1500 ym/year (60 ml/year) were found for specimens ex- 
posed at the top of the saturator in Run 3. The corrosion rate for 
carbon steel was also found to decrease as the point of exposure in 
the saturator was lowered from the inlet. 


ba (FE-MIT—19207-4) Plasticity, agglomeration and 

secondary reactions in coal pyrolysis. Annual report, 
ps de 10, 1982-February 29, 1984. Howard, J.B.; Fong, 
W.S.; Serio, M.A.; Beitz, BR; Lennox, RB; Montero- 
Garcia, J.H.; Sawada, K,; Sontheimer, S.G.; Peters, iho 


(Massachusetts Inst. of Tech., Cambridge (USA)). 
1984. Contract AC21-82MC19207. 81p. 1S, PC A05 Mr 
A011; 1; GPO Dep. File Number DE85002492. 

The overall objective of this research is to obtain, for condi- 
tions pertinent to modern coal gasification practice, improved basic 
understanding of coal plasticity, coal particle agglomeration, and 
secondary reactions of freshly formed coal pyrolysis tars. Develop- 
ment and construction of a final, first generation version of a high 
temperature, fast response coal viscometer have been completed. 
The viscosity of a Pittsburgh coal under a heating rate of a few 
hundred K/s was found to be in the range 10? to 10‘ poises. A sys- 
tematic study of homogeneous and heterogeneous secondary reac- 
tions of tar has been completed, using a two-stage tubular reactor. 
A thin bed of coal, diluted with sand to prevent agglomeration, is 
pyrolyzed in the upstream reactor (reactor-1) at a low heating rate 
(3°C/min) in order to produce fresh tars at temperatures (< 500°C) 
unfavorable to secondary reactions. These tars (and other volatiles) 
are then swept with carrier gas, usually helium, to the downstream 
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(reactor-2) stage which is held isothermal at a temperature between 
500 and 900°C, and then to product traps. In the second stage, the 

effects of temperature (500 to 900°C) and residence time 
(0.6 to 1.1 s) on homogeneous and heterogeneous tar secondary re- 
actions were studied at 0.3 to 1.3 atm (gauge) pressure in helium. 
Selected runs were done at longer residence times (up to 3.9 s) for 
homogeneous experiments and in CO, atmospheres (1 to 5 atm, 
gauge) for heterogeneous experiments with active carbon. Gases 
and light oils were analyzed by gas chromatography. Tars were 
analyzed by 'H-NMR, gel permeation chromatography, column 
chromatography, and elemental analysis. Surface areas and pore 
size distributions of char and active carbons were respectively 
measured by Nez adsorption and Hg porosimetry. Results are dis- 
cussed. 61 references, 35 figures, 5 tables. 


1734 ten 2 Competitivity of gas-driven diesel 
power plants. (Kauppa- ja Teollisuusministerio Energiao- 
sasto, Helsinki (Finland)). 1984. 98p. (In Finnish). NTIS (US 
Sales Only), PC A05/MF AO01. File Number DE84752087. 

This study deals with the economics of a low calorific value 
gas-driven diesel power plants. Environmental aspects and siting of 
diesel power plants in communities and in industry are also exam- 
ined. The working principle of the plant is this: solid fuel is gasified 
in the Pyroflow-circulating fluidized bed gasifier. The gas is then 
used as fuel for the Waertsilae SEMT Pielstick engine. The study 
includes plants with diesel engines that have 6, 12, 18, 2x18 and 
4x18 cylinders. The output range is from 2,3/2,9 MWsb(e)/ 
MWsb(t) to 28,0/35,1 MWsb(e)/MWsb(t). The diesel power plants 
use milled peat, wood chips and in some cases also natural gas. The 
cost of produced electric power has been estimated and then com- 
pared with the power produced in condensing power plants. The 
results show that only the largest diesel power plants, 1...4x18 cyl. 
are competitive with 200 MW and 2x200 MW peat- and coal-fired 
condensing power plants. The largest plant is also competitive with 
a 2x500 MW coal-fired condensing power plant. Diesel power 
plants which are planned for natural gas are slightly more economi- 
cal. Feasibility studies have been made where diesel power plants 
are sited in actual situations with electric and heat demands in five 
communities. They are compared with alternative ways of purchas- 
ing electric power and heat. It turns out that only the largest plant 
which uses gasified peat is profitable. The total potential for con- 
struction in Finland is narrowed by the high energy production 
costs in diesel power plants. Diesel power plants using natural gas 
could be economically feasible if the fuel price were lower than 
today’s price in Finland. 


1735 (KTM/E-D—53) Gasification of indigenous fuels 
and the use of gas. (Kau ppa- ja Teollisuusministerio Ener- 

, Helsinki Finland). 1984. 89p. (In Finnish). NTIS 
as Sales Only), PC A0S5/MF AOl. File nom 
DE84752088. 

The report is a summary of the project concerning the gas- 
ification in indigenous and is divided into the following sub- 
projects: gasification in a fixed bed, gasification in a fluidized bed, 
other gasification methods, a study of different potential systems of 
utilization and development of measuring techniques. The develop- 
ment of updraft gasification and of the utilization of the product gas 
was the primary object of the first three-year period. An updraft 
gasifier of 1.55 MW was developed for sod peat and chips. Test 
series were carried out with this gasifier using different fuels, for 
example sod peat, small sod peat, peat pellets, and wood chips, 
forest waste chips included. The lower calorific value of gas varied 
from 4.5 to 6.4 MJ m®*. The gas also contained tarry substances and 
steam. Tarry gas can be used in various applications, where it can 
be burnt immediately. In cooperation with Finnish industry, a dis- 
trict heating station of a new type was developed by installing a 
conventional oil boiler after the updraft gasifier. A pilot plant of 1.0 
MW was constructed and a commercial plant of 5 MW in the town 
of Kankaanpaeae. This type of heating station was found to operate 
reliably at a continuous efficiency of 83% and at an instantaneous 
efficiency of >84%. When the cost of energy production of a gas- 
fired district heating station are compared with those of other sta- 
tions fired with indigenous fuels, this method is found most profita- 
ble at the moment, at least in the output class 3-10 MW. Other 
methods for producing gas of low calorific value from indigenous 
fuels are downdraft and fluidized bed gasification. Experiments 
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with downdraft gasification proved that this method is suitable for 
small-scale gasification of wood, whilst a lot of development work 
is required with regard to peat use. 


1736 (LA-UR—84-3292) Laser-based diagnostics for 
coal gasification instrumentation. Taylor, D.J.; Loree, T.R.; 
Hartford, A. Jr.; Tiee, J.J. (Los Alamos National Lab., NM 
(USA)). 1984. Contract W-7405-ENG-36. 59p. NTIS, PC 
A04/MF AO01; 1; GPO Dep. File Number DE85002385. 

In this program the investigators have investigated the suit- 
ability of a number of optical diagnostic techniques for nonintrusive 
real-time measurements of species concentrations and temperatures 
of coal gasification streams. They have identified and evaluated 
several promising techniques including coherent Raman spectrosco- 
py, laser-induced breakdown spectroscopy, and laser-induced fluo- 
rescence. They emphasize that these are complementary, rather 
than competing, diagnostic technologies, as each can provide a dif- 
ferent class of data for gasifier operation. The results of their gasifi- 
er field tests and supporting laboratory work on these diagnostic 
techniques have been summarized and recommendations for contin- 
ued work on optical diagnostics for coal gasification streams are 
presented. 12 references, 17 figures. 


1737 (LBL—18456) Chemistry - morphology of coal 
liquefaction. Annual report, October 1, 1983-September 30, 
1984, Heinemann, H. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1984. Contract AC03-76SF00098. 42p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85003056. 

Work is reported as follows: (1) effect of various factors on 
the product distribution and kinetics of Fischer-Tropsch synthesis 
over iron catalysts in a fixed bed reactor; (2) the kinetics and selec- 
tivity of hydrocarbon synthesis with unpromoted bulk iron-based 
catalysts in a well-stirred slurry reactor free of temperature and 
concentration gradients; (3) low temperature reactions between 
graphite and water catalyzed by KOH; and (4) the catalytic hydro- 
genation of structural models of coal. (LTN) 


1738 (NE-FBA—82-19) Wet oxidation. A method of 
converting peat into useful energy. Four reports. Lyngfelt, A. 
(Naemnden foer Energiproduktionsforskning, Stockholm 
(Sweden)). Oct 1982. 124p. (In Swedish and English). 
(CTH-A—82-115; |. CTH-A—82-110; . CTH-A—82-112). 
NTIS (US Sales Only), PC A06/MF AOl. File Number 
DE84752044. 

A general background on the subject of a peat wet air oxida- 
tion power process is given, including technical experiences, reac- 
tor function, environmental aspects, thermodynamics, and future re- 
search and development. The technical and economical feasibility 
of the process is discussed. It is concluded that although the proc- 
ess is technically feasible it is not cost competitive at current power 
rates in Sweden. However, a wet air oxidation steam process might 
well be cost competitive. Experiences from such a process will also 
provide a better basis to judge the feasibility of a possilbe future 
peat wet air oxidation power process. 


1739 (NERDDP-EG—83-125) Synthetic oil and chemi- 
cals from coal - continuous reactor work. Cudmore, J.F.; 
Kelvin, N.V.P.; Staker, R. (National Energy Research, De- 
velopment and Demonstration Council, Canberra (Austra- 
lia)). 1983. vp. National Energy Research, Development and 
Demonstration Council, Canberra, Australia. 

An investigation has been made of the responses of five Aus- 
tralian coals to a catalytic hydrogenation process which simulates 
aspects of West German direct liquefaction technology. In order to 
obtain realistic liquefaction data it was necessary to study the per- 
formance of the coals in a continuous reactor using process derived 
recycle solvent. A 1 kg continuous reactor constructed and com- 
missioned by ACIRL prior to the NERDDP projects was used 
successfully to produce high yields of distillable oils. A much im- 
proved continuous reactor capable of even better simulation of the 
new West German process was also constructed and commissioned 
as part of the project. Results to date indicate that the naphtha frac- 
tions of the oils were well suited to gasoline production. Produc- 
tion of aviation kerosene would be more complex but potential for 
production of specification automotive distillate could both yet be 
demonstrated. 
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1740 (NPE—84,001) KRV Project B2: bay coal 
with little energy. Final report. (Nieuwe Proces- en ——_ 
Sp. 


systemen B.V., Amsterdam (Netherlands)). Jan 1984. 
(In Dutch). ECN, P.O. Box 1, 1755 ZG Petten, Nether- 
lands. 


Presented is a survey of methods for grinding coal, and their 
equipment. Experience with several types of mills is discussed and 
also the expected (and desired) development in the near future. 
Geometric and mechanical characterization and measuring methods 
are evaluated. 


1741 (PB—84-239060) Production and gasification tests 
of coal fines/coal tar extrudate. Final report June 1982-De- 
cember 1983, Furman, A.; Rib, D.; Smith, D.; Waslo, D. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Dept.). Jan 1984. 82p. (R—84- 
SRD-011). NTIS, PC A05/MF A011. 

Sponsored in part by New York State Energy Research and 
Development Authority, Albany. 

cation is a fuels conversion technology that permits the 

production of clean synthetic gas from coal and other carbonaceous 
fuels. Of the various gasifier types, however, the fixed bed is the 
only system currently being offered on a commercial basis. While 
this reactor type offers proven performance in terms of reliability 
and thermal efficiency, it requires a sized feedstock. This means 
that up to 30% of the incoming run-of-mine coal could be rejected 
as fines. Direct extrusion of this - 1/8-inch coal fines fraction with a 
tar binder offers a potentially attractive solution to this problem by 
consolidating the fines and, at the same time, providing a feed 
mechanism to the pressurized reactor. Work is described on a re- 
cently completed extrudate evaluation program conducted at the 
General Electric Research and Development Center in Schenecta- 
dy under GRI and NYSERDA sponsorship. A 6-inch, single screw 
extruder was used to produce 88 tons of Illinois No. 6 coal extru- 
date with tar binder, which was then successfully gasified in Gener- 
al Electric’s 1-ton/hr, Process Evaluation Facility (PEF) scale, 
fixed-bed reactor. Performance data on the extrusion process and 
on gasification testing are presented. The test results indicate that 
the extrudate makes a satisfactory gasifier feedstock in terms of 
both thermal and mechanical performance. 


1742 (RI/RD—83-217) Coal slurry pump development. 
Final report, October 1, 1979-March 31, 1984. Wong, G.S.; 
Aukerman, R.E. (Rockwell International Corp., Canoga 
Park, CA (USA). Rocketdyne Div.). 1984. Contract AC03- 
79ET 14842. 237p. NTIS, PC Al1/MF A01; GPO Dep. File 
Number DE84009484. 

A coal slurry pump development program for coal liquefac- 
tion was conducted by Rocketdyne Division, Rockwell Internation- 
al for the Department of Energy, Division of Fossil Fuel Process- 
ing. The program was initiated in October 1979 and consisted of 
fabrication and testing of a high-capacity, high-pressure, prototype, 
centrifugal slurry pump module that meets the following require- 
mennts for a coal/oil slurry with 50% concentration and 200 mesh 
coal: flowrate of 2500 gpm; operating pressure of 3000 psi; tempera- 
ture of 550 F; pressure rise of 500 psi; a rotative speed of 3600 rpm; 
and a horsepower of 960. A two-stage, centrifugal slurry test pump 
was fabricated from steel castings and high wear-resistant materials 
for components exposed to slurry such as: cast white iron, titanium 
carbide, and tungsten carbide. A unique hydraulic design was uti- 
lized to reduce the severe wear on impeller and volute cutwater. 
The slurry pump incorporates a unique high-pressure, hydrostatic 
fluid seal capable of 3000 psi operating pressure. A slurry test facili- 
ty for testing the centrifugal slurry pump was constructed at the 
Colorado School of Mines Research Institute (CSMRI), Golden, 
Colorado. The facility contains an 8-inch-diameter test loop, 1.7 
million Btu/hr gas-fired oil heater, slurry head tank, boost pump, 
purge oil storage tank, high-pressure seal purge oil system, and a 
centrifuge/polishing filter system for recovering purge oil from the 
closed-loop coal slurry system. The prototype slurry pump success- 
fully completed a three-phase hydraulic and wear test program in 
hot oil and hot coal/oil slurry, and achieved nearly continuous op- 
eration in slurry in excess of 242 hours with minimum wear. The 
feasibility of utilizing high-pressure centrifugal slurry pumps for 
coal liquefaction has been successfully demonstrated and further de- 
velopment is highly warranted. 73 figures, 19 tables. 
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1743 (SAND—84-1499C) Deactivation of direct coal liq- 
uefaction catalysts. Stohl, F.V.; Stephens, H.P. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1984. Contract 
AC04-76DP00789. 25p. (CONF-8410169—1). NTIS, PC 
A02/MF AO}; 1; GPO Dep. File Number DE85002438. 

From Direct coal liquefaction contractors review meeting; 
Albuquerque, NM, USA (17 Oct 1984). 

An extensive set of analytical and experimental techniques 
has been employed to delineate the degree and modes of deactiva- 
tion of catalysts from Wilsonville runs 242 and 246. Concentrations 
and distributions of active metals and contaminants within catalyst 
extrudates have been determined by chemical, electron microprobe 
and Scanning Auger Microprobe (SAM) analyses. The catalytic 
properties of the aged catalysts have been studied using both gas- 
phase atmospheric pressure and liquid-phase high pressure reactions 
of model compounds. Gas-phase hydrodesulfurization (HDS) of 
thiophene has established relative HDS activities for the catalysts. 
Catalyst intrinsic activity, extrudate activity and effective diffusi- 
vity have been determined for the liquid-phase hydrogenation of 
pyrene. Modeling of the kinetic results for the pyrene experiments 
has also conclusively identified the modes of deactivation for the 
catalysts - rapid homogeneous deactivation by carbonaceous materi- 
al and a simultaneous slower shell-progressive deactivation by con- 
taminant metals. The major difference between catalysts from run 
242 and run 246, with respect to hydrogenation, was a slower deac- 
tivation rate due to contaminant metals. The HDS activities of run 
246 catalysts were significantly higher than those of run 242 cata- 
lysts. 2 references and 15 figures. 


1744 (VTT-TUTK—250) Gasification of indigenous 
fuels. Part 1. Updraft gasification. Filen, H.; Jantunen, M.; 
Salo, K. (Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land)). Jan 1984. 68p. (In Finnish). Valtion Teknillinen Tut- 
kimuskeskus, Espoo (Finland). File Number DE84752080. 

Experiments concerning the gasification of solid fuels were 
carried out with a pilot gasifier. The output of the gasifier was 1.5 
MW. The aim was to study the important factors affecting the pro- 
duction of fuel gas of low calorific value from peat and wood. The 
general theory of downdraft and updraft gasification is discussed. 
The equipment used in the experiments is described and the results 
presented. Sod peat, peat pellets, conventional wood chips, large 
chips and forest waste chips were used as fuels. The moisture con- 
tent of the feed materials varied from 15-52% by weight. The com- 
position and tar content of the product gas, the feed rate, and tem- 
peratures were measured during the experiments. The calorific 
value of the gas, the power output and the efficiency were calculat- 
ed from the measured quantities. The calorific value of dry gas was 
4.5-6.2 MJ/m® depending primarily on the moisture content of feed- 
stock. Gases produced from peat and wood did not differ greatly. 
Typical contents of combustibles in the dry gas were 24% carbon 
monoxide, 19% hydrogen and 2.5% methane. The calorific value of 
the raw gas (steam and tar included) was 3.5-5.0 MJ/m*. It was 
highly dependent on the initial moisture content of the fuel. The 
total efficiency was 92-97%. The most significant factor affecting 
the efficiency was the gasifier output. The effect of moisture con- 
tent of the fuel was considerably smaller. The gasification of all the 
fuels used succeeded well. The moisture content of the fuel could 
exceed 50% or the fuel could contain about 50% of crushed materi- 
al 10 mm without any difficulties occurring. 


1745 (VTT-TUTK—251) Gasification of indigenous 
fuels. Part 2. Gas-fired heating station. Leppaelahti, J.; Kur- 
a E.; Salo, K. (Valtion Teknillinen Tutkimuskeskus, 
ee (Finland)). Jan 1984. 54p. (In Finnish). Valtion Tek- 

en Tutkimuskeskus, Espoo (Finland). File Number 
DE84752079. 

The technology and economy of a heating station based on 
updraft gasification and on the combustion of gas in a modified oil 
boiler are discussed. In a test series carried out with a 1 MW pilot 
equipment, the system was found to operate as expected. The total 
efficiency of the station was 80-84%, the range of regulation being 
20-80% of the nominal output. The gas burner operated successful- 
ly. The oxygen content of flue gas was always less than 4% (of dry 
flue gases) without any combustibles being present. The station also 
proved easy to regulate. The system was found to be applicable 
practically to all piece-shaped carbonaceous fuels. Restrictive fac- 
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tors are the maximum moisture content of fuel (about 55%) and the 
requirements of a sufficiently high deformation temperature of ash 
(>900 C deg) and of a sufficient permeability of the material layer 
to gas. As the first industrial application of the method, a district 
heating station of 5.2 MW was put into operation in the town of 
Kankaanpaeae in the early 1982. Results based on measurements 
carried out at this station are also presented. The instantaneous effi- 
ciency of the station was 85.7%, when sod peat with 40% moisture 
content was used as fuel. This value does not include the consump- 
tion of electricity, which was 11 kWh/MWh. The economy of the 
gasification heating station is evaluated by comparing heat-generat- 
ing costs with those given in a publication on "Competitiveness of 
indigenous fuels 1982” published by the Finnish Ministry of Trade 
and Industry. The gasification heating station is competitive with 
stations fired with solid fuels in all the size categories studied. Com- 
petitiveness with oil requires an annual peak operating time of 3000- 
5000 h, the exact figure depending on the size category. 


1746 Ash level meter for a fixed-bed coal gasifier. 
Fasching, G.E. (to U.S. Department of Energy). US Patent 
4,466,747. 21 Aug 1984. Filed date 12 Oct 1982. vp. 

PAT-APPL-434021. 

An ash level meter for a fixed-bed coal gasifier is provided 
which utilizes the known ash level temperature profile to monitor 
the ash bed level. A bed stirrer which travels up and down through 
the extent of the bed ash level is modified by installing thermocou- 
ples to measure the bed temperature as the stirrer travels through 
the stirring cycle. The temperature measurement signals are trans- 
mitted to an electronic signal process system by an FM/AM telem- 
etry system. The processing system uses the temperature signals to- 
gerther with an analog stirrer position signal, taken from a position 
transducer disposed to measure the stirrer position to compute the 
vertical location of the ash zone upper boundary. The circuit deter- 
mines the fraction of each total stirrer cycle time the stirrer-derived 
bed temperature is below a selected set point, multiplies this result 
by an appropriate constant and adds another constant such that a 1 
to 5 volt signal from the processor corresponds to a 0 to 30 inch 
span of the ash upper boundary level. Three individual counters in 
the processor store clock counts that are representative of: the time 
the stirrer temperature is below the set point (500° F.), the time du- 
ration is below of the corresponding stirrer travel cycle, and the 
corresponding average stirrer vertical position. The inputs to all 
three counters are disconnected during any period that the stirrer is 
stopped, eliminating corruption of the measurement by stirrer stop- 
page. 


1747 The thermal and structural properties of a Hanna 
Basin Coal. Glass, R.E. (Sandia National Laboratories, Al- 
buquerque, NM). Journal of Energy Resources Technology; 
106: No. 2, 266-271(Jun 1984). 

In an effort to understand the cavity growth mechanisms oc- 
curring during an Underground Coal Gasification (UCG) test, a 
study of the thermomechanical effects has been initiated at Sandia 
National Laboratories. The first phase of this study has been the de- 
termination of the intrinsic thermal and structural properties of the 
Hanna Basin Coal that was utilized in a series of four UCG tests 
near the town of Hanna, Wyoming. The result of this study is a 
consistent set of thermal and structural properties of a Hanna Basin 
coal. This set has been used in a model that successfully simulated 
the growth of the cavity observed during the Hanna II UCG test. 


1748 H Bh se aero of pyrenes outa 
lysed by sulphided cobalt-molybdate at coal liquefaction con 
ditions. Johnston, K.P. (Sandia National Laboratories, Albu- 
querque, NM). Fuel; 63: No. 4, 463-468(Apr 1984). 

The hydrogenation and dehydrogenation kinetics of pyrene 
and hydropyrenes were studied in batch microreactors, both with 
and without catalyst, as a function of time, temperature, pressure 
and catalyst concentration. Under catalytic conditions at 648K and 
7.2MPa, 4,5-dihydropyrene and pyrene reached equilibrium in 3 
min with a molar ratio of 0.41. The heat of the hydrogenation reac- 
tion was - 10 + or - 1 kcal mol ~' compared with -12 kcal mol ~* 
for the hydrogenation of phenanthrene to 9,10dihyd1ophenanthrene. 
The hydrogenation and dehydrogenation rates were negligible 
without catalyst. At 648 K with catalyst, 70% of the hydropyrenes 
reverted to pyrene in 5 min under nitrogen. The rapid pyrene-4.5- 
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dihydropyrene equilibration implies that the equilibrium constant 
may be of more importance than the hydrogenation rate constant 
for predicting the amount of hydrogen available for donation by 
pyrene-like components in coal liquefaction solvents. 


1749 Effects of Lewis acid catalysts on the hydrogena- 
tion and cracking of three-ring aromatic and hydroaromatic 
structures related to coal. Salim, S.S.; Bell, A.T. (Materials 
and Molecular Research Division, Lawrence Berkeley Lab- 
oratory, and ent of Chemical ao ng Univer- 
sity of California, Berkeley, CA). Fuel; 63: No. 4, 469- 
47O(Apr 1984). 

Little is known about the hydrogenation and cracking off of 
fused aromatic nuclei during the liquefaction of coal under the in- 
fluence of Lewis acid catalysts. (This study was conducted to estab- 
lish the effects of catalyst acidity on the activity and selectivity of 
Lewis acid catalysts, the sources of hydrogen involved in hydro- 
genation and cracking, and the relationships between reactant struc- 
ture and reactivity. Three-ring aromatic and hydroaromatic com- 
pounds were used to simulate some of the structural units present in 
coal. The catalysts examined were ZnCl: and AICls. It has been es- 
tablished that the rates of both processes are strongly influenced by 
the Bronsted acidity of the active catalyst) e.g.H*(MX /SUB n/ 
Y), and the Bronsted basicity of the aromatic portions of the reac- 
tant. The source of the hydrogen used for hydrogenation depends 
on the choice of catalyst. In the presence of AlCls, Scholl conden- 
sation of aromatic nuclei serves as the principal source of hydro- 
gen. Molecular hydrogen is used exclusively however, when hydro- 
genation is catalysed by ZnCl. The formation of reaction products 
and the trends in reactant reactivity are discussed on the basis of 
cationic mechanisms. <The results of this study contribute to an 
understanding of the processes which occur during the liquefaction 
of coal> using ZnCl or AICls. 


1750 Application of new ‘*C N.M.R. techniques to the 
study of products from catalytic hydrodeoxygenation of SRC- 
II liquids. Dalling, D.K.; Haider, G.; Hull, W.E.; Pugmire, 


R.J.; Shabtai, J. (University of Utah Research Institute, Salt 
Lake City, UT). Fuel; 63: No. 4, 525-529(Apr 1984). 

A middle-heavy SRC-II distillate (b.p. 230-455°C), contain- 
ing 3.0 wt% of oxygen, has been studied by means of °C n.m.r. at 
75, 100 and 125 MHz. The magnetization refocusing techniques 
INEPT and J-resolved two-dimensional Fourier transform have 
been utilized to demonstrate methods by which resonance line mul- 
tiplicities may be determined in complex liquid mixtures. Products 
derived from the above coal liquid by hydrodeoxygenation at tem- 
peratures from 200 to 370°C, using sulphided Co-Mo and Ni-W 
catalysts, were also examined. The fraction of aromatic carbon in 
the hydrotreated liquids was found to correlate directly with their 
C/H atomic ratio and inversely with the hydrogen content. Com- 
parison of O/C atomic ratios with f /SUB a/ values for these liq- 
uids indicates that hydrogen uptake <260°C is associated primarily 
with hydrogenolytic oxygen removal without attendant ring hydro- 
genation, while at temperatures between 260 and 350°C hydrodeox- 
ygenation is accompanied by ring hydrogenation and dealkylation 
reactions. 


1751 Comparative study of gas-liquid mass transfer coef- 
ficients in stirred autoclaves, tubing bomb microreactors, and 
bubble columns, Gollakota, S.V.; Guln, J.A. (Department of 
Chemical Engineering, Auburn University, Auburn, Ala- 
bama). Industrial and Engineering Chemistry Process Design 
and Development; 23: No. 1, 52-59(Jan 1984). 

The relative gas-liquid contacting coefficients were examined 
for three reactor types commonly used for direct coal liquefaction. 
These reactors were the tubing bomb microreactor (TBMR), the 
magnetically driven batch autoclave with gas-inducing impeller, 
and the bubble column. The same chemical system, sulfite oxidation 
in the presence of cobaltous ion catalyst, was used in comparing the 
performance of the various reactors. Experimental results were ob- 
tained in this work for the TBMR and the stirred autoclave, while 
literature values using sulfite oxidation were utilized for bubble 
column characterization. The effect of two particle sizes of inert 
solids on the gas-liquid mass transfer parameters also was deter- 
mined. The TBMR was the most effective gas-liquid contacting 
device, with interfacial areas up to 28 cm™! being realized. Using 
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literature results obtained with the sulfite oxidation system, the 
bubble column was found to have comparatively low mass transfer 
coefficients. Generally, small particles had little effect up to 40 wt 
% \oading, although significant increases were obtained in certain 
instances in the stirred autoclave reactor. 


1752 Two-stage slurry Fischer-Tro) IM-5 Process. 
Kuo, J.C.W.; Gaupte, K.M.; Kyan, C.P.; Leib, T.M. (Mobil 
Research and Development "Corp. is Paulsboro, ND). p 37 of 
Proceedings of the American Institute of Chemi 

neers 1984 spring national meeting. Vol. 11D. New York, 
NY, USA; AY I. Cl H.E. (1984). (CONF-8405154—). 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

A novel two-stage slurry Fischer-Tropsch/ZSM-5 Process 
for converting low H2/CO ratio synthesis gas into high quality gas- 
oline was studied. The combination of this two-stage technology 
with the high thermal efficiency, advanced coal gasification systems 
provides a potentially lower-cost route for the conversion of coal 
to gasoline. The feasibility of this two-stage technology was suc- 
cessfully demonstrated in a newly designed and constructed bench- 
scale pilot plant. 


1753 Catalyst deactivation in the integrated Two-Stage 
Liquefaction Process. Nalitham, R.V.; Curtis, C.W.; Guin, 
J.A.; Tarrer, A.R. (Auburn Univ., Auburn, AL). pp 46 of 
Proceedings of the American Institute of Chemical Engi- 
neers 1984 spring national meeting. Vol. 24D. New York, 
NY, USA; A.I.C.H.E. (1984). (CONF-8405154—) 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

The activity, selectivity, and effectiveness factor of the Shell 
324M catalyst, used in the Integrated Two-Stage-Liquefaction 
Process (ITSL) at Wilsonville were measured by employing well- 
defined reaction systems. The results were compared with the ob- 
served pilot plant performance. The feasibility of regenerating cata- 
lyst was also studied. 


1754 Effects of slurry heating rate on conversion during 
short-contact-time liquefaction. Wham, R.M.; Rodgers, B.R. 
(Oak Ridge National Laboratory, Oak Ridge, TN). pp 22 of 
Proceedings of the American Institute of Chemical Engi- 
neers 1984 spring national meeting. Vol. 24C. New York, 
NY, USA; A.I.C.H.E. (1984). (CONF-8405154—). 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

Short-contact-time (SCT) coal liquefaction experiments ex- 
amined slurry heating rates. Significant increases in conversion to 
pyridine solubles resulted by modifying slurry preheating. Conver- 
sion to pyridine soluble components increased from 71 wt % to 89 
wt % ( moisture- and ash-free (MAF) basis) by introducing a 2.5 
min delay during slurry preheating. 


1755 Chemistry of heavy coal liquefaction recycle sol- 
vent components. Longenbach, J.R. (Battelle Columbus Lab- 
oratories, Columbus, OH). pp 27 of Proceedings of the 
American Institute of Chemical Engineers 1984 spring na- 
tional meeting. Vol. 24A. New York, NY, USA; A.I.C.H.E. 
(1984). (CONF-8405154—). 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

Non-aromatic, aromatic hydrocarbon, N-containing aromat- 
ic, O-containing aromatic and asphaltene fractions have been ob- 
tained from Lummus ITSL Process recycle solvent by distillation 
to 850°F, heptane precipitation of the residue and column chroma- 
tography of the +850°F heptane solubles on alumina. Using mi- 
croautoclaves, these have been added to -454°C solvent-coal mix- 
tures to study the effects of heavy recycle solvent fractions on 
direct coal liquefaction. 
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1756 Polishing treatment of coal liquefaction 
wastewaters. Brown, C.H.; Harris, M.T.; Roop, R.D. (Oak 
Ridge National Laboratory, Oak Ridge, TN). pp 45 of Pro- 
ceedings of the American Institute of Chemical Engineers 
1984 spring national meeting. Vol. 50B. New York, NY, 
USA; A.I.C.H.E. (1984). (CONF- 8405154—). 

From American Institute of Chemical Eng neers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

A mobile wastewater treatment pilot plant consisting of units 
for feed pretreatment and storage, carbon adsorption, ozonation, 
and reverse osmosis is described. The pilot system was operated on 
wastewater generated at the H-Coal pilot plant in Catlettsburg, 
Kentucky, and the Advanced Coal Liquefaction R&D Facility in 
Wilsonville, Alabama. Results from these tests are presented. 


1757 Fixed-film, fluidized-bed bioreactors for biooxida- 
tion of coal gasification wastewaters. Donaldson, T.L.; 
Shields, G.S.; Strandberg, G.W. (Oak Ridge National Labo- 
ratory, Oak Ridge, TN). pp 16 of Proceedings of the Amer- 
ican Institute of Chemical Engineers 1984 spring national 
meeting. Vol. 50OE. New York, NY, USA; A.LC.H.E. 
(1984). (CONF-8405154—). 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

Fixed-film, fluidized- bed bioreactors have used success- 
fully to treat dilute synthetic wastewaters on a continuous basis for 
more than 1 year and dilute actual coal conversion wastewaters for 
9 months. The bioreactors have exhibited stable biological activity, 
and no difficult operating problems have been encountered. Efflu- 
ent phenol concentrations of = mg/L have been obtained using 
synthetic wastewater containing 30-40 mg/L of phenol. Volumetric 
reaction rates in the bioreactors are substantially higher than those 
in suspended growth systems (such as activated sludge) because of 
the high concentration of retained cells on the support particles. 
Bioreactor performance, batch kinetic studies, and development, 
characterization, and preservation of the microbial culture are de- 
scribed. 


1758 Coal conversion with nondonor solvents: compari- 
son with process solvents. Jolley, R.L.; Benjamin, B.M.; 
McWhirter, D.A.; Rodgers, B.R. (Oak Ridge National Lab- 


oratory, Oak Ridge, TN). pp 32 of Proceedings of the 
American Institute of Chemical Engineers 1984 spring na- 
tional meeting. Vol. 37C. New York, NY, USA; A.I.C.H.E. 
(1984). (CONF-8405154—). 

From American Institute of Chemical Engineers spring na- 
tional —- Anaheim, CA, USA (20 May 1984). 

quefaction yields were determined for 1-naphthanol, 

quinoline, oe action phenanthridine, phenol, phenanthrene, car- 
bazole, pyrene, and diphenyl ether using tubing-bomb tests con- 
ducted at 427°C for 10 min with a solvent/coal ratio of 1.5. Only 
1-naphthol was a highly effective solvent as the pure compound. 
Comparisons are made with SRC and ITSL process solvents. 


1759 Role of temperature, solvent, and agitation in the 
dissolution of a Kentucky No. 9 coal. Ebnesujjad, S.; Briggs, 
D.E.; Hu, B. (Department of Chemical Engineering, Uni- 
versity of Michigan, Ann Arbor, Michigan). pp 16 of Pro- 
ceedings of the American Institute of Chemical Engineers 
1984 spring national meeting. Vol. 37E. New York, NY, 
USA; A.LC.H.E. (1984). (CONF-8405154—). 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

The conversion of a Kentucky No. 9 to pyridine-solu- 
bles reaches a maximum when the molar ratio of aromatics to hy- 
droaromatics in the solvent is approximately 1:1. When three-ring 
aromatic and hydroaromatic compounds are added to the solvent, 
the same conversion can be attained at 375 C as at 400 C with only 
two-ring compounds present. Agitation plays a role as the coal 
passes through the gel-state. 


1760 Chemical and toxicological characterization 
HYGAS pilot plant process streams. Wilzbach, K.E.; Reilly, 
C.A. (Biological and Environmental Research, Argonne Na- 
tional Lab.). pp 1550-1561 of Proceedings of the 1981 Inter- 
national Gas Research Conference. Rockville, MD, USA; 
Government Institutes, Inc. (1982). (CONF-810909—). 
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From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

The toxicology of process streams in the gasifier and pre- 
treater sections of the HYGAS pilot plant for coal gasification has 
been investigated extensively. Cellular assays for mutagenicity, cy- 
totoxicity, and functional impairment have been performed on nu- 
merous samples collected during four runs with Kentucky feed 
coal. Various acute and chronic whole animal toxicological studies, 
including skin tumorigenesis, are being carried out with process re- 
cycle oil, the most environmentally important stream in the plant. 
The chemical characteristics of the biologically active materials 
have been investigated by physical and chemical fractionation of 
the samples, with biological monitoring and detailed GC and GC/ 
MS analyses of the fractions. The results obtained in this study indi- 
cate that toxicants are present, but that their levels of activity are 
low. There seem to be no serious health or environmental problems 
associated with coal gasification. 


1761 Relative health risks of Lurgi coal gasification. 
Gasper, J.R.; Surles, T.G. (Integrated Assessments and 
Policy Evaluations Group, Energy and Environmental Sys- 
tems Division, Argonne National Lab.). 1542-1549 of 
Proceedings of the 1981 International Gas Research Confer- 
ence. Rockville, MD, USA; Government Institutes, Inc. 
(1982). (CONF-810909—). 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

This study is an assessment of the public health risks from 
exposure to wastes associated with Lurgi coal gasification. In the 
study, major sources of health risk are identified and classified. 
Sources are then described qualitatively and, where possible, quan- 
titatively to allow for comparison with risk from other sources of 
exposure and with risk indices. A great deal of uncertainty exists 
concerning both health risks parameters and commercial-scale 
Lurgi gasification operation conditions. Analysis of quantifiable 
risks from continuous process and environmental waste streams in- 
dicates that environmental concentrations of stream components ap- 
proach or violate acceptable levels for six atmospherically released 
comrunds and for six classes of aquatically released components 
under worst case steady state operational conditions. The body bur- 
dens of trace elements resulting from Lurgi environmental release 
will be similar to those from coal-fired power generation and sub- 
stantially below body burdens from dietary exposure. Potential 
sources of risk currently unquantifiable include process and envi- 
ronmental waste stream composition under start-up, shutdown, and 
upset operational conditions. 


1762 Relative health risks of Lurgi coal gasification. 
Gasper, J.R.; Surles, T.G. (Ar, ge National Lab., IL). pp 
1542-1549 of Proceedings of the 1981 international gas re- 
search conference. Rockville, MD, USA; Government Insti- 
tutes, Inc. (1982). (CONF-810909—). 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

A great deal of uncertainty exists concerning both health- 
risk parameters and commercial-scale Lurgi gasification operating 
conditions. However, the available data suggest that several health- 
risk issues may potentially limit the widespread use of the technolo- 
gy. The violation of suggested acceptable atmospheric and aquatic 
concentrations by trace elements, gases, phenols, benzenes, polynu- 
clear aromatic hydrocarbons, and aromatic amines indicates that ad- 
verse exposure to these substances may occur in populations near a 
Lurgi facility. Secondly, the presence of carcinogens, mutagens, 
and toxics in currently unquantifiable waste streams may signifi- 
cantly contribute to health risk. Finally, the presence of toxics in 
process streams with intermittent release (such as venting of lock- 
hopper gas during start-up and upset operations) and uncertain 
treatment and in synthetic natural gas underscores the need for ad- 
ditional study and concern regarding health risks from Lurgi gasfi- 
cation. 
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1763 Chemical and toxicological characterization of 
HYGAS pilot plant process streams. Wilzbach, K.E.; Reilly, 
C.A. Jr. (Argonne National Lab., IL). pp 1550-1561 of Pro- 
ceedings of the 1981 international gas research conference. 
Rockville, MD, USA; Government Institutes, Inc. (1982). 
(CONF-810909—). 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

Efforts to characterize samples of waste from the HYGAS 
pilot plant focused on potentially harmful organics in the process 
streams in terms of their toxicology, chemical characterization, and 
biological activity. The tests included 1) cellular assays for mutage- 
nicity, cytotoxicity, and functional impairment, 2) various acute and 
chronic whole animal toxicological studies of process recycle oil, 
the most environmentally important stream in the plant, and 3) 
physical and chemical fractionation of the samples, with biological 
monitoring and detailed analyses of the fractions. The results indi- 
cate that toxics are present but that their levels of activity are low 
and they pose no serious health or environmental problems. 


1764 Materials for coal gasification systems. Ellingson, 
W.A. (Argonne National Lab., IL). pp 25-38 of Properties 
and performance of materials in the coal gasification envi- 
ronment. Metals Park, OH, USA; American Society for 
Metals (1981). 

Extensive research efforts are now addressing materials-re- 
lated concerns for coal-gasification systems. A summary of the re- 
sults of several such programs covers refractories for dry-ash and 
slagging units, metal alloys (especially those designed for gasifier 
internals), and thick-walled pressure vessels. This research will raise 
to a satisfactory level the basic technology on which safe, reliable 
operation of large-scale plants can be founded. 


1765 In-situ gasification process for producing product 
gas enriched in carbon monoxide and hy Bissett, L.A.; 
Capp, J.P. (to Dept. of Energy). US Patent 4,122,897. 31 
Oct 1978. Filed date 28 Dec 1977. vp. 

PAT-APPL-865, 156. 

An in-situ coal gasification process is described wherein the 
combustion zone within the underground coal bed is fed with air at 
increasing pressure to increase pressure and temperature in the 
combustion zone. This forces product gases and water naturally 
present in the coal bed into the coal bed surrounding the combus- 
tion zone. No ovtflow of combustion products occurs during the 
buildup of pressure and temperature in the combustion zone. After 
the coal bed reaches a temperature of about 2000 F and a pressure 
of 100 to 200 psi above pore pressure, the air flow is terminated, 
and the outflow of the combustion products from the combustion 
zone is initiated. The CO2, containing gaseous products, and the 
water bleed back into the combustion zone to react endothermical- 
ly with the hot carbon of the combustion zone to produce a burn- 
able gas with a relatively high hydrogen and carbon monoxide con- 
tent. About 11 to 29% of the gas recovered from the combustion 
zone is carbon monoxide. 7 claims. 
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1766 (EUR—8873-FR) Rational use and diversification 

of types of energy that can be used in the blast furnace 

(Report on ECSC contract 7210-AA/205). Ponghis, N.; 

Danloy, G.; Herrmann, P. (Commission of the European 

Communities, Luxembourg). 1984. 56p. (In French). Euro- 

_ Community Information Service, 2100 M St., NW, 
uite 707, Washington, DC, USA 20037. 

Trials involving the injection of overheated reducing gases 
at around 2000 C, instead of hot blast, into an experimental furnace 
producing iron from sinter are discussed. It was shown that: the 
effect of the quantity of coke on the silicon content of the iron is 
comparable with that in traditional furnace operation; the effect of 
the temperature of the reducing gas on iron quality is immediate; 
the control of the process using the quality of the reducing gas can 
be achieved at practically all coke-rate levels; control of the fur- 
nace is faster; the principal metallurgical mechanisms of the process 
are equivalent to those occurring in traditional operation. If benefit 
is to be gained from the advantages of the process, it is suggested 
that an adequate control algorithm should be used which will also 


serve to minimize the effects of disturbance and unusual incidents. 
(in French) 
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REFER ALSO TO CITATION(S) 0106001723, 1747, 1783, 1787, 1789, 1792, 
1818, 1824, 1828, 1861, 2851, 3083 


1767 (DOE/FC/10614—T12) Fundamental combustion 
studies of low-rank coal slurries. Monthly progress report, 1 
October 1984-31 October 1984. Germane, G.J.; Smoot, L.D. 
(Bri Young Univ., Provo, UT (USA). i 
Lab.). 15 Nov 1984. Contract AC18-84FC10614. 3p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002496. 

This month's accomplishments are presented for the follow- 
ing tasks: (1) coal slurry characterization; (2) slurry spray studies; 
and (3) combustion instaliation and instrumentation. Some of the 
highlights are: (1) rheological studies of the lignite coal slurry pro- 
duced at 300°C were conducted at shear rates of 200 to 600 sec™? 
using a capillary viscometer; (2) some slurries exhibited shear thin- 
ning behavior at high shear rates; (3) the apparent viscosity of a 55/ 
45 lignite/water slurry was about 330 cp at a shear rate of 440 
sec 4, (4) a reactor section constructed of composite material, with 
flat plane windows for optical access to the slurry spray, was com- 
pleted; (5) preliminary spray tests with water and atomizing air 
using an externally atomizing slurry nozzle were performed to help 
finalize the design of the spray test apparatus and to demonstrate 
capability to isolate regions of the spray for particle size, velocity 
and trajectory measurements; (6) methods of attachment of electric 
wall heaters to the combustion chamber are being studied to maxi- 
mize effectiveness of the heater. 


1768 (ECN—83-022) Combustion efficiency and petro- 
graphic properties. Vleeskens, J.M. (Netherlands Energy Re- 
search Foundation, Petten). Feb 1983. 10p. ECN, P.O. Box 
1, 1755 ZG Petten, Netherlands. 

Relation between petrographic properties and combustion ef- 
ficiency of a number of coal samples is studied in an AFB-combus- 
tor. The efficiency depends on the combustor, coal and process pa- 
rameters. Operating temperature was held at 855 deg C and excess 
of air was 34%. However, chemical and petrographic analysis 
methods are equally well suited to predict the relative combustion 
efficiency. Previous microscopic observation of the coal is neces- 
sary for correct interpretation of the analytical results. 


1769 (EUR—8703-EN-Pt.1) Degradation of coke in the 
blast furnace (Report on ECSC contract 7210-AA/8/801 and 
7210--AA/802). Willmers, R.R.; Monson, J.R.; Wilkinson, 
H.C. (Commission of the European Communities, Luxem- 
bourg). 1984. 349p. European Community Information 
— 2100 M St., NW, Suite 707, Washington, DC, USA 
if 

An investigation was carried out into the factors controlling 
the size reduction process in blast furnaces. The results obtained 
from 39 European and 2 Canadian blast furnace sampling exercises, 
covering a wide range of coke types and blast furnace operations, 
are presented and discussed, together with the results of laboratory 
test work. 


1770 (EUR—8703-FR-Pt.3) Investigation of the evolu- 
tion of coke quality in the blast furnace (Report on ECSC 
contract 7210-AA/8/801). Danloy, G. (Commission of the 
European Communities, Luxembourg). 1984. 155p. (In 
French). European Community Information Service, 2100 
M St., NW, Suite 707, Washington, DC, USA 20037. 

The behaviour of coke in blast furnaces was investigated to 
verify the validity of the classical tests (such as size distribution and 
cold strength) of coke quality. Coke was sampled in 7 Belgian blast 
furnaces operated under very different conditions, and the classical 
tests of coke characterization were carried out, together with vari- 
ous morphological and physico-chemical measurements. These 
properties, particularly the size modifications occurring between 
the feed sieves and the tuyeres, are related to the feed coke quality 
and to the blast furnace operating conditions. (In French) 
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1771 (EUR—9012-FR) Test analysis of blast furnace 
coke (Report on ECSC contract 7220-EB/314). (Commission 
of the European Communities, Luxembourg). 1984. 74p. (In 


French). European Community Information Service, 2100 
M St., NW, Suite 707, Washington, DC, USA 20037. 

The aim of this research work is to examine, by means of 
high-temperature coke testing, how coal type and carbonisation pa- 
rameters affect the physical and chemical properties of the coke. 
The gasification test developed by the Marienau research establish- 
ment in co-operation with IRSID has been standardised and per- 
fected so that coke can be subjected to the same chemical and me- 
chanical stresses as encountered in blast furnaces. The following 
characteristics are determined during the test process: - the temper- 
ature at which the instrumentation can detect a loss in coke weight. 
This temperature is known as the initial gasification temperature. - 
the speed of reaction in the isothermal phase of the test at 1200 C - 
the abrasive strength of the coke after a gasification rate of 25%. 
The results obtained from experimental coke produced in a 400 kg 
oven make it possible to establish the development of these param- 
eters as a function of the main parameters affecting coke manufac- 
ture. The test was also applied to industrial coke samples taken at 
the loading point and at the throat of French blast furnaces. On this 
occasion it was shown that a correlation exists between the abrasive 
strength of the furnace coke and that of the partially-gasified labo- 
ratory coke. A range of coke samples of different origins has also 
been used for a comparative analysis between the results obtained 
from these tests and those produced by a test developed in Japan. 
Finally, it was shown that an analysis of the optical texture of coke 
can provide information on the gasification mechanisms and on the 
phenomena of mechanical degradation after chemical attack. (14 
refs.) (In French) 


1772 (GRI—81-0076) Coal sample bank workshop. 
(Forest Service, Portland, OR (USA). Pacific Northwest 
Forest and Range Experiment Station ent of 
an” Wallhaten, DC (USA)). May "1981. 67p. NTIS 

The need for readily available, high-quality coal samples 
prompted 70 representatives from different sectors of the coal R 
and D community to participate in a workshop that resulted in a 
series of recommendations on the establishment, funding, operation, 
and management of a government- and private-industry-funded Na- 
tional Coal Sample Bank. Two sets of coal samples would be 
housed in the bank: Set I would consist of up to 15 vitrinite-rich, 
low-mineral-matter coals selected from major US deposits, ranging 
in rank from lignite to anthracite; Set II would consist of up to 30 
coals not limited by vitrinite or mineral contents and divided into 
three subsets: 1) one covering the difference in rank and origin, 2) a 
subset of low-rank coals, and 3) a lithotype subset. The sample bank 
would be responsible for maintaining the supply of samples, peri- 
odically analyzing the stored samples, and replenishing depleted 
supplies. Establishing the coal sample bank will focus coal research 
on a few well-characterized samples, facilitating cross-correlations 
of divergent research efforts as well as improving their efficiency. 


1773 (KHM-TR—30) Properties of coal and their vari- 
ations. Ryk, L.;; Bengtsson, M. (Statens Vattenfallsverk, 
Vaellingby (Sweden). Frojekt KOL-HAELSA-MILJOE). 
Sep 1982. 235p. (In Swedish). NTIS (US Sales Only), PC 
All/MF AO1. File Number DE84752053. 

The report consists of a theoretical section describing coal 
geology and the effects of the coal handling procedure on the prop- 
erties of coal and a practical section in which there are accounts of 
the analysis follow-up of a number of coal consumers and a report 
on sampling of a coal load. The properties of coal and their vari- 
ations depend upon geological conditions and the chain of technical 
processing which coal undergoes on its way to the consumer. Anal- 
ysis variations can often be evened out with the help of suitable 
mining procedures, benefication and mixing. Badly executed phases, 
for example incorrect mixing, can, however, increase the variation 
by, for example, the occurrence of segregation according to size 
and the concentration of heavier particles (higher ash content) oc- 
curring at the bottom of coal heaps. As far as Sweden is concerned 
it is not only parameters of combustion technique such as calorific 
value, ash content, grindabiblity, content of volatile matter etc. 
which must be taken into consideration but also to a great degree 
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the content in the coal of sulphur and other trace elements. In gen- 
eral it holds true that the smaller the quantitiy of coal a consumer 
receives the greater are the variations to be expected from the 
stated mean analysis values. When considering possible coal analy- 
ses and guarantees, sampling routines and penalty/bonus clauses in 
the delivery contract must be carefully taken into account. In many 
cases, discrepancies in reported analyses from producers, suppliers 
and consumers do not depend upon the coal but on how sampling 
has been carried out, on unclear analysis limits, and on the actual 
aims of the analyses. Is the daily value referred to the mean month- 
ly value or the mean value of individual deliveries. 


1774 (NE/FBA—83-15) Oxidation of coal by sodium di- 
chromate. I. Model studies. Eklund, G. (Naemnden foer En- 
ergiproduktionsforskning, Spanga (Sweden)). Mar 1983. 
19p. (In Swedish). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84752062. 

Oxidative degradation experiments have been performed on 
the following model compounds: phenomthrene, methyl phenomth- 
rene. Change and loss of structural information is obtained by Naz 
Crz O; and oxidative degradation. 


1775 (PML—1984-C35) Self-heating of sub-bituminous 
coal, Investigations 1983. Heemskerk, A.H. Maurits 
Lab. TNO, Rijswijk (Netherlands)). Feb 1984. 38p. ECN, 
P.O. Box 1, 1755 ZG Petten, Netherlands. 

The results of the investigation into the heat generation of 
coal which has been performed under contract with BEOP, are 
collected. The relationship between the heat generation and the 
partial pressure of oxygen has been investigated for low oxygen 
concentrations (0-20%). An unequivocal relationship could be es- 
tablished, which is in agreement with the observations at high 
oxygen concentrations (10-100%). The loss in caloric values and in 
the activity of the coal has been established with long-term storage 
experiments performed at 305 and 323 K. It appears that the addi- 
tion of such chemicals as sulfuric acid and iron salts that are fre- 
quently encountered in coal piles stimulate the heat generation. Ad- 
iabatic investigation reveals an equilibrium between the moisture in 
the gas phase and in the solid phase, leading to an adiabatic satura- 
tion temperature. This temperature is dependent on the flow rate 
and appears to remain between 348 and 363 K under normal stor- 
age conditions. It is evident from all experiments that the entire 
process of self-heating is determined by the chemical oxidation 
process generating heat and the physical process of evaporation 
consuming heat. 


1776 (R—83/175) Characterization of coal samples with 
scanning electron microscopy combined with X-ray microana- 
lysis. van der Burgh, N.; Timmer, J.M. (Nijverheidsorgani- 
satie TNO, Delft (Netherlands). Hoofdgroep Maatschappe- 
like Technologie). Sep 1983. 16p. (In Dutch). ECN, P.O. 
Box 1, 1755 ZG Petten, Netherlands. 

Characterization related to mineral compounds of five coal 
samples was performed with scanning electron microscopy com- 
bined with energy dispersive X-ray microanalysis. This character- 
ization concerned quantitative analysis of inorganic materials, but 
also type and distribution of minerals and macerals. The relation 
minerals/macerals was different in each sample. For this investiga- 
tion only polished specimens of the 3 mm-samples were used. 


1777 (TNO-HMT—83-013867) Simultaneous investiga- 
tion on coal analyses with ten laboratories participating. Jo- 
ziasse, J. (Hoofd, a Maatschappelijke Technologie TNO, 
Apeldoorn (Netherlands)). Nov 1983. 7lp. (In Dutch). 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

Ten Dutch chemical laboratories made an investigation on 
the reliability of coal analysis. Three samples were investigated and 
analyzed on following properties: moisture, ash content, volatiles, 
heat of combustion, carbon-, hydrogen-, oxygen-, nitrogen-, and 
sulfur percentages, and the melting traject of slags. The different 
data are analyzed statistically, e.g. with the Friedman- and Bartlett 
test and multivariance analysis. 
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1778 (TORV—84-1) Properties and test 
porting Lowen Blomqvist, G.; Fredriksson, D.; Thun, R. = 
iverk, Stockholm (Sweden)). 1984. 27 
edish), NTIS - Sales Only), PC Al3/MF AOl1. ’ File 
ae 3 yB8475206 

The aim of the aie SVEFIN TORV is to provide a col- 
lected picture of the properties of Swedish and Finnish industrial 
peat. Methods are available to test and analyze industrial peat for 
the variables which characterize its commercial value as fuel (calo- 
rific value, ash content, dry content, the softening behaviour of the 
ash, volume weight) as well as the extent of the effect of the com- 
bustion of peat on the environment (sulphur content, some heavy 
metal concentrations). Sphagnum peat generally has a lower calo- 
tific value than other kinds of peat (Carex peat, etc) and a consider- 
ably lower ash content than other peats. The average calorific 
value for Swedish raw peat is 22.8 MJ/kg and for a large number 
of Finnish fuel peats 22.0 MJ/kg, all calculated from dry ash-free 
matter. On average the sulphur content of Finnish peat is 0.2 per- 
cent and of Swedish peat 0.28 percent, calculated from dry peat. In 
Sweden the sulphur content exceeds current Swedish limits of 240 
mg S/MJ in 11 percent of the bogs. Studies of the physical and 
thermal properties of the peat have also been carried out, primarily 
the pore size distribution/porosity and pyrolysis/combustion proc- 
ess. Combustion experiments show that, the combustion rate in- 
creases with decreasing particle size and that it is larger for shread- 
ed peat than for lumpy peat and briquettes. In order to explain self- 
heating a fairly extensive description of the organic composition of 
the peat has been included. Self-heating is of importance for several 
reasons, amongst other things for the incidence of fire in piles, 
energy losses due to slow oxidation and the risk of seats of fire on 
conveyor belts. It is counteracted by a high level of humification 
and high water content in peat. The risk is lowered if peat tempera- 
ture is low whilst the stacks are built. In order to design safe trans- 
port and storage systems the poor flow properties of peat must be 

taken into consideration. 


1779 Solid state magnetic resonance spectra of Illinois 
No. 6 coal and some reductive alkylation products. Alemany, 
L.B.; Grant, D.M.; Pugmire, R.J.; Stock, L.M. (Department 
of Chemistry, University of Utah, Salt Lake City, UT). 
Fuel; 63: No. 4, 513-521(Apr 1984). 

Illinois No. 6 coal and its reductive methylation and butyla- 
tion products have been studied by magnetic resonance techniques. 
Conventional CP-MAS**C n.m.r. spectroscopy indicates that 62% 
of the carbon atoms in the coal are aromatic and that about 6% of 
the carbon atoms are carbonyl. Esters are more abundant than car- 
boxylic acids. The resonances of methoxy groups and other novel 
etheric carbon atoms are apparent in the high field region. Dipolar 
dephasing experiments suggest that methyl carbon atoms constitute 
no more than 16% of the carbon, methylene and methine carbon 
atoms about 14% and quaternary aliphatic carbon atoms about 2%. 
The dipolar dephasing experiments in conjunction with previous 
work also permit estimates of the hydrogen atom distribution. The 
THF-insoluble products obtained in the reductive alkylation reac- 
tions with C-enriched alkylating agents contain paramagnetic and 
ferromagnetic substances that adversely influence the solid state 
n.m.r. spectra. However, good C n.m.r. spectra were obtained 
after these substances were extracted with aqueous hydrochloric 
acid. The O:C alkylation ratios are 1.2 and 1.0 for methylation and 
butylation, respectively. Dipolar dephasing experiments establish 
that the decay constants of functional groups in the whole coal and 
of C- and Omethyl-'*C and C- and O-butyl-1-"°C nuclei in the la- 
belled coal molecules are very similar to those of reference com- 
pounds. These findings suggest that the decay constants measured 
for the °C nuclei in coals and coal-derived solids provide reliable 
information about their degree of substitution. 


1780 Fourier transform infrared study of high-purity 
maceral types. Dyrkacz, G.R.; Bloomquist, C.A.A.; Solo- 
mon, P.R. (Argonne National Laboratory, Argonne, IL). 
Fuel; 63: No. 4, 536-542(Apr 1984). 

A suite of density-differentiated macerals from several coals 
was analysed by Fourier transform infrared spectroscopy to obtain 
information on the nature and magnitude of the variations exhibited 
by the various maceral fractions. The most characteristic change 
between maceral groups was the variation in aliphatic hydrogen 
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content with exinite>vitrinite>inertinite. Since the separation 
technique (density gradient centrifugation) generally provided a 
number of fractions within a maceral group region, some of these 
were also analysed. In a series of density fractions from a low rank 
vitrinite, it was found that the aliphatic hydrogen content decreased 
as the density increased. The inertinites also exhibited a decrease in 
aliphatic hydrogen. The inertinite C-O bands had extinction coeffi- 
cients different from those of vitrinites or exinites. The data suggest 
that quite profound variations in organic structure as determined by 
FT-LR. spectroscopy can exist within a maceral group, so that for 
the most critical work on coals it is necessary to take this into ac- 
count. 


1781 Thermal conductivities of Wilsonville solvent and 
Wilsonville solvent/Illinois No. 6 coal slurry. Wilson, J.H.; 
Johnson, J.K.; Mrochek, J.E. (Chemical Technology Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see). pp 41 of Proceedings of the American Institute of 
Chemical Engineers 1984 spring national meeting. Vol. 53B. 
New York, NY, USA; A.I.C.H.E. (1984), (CONF- 
8405154—). 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

Thermal conductivities of both a Wilsonville solvent and a 
slurry prepared from this solvent and Illinois No. 6 coal have been 
measured at temperatures from 295 to 500 K. With increasing tem- 
perature, the values for the solvent and the slurry varied from 1.23 
to 1.02 mW cm™! K~! (296 to 438 K) and from 1.51 to 1.02 mW 
cm™? K~! (295 to 505 K), respectively. At room temperature, the 
measurements made on toluene were accurate to within 3% of liter- 
ature values. 


1782 Comparative toxicological and chemical properties 
of fuels developed from coal, shale, or petroleum. Guerin, 
M.R.; Epler, J.L.; Griest, W.H.; Witschi, H. (Oak Ridge 
National Laboratory, Oak Ridge, TN). pp 13 of Proceed- 
ings of the American Institute of Chemical Engineers 1984 
spring national meeting. Vol. 63A. New York, NY, USA; 
AICHE (1984). (CONF. 8405154—). 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

Diesel fuel-, gasoline-, and heating oil-range materials pre- 
pared from coal, shale, and petroleum are found to exhibit similar 
toxicological properties in studies to date. Benzo(a)pyrene content, 
the weight distribution of bioactive chemical fractions, bacterial 
mutagenicity, and skin tumorigenicity are found comparable for 
several refined products. 
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REFER ALSO TO CITATION(S) 0108002552 


1783 (CRO-RK—6151-MCO-1) Application of fly ash in 
aerated concrete. Douven, E.; van Koeveringe, L.; Ra- 
makers, J. (Dutch State Mines (DSM), Heerlen). May 1984. 

3p. (In Dutch). ECN, P.O. Box 1, 1755 ZG Petten, Neth- 
erlands. 

In foamed mortars with a density of upwards from about 625 
kg/m3, orientating tests had shown fly ash as a substitute of sand to 
give higher compression strength. In further research, bulk density 
and compression strength of elements vertically cast with foamed 
mortars containing fly ash as the aggregate are found to be less de- 
pendent on pouring height. In addition, thermal conductivity ap- 
pears about 20% lower. Production of horizontally or vertically 
cast beams, panels and elements up to 100 x 500 x 2800 mm should 
be possible without any specific problems with respect to workabil- 
ity or formwork stripping. For the foamed concrete mortars, even 
with relatively high bulk densities, compression strength remains on 
the low side. This seems to indicate that the constructive applica- 
tions within the scope of the present research effort are generally 
not feasible, at least not in e.g. loadbearing beams and floors. 
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1784 (DOE/EV/10129—1) Coal Waste Artificial Reef 
Program, Phase 4B. Woodhead, P.M.J.; Parker, J.H.; Carle- 
ton, H.R.; Duedall, I.W. (State Univ. of New York, Stony 
Brook (USA). Marine Sciences Research Center). Jul 1984. 
Contract AC02-78EV 10129. 264p. NTIS, PC Al2/MF AOI; 
1; GPO Dep. File Number DE85000813. 

The chemical composition of the coal waste materials and of 
the leachates obtained from EPA and ASTM procedures should 
classify these materials as nonhazardous. Analysis of the changes in 
chemical composition were determined and found that the flux of 
calcium decreases rapidly after the initial exposure to seawater and 
an enrichment of Mg occurs indicating an ion exchange process. 
The lack of significant changes in the concentrations of elements of 
environmental concern in the surface sections of blocks suggest that 
diffusion of these elements occurs at an extremely slow rate. Both 
the Conesville and IPALCO blocks have maintained their structur- 
al integrity after being in the ocean for over three years. The meas- 
urements of compressive strength, sound velocity, and density all 
indicate stable or slightly increasing trends. Suitability of coal waste 
blocks as material for reef construction was assessed by making 
measurements of different attributes of the biological colonization 
processes. Comparisons were made with similar measurements on 
blocks of concrete (commonly used in reefs) and also on the nearby 
Fire Island Reef, a conventional artificial reef established 20 years. 
Fishes, crabs, and immature lobsters moved into the new reef 
within a few weeks of construction. Quantitative comparisons of 
population parameters of the cunner fish including length distribu- 
tions, sex-ratio, growth rate, and survival and mortality rates be- 
tween the resident populations of the Coal Waste Reef and of the 
Fire Island Reef showed no differences, except the cunner on the 
new reef appeared to be growing at a greater rate. Potential toxici- 
ty of chemical components of blocks, such as trace amounts of 
heavy metals, is a prime concern. Numbers of acute bioassays were 
made for toxicity effects and longer aquarium experiments meas- 
ured elemental uptake into the bodies of test organisms, including 
fish. 


1785 (G—1251) A literature study of the emission of 
trace amounts by coal fired power stations. Veldt, C.; 
Huygen, C.; Van Jaarsveldt, J.A.; Onderdelinden, D. (Insti- 
tuut voor Milieuhygiene en Gezondheidstechniek TNO, 
Delft (Netherlands)). Mar 1983. 35p. (In Dutch). ECN, P.O. 
Box 1, 1755 ZG Petten, Netherlands. 

Presented is a literature study of the concentrations of trace 
amounts (organic as well as inorganic) in coal fired power plants. 
Special attention is paid to following compounds: (a) Trace ele- 
ments, (b) polycyclic hydrocarbons and (c) further organic com- 
pounds. Reasonable estimates of the emission of trace elements are 
possible with the help of coal composition and the efficiency of ash 
filters. Estimates of organic emissions are much more difficult. Fig- 
ures found in literature are few and not reliable. Contribution to 
mean concentrations on ground level can be calculated with disper- 
sion models, but due to many uncertainties the results of these cal- 
culations are only indicative. 


1786 (NTRON—83210) 


Concrete from fly ash. 
ON B.V., Maastricht (Netherlands)). Nov 1983. 124p. 
——— ECN, P.O. Box 1, 1755 ZG Petten, Nether- 


The research was carried out under contract with the 
Bureau Energy Research Projects (BEOP) in the framework of the 
National Research Program Coal. Aim was to investigate the possi- 
bilities of the use of fly ash and waste heat from the combustion of 
coal powder, specially for the production of aerated concrete. The 
investigation enclosed: a literature survey on the subject; a feasibili- 
ty study with Dutch fly ash for the production of aerated concrete; 
a cost benefit analysis; a feasibility study for the use of waste heat 
for the processing of fly ash. 


1787 (INTRON—83228) Mixtures of fly ash, gypsum, 
- and cement for road base construction; a laboratory in- 

(INTRON B.V., Maastricht ee Dec 
1983. 4 rity (In Dutch). ECN, P.O. Box 1, 1755 ZG Petten, 


INTRON, an independent research institute in The Nether- 
lands, investigated the technical properties of fly ash-lime-cement- 
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gypsum mixes to be applied in civil technical works, especially road 
construction. In the experimental investigation the following mate- 
rials were used: powder coal fly ash, lime, blast furnace cement 
type A, fosforacid gypsum (abb.: fosfogypsum), and flue gas desul- 
furization gypsum (abb.: rogypsum). With these materials several 
road base mixes were composed, whose properties such as strength 
development and frost-thaw resistance were investigated. 


1788 (INTRON—83234) Possibilities for the application 
of dry bottom ash. van der Wegen, G.J.L. INTRON B.V., 
Maastricht (Netherlands)). Mar 1984. 113p. (In Dutch). 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

A technical study has been performed on dry bottom ash 
from Dutch pulverized coal fired electric utility plants. The study 
was aiming to: characterize bottom ashes from the existing coal 
fired power plants; investigate present applications of bottom ash in 
the Netherlands; look for other applications of bottom ash. A litera- 
ture study has been performed and interviews have been taken to 
evaluate the knowledge on this subject. From this evaluation a 
number of attainable utilizations of dry bottom ash have been se- 
lected for experimental research. Seven samples of dry bottom 
ashes from the three Dutch pulverized coal firing electric power 
plants have been characterized regarding their chemical composi- 
tion, particle size distribution, density, water absorption and shape 
and surface texture of the grains. The carbon content of the dry 
bottom ash descending from the power plant PLEM appeared to be 
significantly less than that for the other two power plants (PNEM 
and PGEM). Microscopic investigation revealed that dry bottom 
ash possesses two extreme appearances: grains originated by sinter- 
ing of fine particles (open structure with coarse pores, irregular sur- 
face and shape); grains originated by solidification of molten parti- 
cles (closed and smooth surface structure). Three of these seven 
samples have been investigated regarding utilization in: concrete 
floor blocks spanning prestressed concrete beams; concrete building 
blocks; structural lightweight concrete; base and subbase materials 
for road constructions. 


1789 (INTRON—83248) Artificial aggregates for con- 
cretes produced from fly ash. van der Wegen, G. (INTRON 
B.V., Maastricht (Netherlands)). Apr 1984. 48p. (In Dutch). 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

An experimental research has been performed to compare 
the behavior of three kinds of artificial aggregate produced from 
fly ash with natural river gravel as a coarse aggregate for concrete. 
For each of the main types of artificial aggregates from fly ash one 
brand has been selected for this comparative research: Lytag (sin- 
tering process); Aardelite (hydrothermal process); Niro Atomizer 
(‘cold’-bonding process). The relevant properties of the three artifi- 
cial aggregates and of the natural river gravel as an aggregate for 
concrete have been determined for the same particle size fraction. 
Concrete of the same quality and with the same workability has 
been produced for each type of the coarse aggregates investigated. 


* Due to the spherical shape of Lytag and Aardelite the workability 


of these concrete mixes appeared to be better than that of concrete 
produced with natural river gravel (contains more flat grains) or 
Niro Atomizer (a crushed aggregate) under the same conditions. 
The strength of Lytag and Aardelite particles is smaller than for 
natural river gravel, which could be compensated by using a bit 
more cement. Other properties (expansion after submerging in 
water, drying shrinkage, creep) are also investigated. 


1790 (INTRON—84083) Slag ash cement. 
(INTRON B.V., Maastricht (Netherlands). Apr 1984. 52p. 
(In Dutch). ECN, P.O. Box 1, 1755 ZG Petten, Nether- 
lands. 


An investigation has been carried out into slag fly ash 
cement made from ground blast furnace slag, powder coal fly ash 
and an alkaline activator. Cements consisting of 60% ground blast 
furnace slag and 40% fly ash have been prepared with various slag 
fineness and activators. A cement consisting of slag ground and 7% 
NaOH by weight of the slag plus fly ash as activator showed the 
best results and met the requirements for ordinary portland cement. 
A disadvantage of the activation by NaOH is that this slag activa- 
tor has to be added as a solution in water. In wet grinding the slag 
showed considerable ‘prehydration’ and less well cementitious be- 
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havior than in dry grinding. In an accelerated carbonation test the 
slag fly ash cement performed badly in comparison with the major 
Dutch cements, portland blast furnace cement and portland cement. 
The cement appeared to be more silica-reactive than both reference 
cements. The frost-thaw resistance was similar. In comparison with 
the reference cements the slag fly ash cement showed severe efflo- 
rescence of sodium carbonate. The optimal cement will cost about 
Dfl 78.00 per ton, which is similar to the cost price of portland 
blast furnace cement. Slag fly ash cement can take a market share 
of 250.000 ton cement per annum, which is about 5% of the 
market. Applications will mainly be in unreinforced precast con- 
crete products such as pavement stones and blocks. 


1791 (iS-M—515) Molten salt reactor for dispersed 
solid phase chlorination. Dobbins, M.S.; Burnet, G. (Ames 
Lab., IA (USA); Iowa State Univ. of Science and Technol- 
ogy, Ames (USA). Dept. of Chemical Engineering). 1984. 
Contract W-7405-ENG-82. 16p. (CONF-841121—7). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE85002611. 

From AIChE annual meeting; San Francisco, CA, USA (25 
Nov 1984). 

A unique reactor system for the high-temperature (400°C to 
700°C), batch chlorination of finely-divided, mixed metal oxides 
dispersed in a NaCl-AlCls melt is described. Provisions are made 
for operation under an inert atmosphere and for sampling of the 
heterogeneous melt and of the mixed metal chloride vapor product 
stream. Application of the reactor system to mineral recovery from 
coal conversion solid wastes is underway. 10 references, 5 figures. 


1792 (KHM-TR—69) Corrosivity of coal ashes. Camitz, 
G. (Statens Vattenfallsverk, Vaellingby ge Projekt 
KOL-HAELSA-MILJOE). Jun 1983. 29p. (In Swedish). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE84752055. 

In the Swedish Coal-Health-Environment Project a study on 
the corrosivity of coal ashes against steel when used for e.g. struc- 
tural fills has been carried out. At the laboratory tests steel samples 
were exposed in a climate chamber for five different coal waste 
products (two fly-ashes, two bottom ashes, a flue gas desulfuriza- 
tion product) and a washed reference sand. The testing was per- 
formed under heavily forced conditions (wet-dry cycling of the 
steel samples and the waste medias). The corrosion rate expressed 
as the weight loss for the test plate in the two most corrosive prod- 
ucts were about 28 and 22 times, higher than in the least corrosive 
product respectively. It was 4 and 3 times, respectively, higher than 
in the washed sand. The corrosivity seem to be dependant on the 
pH and the chloride content of the product. The pH in the least 
corrosive product (in the fully saturated state) was 13.1. Therefore 
after the test period, the steel surface was almost completely passi- 
vated against corrosion. In the two secondly less corrosive ashes 
the pH was 13.5 and 10.4, respectively. The steel surface was partly 
passivated. In the other two ashes (pH 8.8 and 9.4, respectively) the 
steel samples were evenly corroded over the whole surface. The 
significantly higher corrosion rate in the latter two ashes than in 
the sand, despite the lower pH in the sand probably was due to the 
fact that the chloride content was more than 100 times higher than 
in the sand. The most corrosive ashes, a fly ash and a bottom ash 
both originates from a roast furnace. Considering the heavily 
forced conditions in the tests it is not possible to use the registered 
corrosion rates on coal wastes under field conditions. Extra corro- 
sion protection precautions on subsurface metal structures should 
be considered when exposed to coal waste products used as filling 
materials. 


1793 (KHM-TR—93) Use of waste materials from coal 
combustion in road construction. A summary. Hoebeda, P. 
(Statens Vattenfallsverk, Vaellingby (Sweden). Projekt 
KOL-HAELSA-MILJOE). 1983. 32p. (In Swedish and 
English). NTIS (US Sales Only), PC A03/MF A01. File 
Number DE84752056. 

Large quantities of fly ash remain as waste material in coun- 
tries with coal-based energy production. In Western Europe, the 
main part of fly ash has been used in cement and concrete industry, 
road construction, etc., while in the USA, the use of fly ash has 
been fairly limited. Coal quality, variations in combustion tech- 
nique, handling, the occurence of flue gas desulphurization, etc. in- 
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fluence to a high degree the properties of fly ash. In combustion 
with hydrated lime, different fly ashes (dry silo ashes) have been 
investigated as binders for stabilizing a granitic aggregate, 0-20 mm, 
in some cases also waste sand, 0-8 mm. The influence of storage 
temperature, storage time, etc. on strength has been studied at dif- 
ferent bindes and water contents. The relation between fly ash-lime 
was constant, 4/1. Great differences were found between different 
fly ashes. The materials with the lowest binding properties could be 
improved by activating admixtures, such as waste gypsum, calcium 
chloride, Na-silicate, etc. 


1794 (NERDDP-EG—83-124) Wet electrostatic precipi- 
tator: pilot tests. Norman, J.A.; McIntosh, M.J. (National 
Energy Research, Development and Demonstration Coun- 
cil, Canberra (Australia)). 1983. 22p. National Energy Re- 
search, Development and Demonstration Council, Canberra, 
Australia. 

An investigation was conducted to assess the potential of 
wet precipitators for use in brown coal-fired power stations. There 
are two major disadvantages: a large temperature drop due to evap- 
oration along the precipitator collection electrode which conse- 
quently leads to low flue gas temperatures, and a heavy use of 
water for make up due to evaporation loss, which is a strong func- 
tion of the gas temperature entering the precipitator and mainte- 
nance of an acceptable dissolved solids concentration. There is no 
reason to believe that this type of precipitator will not give a high 
collection efficiency on brown coal ashes, although this would re- 
quire confirmation with further tests on ashes which are difficult to 
collect in a dry precipitator. 


1795 (PB—84-213503) Properties of filter cloths for 
seepage control in coal mine waste embankments. Report of 
investigations/1984, Gabler, R.C. Jr. (Bureau of Mines, 
Avondale, MD (USA). Avondale Research Center). 1984. 
30p. (BM-RI—8871). NTIS, PC A03/MF AO1. 

Library of Congress catalog card No. 83-600397. 

Three filter cloth fabrics commonly used in drains for coal 
waste embankments were tested by the Bureau of Mines for clog- 
ging behavior and deterioration under simulated field conditions. 
The objective was to provide guidelines for the mining industry for 
the proper selection and use of filter cloths to assure safer embank- 
ments at mine waste disposal sites. The filter cloths were tested 
with three coal waste samples in standpipes used to simulate coal 
mine waste disposal environments. Two of the cloths showed a 
tendency to become clogged with fines from the wastes. One waste 
caused clogging by precipitating an iron-silicon compound on the 
test cloths. No apparent cloth deterioration resulted from exposures 
to the simulated coal waste environments. (The exposures ranged 
from 2 to 12 months). 


1796 (PB—84-225895) Geotechnical evaluations of two 
older coal ash disposal sites. Final report. Simek, E.M.; 
Veith, J.E. (Environmental Resources Management, Inc., 
West Chester, PA (USA)). May 1984. 91p. NTIS, PC A05/ 
MF AOl. 

Prepared in cooperation with Soil and Material Engineers, 
Inc., Cincinnati, OH. 

At many of the older coal ash sites in Maryland, modern en- 
gineering practices which are now standard for Maryland utilities 
were often not employed during ash placement. The ash was rarely 
compacted to enhance structural stability, and it was often co-dis- 
posed with commercial, industrial, or domestic wastes. The sites 
studied were the Piscataway and Ritchie Road Sites. Both sites 
were investigated using standard geotechnical field and laboratory 
techniques. Subsurface conditions were explored using test borings 
and pits to determine the in situ physical and engineering properties 
of the fill materials. 


1797 (PB—84-226083) Environmental aspects of ~ 
Brandywine ash site. Simek, E.; Potera, G.; Schuller, R.; 
Herritt, M.; Wagner, R. (Environmental Resources Manage- 
ment, Inc., West Chester, PA (USA)). May 1984. 59p. 
NTIS, PC ‘A04/MF AOl. 

The Brandywine ash site, located in Prince Georges County, 
Maryland, is owned and operated by the Potomac Electric Power 
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Company (PEPCO). This site was designed specifically for the 
storage of the large quantities of coal ash produced at PEPCO’s 
nearby Chalk Point Generating Station. Environmental Resources 
Management, Inc. (ERM), with assistance from the Maryland De- 
partment of Natural Resources, Tidewater Administration, conduct- 
ed a study of this site for the Maryland Power Plant Siting Pro- 
gram (PPSP) to determine if ash constituents are adversely affect- 
ing the environment. Section 1 of this report is an introduction to 
coal ash and its physical/chemical characteristics. Section 2 de- 
scribes the environment at the site and in adjacent areas. Within 
this setting, a description of the facility is presented as Section 3. 
Section 4 relies on the previous sections to point out any likely ef- 
fects of the facility on the environment and to discount unlikely 
interactions. Key conclusions are presented in Section 5. 


1798 (R—83/182A) Determination in vitro of the cyto- 
toxicity of some fly ash samples for lung macrophages. 
Hooftman, R.N.; Arkesteijn, C.W.M. (Nijverheidsorganisa- 
tie TNO, Delft (Netherlands). Hoofdgroep Maatschappe- 
lijke Technologie). Sep 1983. 3lp. (In Dutch). ECN, P.O. 
Box 1, 1755 ZG Petten, Netherlands. 

A number of fly ash samples were tested for cytotoxicity 
with bovine lung-macrophages. The macrophages were lavaged 
from a lung lobe and exposed to fly ash samples in tissue culture 
tubes. Viability and the phagocytotic capacity were used as test pa- 
rameters. Macrophages exposed to fly ash were investigated with 
the scanning electron microscope. The fly ash samples investigated 
were stack samples as well as samples of the electrostatic filters 
predominantly obtained from a pulverised coal burning power 
plant. Cytotoxic effects were found at concentrations higher than 
alpha-quartz, the tested model compound of which it is known that 
it causes fibrinogenic reactions to man and animal. 
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REFER ALSO TO CITATION(S) 0109001708, 1760, 1761, 1762, 1763, 1796, 
1797, 1798, 1821, 1837, 2111, 3377, 3415, 3491 


1799 (KEMA—8139-83-MO-L) Investigation into the 
emission of air pollutants by the coal fired units 51 and 81 of 
the Amer power plant during the 12th week of 1983. Janssen, 
L.H.J.M.; Meij, R.; van der Sluys, J.L.G. (Keuring van 
Electrotechnische Materialen N.V., Arnhem (Netherlands)). 
Feb 1984. 65p. (In Dutch). ECN, P.O. Box 1, 1755 ZG 
Petten, Netherlands. 

The emission of following components in the stackgases of 
two coal fired units of the Amer power plant was measured and 
analyzed during the week from 21 to 25 March 1983: nitrogen 
oxides, sulfur dioxide, carbon dioxide, carbon monoxide, oxygen, 
hydrocarbons, hydrochloride, hydrofluoride, dust, heavy metal 
compounds and fly ash, of which the particle size distribution was 
also determined. Sampling and measuring methods are described 
and discussed. 


1800 ager ay Hh ~~ o of two milled peat 
fired power plants. (Kauppa- ja Teollisuusministerio Ener- 
to, Helsinki (Finland). 1983, 78p. (In Finnish). NTIS 
S Sales Only), PC A0OS/MF A0l. File Number 
DE84752086. 
Emissions of a 100 MW pulverized peat/oil-fired boiler with 
ESP fly ash collector and a 7 MWsub(t) peat/oil-fired FBC boiler 
with multicyclone fly ash collector were sampled and analyzed. 
Gaseous emissions (CO2, SO2, NO and CO) were sampled through 
a permeation distillation dryer. Organics were sampled with xylene- 
bubblers in ice-bath. Particulates were sampled before and after fly 
ash collectors. SO2-emission from peat combustion was 150-250 
mg/MJ. When burned with oil, SO. is dominated by the latter. 
NO-emission was 100-150 mg/MJ from pulverized firing and 60-120 
mg/MJ from FBC, CO-emission from pulverized firing was 20-25 
mg/MJ with maxima - 100 mg/MJ and from FBC 50-200 mg/MJ 
with maxima - 400 mg/MJ. Total organics emission was 6.6 mg/MJ 
from pulverized firing and 9.6 mg/MJ from FBC. The total (partic- 
ulate + vapor) mutagenicity of the pulverized peat fired boiler 
emission was 8000-22000 rev/MJ in three 12 h to 72 h samples 
(TA98 + 59). Depending on peat quality and boiler operation the 
fly ash emission before collector can vary 500-10000 mg/MJ. The 
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mean particulate emission from the pulverized peat boiler before 
the ESP was 2600 mg/MJ. It was log-normally distributed with 
median 1500 mg/MJ and Sg = 1.8 (n=61). The average overall 
removal efficiency was 94%. After the ESP the mean emission was 
160 mg/MJ. After the multicyclone the particulate emission of the 
FBC-boiler was in average 535 mg/MJ. Soot blowing emissions 
were 2.5-3.0 times higher than normal emission for both. It is con- 
cluded that the major environmental problem in peat combustion is 
particulate emissions. Organic emissions are also higher than in coal 
combustion due to low heat value and large variation of peat qual- 
ity. Otherwise peat behaves rather like low sulfur coal. 


1801 (ORNL/TM—9287) Health and environmental ef- 
fects document on direct coal liquefaction, 1983. Dudney, 
C.S.; Copenhaver, E.D.; Walsh, P.J. (Oak Ridge National 
Lab., TN (USA)). Oct’ 1984. Contract AC05-840R21400. 
163p. NTIS, PC A08/MF A011; 1; GPO Dep. File Number 
DE850001 160. 

A systematic analysis of data pertinent to an installed 1-quad 
direct coal liquefaction industry is presented. The document identi- 
fies major health and environmental effects of the industry, princi- 
pal sources of uncertainty in the assessment of major effects, and 
research needed to reduce uncertainty. In addtion, impacts not yet 
analyzed has been identified along with an indication of which im- 
pacts should be addressed. 105 references, 6 figures, 34 tables. 


1802 (PML—1984-IN-008) Choice of a tracer for the 
determination of the concentration of some metals in aerosols. 
Oeseburg, F.; Vos, M. (Prins Maurits Lab. TNO, Rijswijk 
(Netherlands)). Mar 1984. 16p. (In Dutch). ECN, P.O. Box 
1, 1755 ZG Petten, Netherlands. 

To investigate the pollution caused by smoke stacks it is nec- 
essary to add uncommon, extraneous and yet easily detectable com- 
pounds to the stackgases as a tracer. Air samples are taken and fil- 
tered with filter paper (Whatman 41). Judging from the results the 
compound strontium nitrate.4aq is recommended as tracer com- 
pound for stackgases. 


1803 (TNO-HMT—84-06399) Inventory and evaluation 
of the international state of affairs on dispersion and disper- 
sion models of fugitive coal dust. Vermeulen, P.E.J. (Hoofd- 

Maatschappelijke Technologie TNO, Apeldoorn 
(Netherlands)). May 1984. 134p. (In Dutch). ECN, P.O. 
Box 1, 1755 ZG Petten, Netherlands. 

The influence of atmospheric turbulence on the dispersion of 
fine coal particles is similar to the influence on gaseous contami- 
nants, provided the particles are small (100 micron or less), but 
under the influence of gravity the particles fall down. Due to fac- 
tors as impaction and filtration the particles are held to the ground. 
The overall transport to the ground is defined by means of the dep- 
osition velocity. Deposition velocity and velocity in free fall are 
not equal to one another. Mathematically dispersion models should 
therefore meet the requirement that the influences of gravity and 
dry deposition are individually modelled, with free fall velocity and 
deposition velocity as parameters. For particles in excess of 100 
micron the influence of atmospheric turbulence is smaller for the 
larger particles. Dispersion of coal dust mainly takes place in cur- 
rents that are influenced by obstacles. Mathematical dispersion 
models should be capable of accounting for the influences of obsta- 
cles on dispersion. It is found that the emission conditions (source 
streagth, emission height) which are required as input parameters 
for mathematical models can only be tentatively estimated. It fol- 
lows from an inventory of dispersion models that variants of the 
Gaussian plume model are available which are expected to be appli- 
cable to calculations of the dispersion of dust particles smaller than 
100 micron. Preference is also given to a so-called partial-reflection 
model and to methods which have been derived from solutions of 
the dispersion equation for dust particles. 


1804 Post-test environmental analyses of a successful in 
situ gasification test in bituminous coal. Martin, J.W.; Liber- 
atore, A.J. (Morgantown Energy Tech. Center, WV). pp 
1651-1660 of Proceedings of the 1981 international gas re- 
search conference. Rockville, MD, USA; Government Insti- 
tutes, Inc. (1982). (CONF-810909—). 
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From International gas research conference; Los Angeles, 
CA, =. oe Sep 1981). 
though the Pricetown I test was a relatively small-scale 
Peeve coal gasification test, the environmental data recorded 
before, during, and after the burn has provided insight concerning 
the potential environmental impacts of larger scale operations. For 
example, product gas characterization revealed that coal-seam 
sulfur is produced almost entirely as H2S, which is amenable to re- 
moval using available technology; no other major problems related 
to air quality were discovered. In addition, no long-term effects de- 
leterous to the water quality have been observed even though a 
short-term contamination of an onsite stream and a shallow aquifer 
occurred during the test. However, one deep well located within 
40 ft of the burn zone is exhibiting water chemistry changes, prob- 
ably as a result of contaminated water flowing into it through frac- 
tures in the coal. Finally, post-test burn control was accomplished 
by simply closing all wellhead valves to restrict oxygen from the 
reaction zone and permitting the temperature to decline slowly 
below the ignition temperature of the coal. 
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1805 (KTM/E-B—28) Long term use of Finnish peat re- 
sources. (Kauppa- ja Teollisuusministerio Energi to, 
Helsinki (Finland)). 1983. 105p. (In Finnish). S (US 
Sales Only), PC A06/MF AO1. File Number DE84752089. 
The aim with the work has been to estimate the amount of 
peat resources in Finland that are suitable for peat production and 
to evaluate the potential consumption and sufficiency of the peat 
resources on long term. The total area of peat bogs suitable for pro- 
duction has been estimated to about 500 000 ha. This is about 10% 
of the total surface of bog greater than 20 ha and less than 80% of 
the surface of protected bogs. The energy content in the bogs suita- 
ble for production has been estimated to about 4 700 TWh . Over a 
half of this amount is located in the northest parts of the country, 
in Oulu and Lappi. The fuel peat consumption in 1981 was about 7 
milj. ms. The evaluation of the potential consumption was concen- 
trated to the area north of the line Lappeenranta - Kouvola - Hae- 
meenlinna - Pori. Neither the availability of peat nor the financing 
of the investments were considered in the evaluation. Additionally 
no change in the competitiveness between peat and alternative fuels 
was accounted for. With these assumptions the total peat consump- 
tion would appear to grow very rapidly during this decade, on an 
average 2 milj. ms per year and reach a value of 30 milj. ms/a in 
1990. It has been assumed that the consumption would be relatively 
constant after the year 2000. With a maximum transportation dis- 
tance of about 180 km the peat resources are estimated to be suffi- 
cient for a period longer than 50 years in the southern part of the 
country while about 100 years in other parts. The peat resources in 
Lappi are estimated to last over 200 years. 
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1806 (CONF-8404196—3-Exc.) Excerpts from remarks 
by US Energy Secretary Donald Paul Hodel before the Na- 
tional tt Coal Operators Association. (USDOE 
Office of the Secretary, Washington, DC). 28 Apr 1984. 7p. 
NTIS, PC A02/MF A0O1; GPO Dep. File N umber 
DE85000205. 

From National Independent Coal Operators’ Association 
annual meeting; Lexington, KY, USA (26 Apr 1984). 

Secretary Hodel’s talk dealt mainly with promotion of the 
use of coal in fossil-fuel power plants generating electric power. 
Coal and uranium remain the major power and expandable source 
of domestic energy to meet projected additional power generating 
capacity needs to the year 2000. The electrification of the US econ- 
omy is expected to continue with a growth of 3.4% from 1983 to 
1993. Therefore, as much as 400 gigawatts of additional capacity 
may be needed by 2000. He wants to expand exports of coal by 
more attention to selling. Public and private sectors need to work 
together to ensure that America is aggressive and competitive in 
world market, both in the production and rail transport of coal. He 
adheres to the administration position that more scientific informa- 
tion is needed before additional control of sulfur dioxide can be rec- 
ommended. But he expects industry will install more air pollution 
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control equipment, such as scrubbers. Also, he expects research on 
acid rain to be doubled. He also discussed research programs on the 
preparation and combustion of coal and on scubber developments 
to improve flue gas desulfurization and denitrification. Energy con- 
servation, renewable energy sources and decontrol of natural gas 
prices were discussed briefly. (LTN) 


1807 (DOE/FE/00016—T63) York Canyon mine eval- 
uation. Monthly technical progress report No. 39, October 1- 
31, 1984. Ruggieri, S.K. (Foster-Miller Associates, Inc., 
Waltham, MA (USA). Pian ie SO NTI seer 19 Nov 
1984. Contract AI01-81 A02/MF 
AO01; 1; GPO Dep. File Number DEBS003z. 

The York Canyon mine evaluation has been completed and 
sent out for review and comment. Several mining companies in- 
cluding Consol, Plateau, and Emery have been contacted regarding 
future testing. York Canyon has also expressed interest in continu- 
ing the investigation. Further analysis of the York Canyon data has 
indicated several unknowns which should be identified during the 
next evaluation. Among them are the centrality of sensor position 
with respect to both cross and along the face axes. Also, it is felt 
that separation of other spatially related dust sources (e.g., convey- 
or, crusher, gob consolidation and air patterns) is important. In 
order to conduct the new headgate cutout tests, the existing long- 
wall gallery was modified. A fan and duct work were added to 
simulate gob leakage in line with the headgate entry. Tracer gas 
concentration profiles, smoke tracers, and air velocity measure- 
ments have been taken. Primary airflows of 12,000 cfm with gob 
leakage of 5000 cfm and primary airflow of 7000 cfm without gob 
leakage gave similar results. The airflow along the face was the 
prime factor and not the primary airflow. The wing curtain did not 
have a significant impact on the tailgate operator and drum zones. 
It did have a marginal effect at the headgate operator zone. The 
use of shearer clearer spray system did have a large impact on im- 
proving the tracer gas pattern along the face, but at the same time 
adversely deteriorated the tailgate operator zone in two ways: 
higher tracer gas concentrations and water mist. 


1808 (DOE/FE/60339—T3) Critical points in the coal 
fuel cycle: a modeling analysis. Final report, 1 July 1983-30 
June 1984, Arey, D.; Baumann, D.; Boyd, G.; Crenshaw, J.; 
Dziegielewski, B.; Myers, Af Parker, G. (Southern Illinois 
Univ., Carbondale (USA). Coal Extraction and Utilization 
Research Center). 1984. Contract FC22-83FE60339. 213p. 
NTIS, PC A10/MF AOl; 1; GPO Dep. File Number 
DE85001891. 

There are two basic perspectives on the use of simulation 
models by an organization such as the CTL. The CTL has its own 
program of research with particular engineering and scientific 
projects designed primarily to deal with the problems inherent in 
using coal. The focus of most of the CTL experimental effort has 
been on the question of sulfur in coal. This program of research has 
intrinsic value but also must look outward beyond the laboratory 
boundaries for direction and for use of its research results. Given 
these two perspectives, one looking inward at the operations and 
activities of the CTL itself, the other looking outward for markets 
for its output and for users of its services, there are three possible 
uses of simulation modeling: (1) project analysis and technology as- 
sessment; (2) research program analysis; and (3) legislative and reg- 
ulatory impact analysis. The purpose of this project was to see if it 
was feasible for an organization such as the Coal Technology Labo- 
ratory to make use of mathematical modeling as a research tool in 
studying the post-mining coal fuel cycle. To accomplish this goal 
three research studies, one in each of the above areas, were under- 
taken by members of the research team. The project demonstrated 
the feasibility and the advisability of continuation of a capability on 
the part of the CTL to use a simulation model, CSTM, to analyze 
projects and technological change, programs of research targeted at 
sulfur reduction, and possible legislative or regulatory changes. 
Such a capability, once fully developed and refined could be used 
both for analysis of CTL projects and programs and for those de- 
veloped by entities other than CTL. 
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1809 (EUR—8795-FR) Early detection and control of 
rock bursts. Report on ECSC contract 7220-AC/309. Josien, 
J.P.; Revalor, R.R. (Commission of the Euro) Commu- 
nities, Luxembourg). 1983. 122p. (In French). AW. Sale 


Community Information Service, 2100 M St., NW 
707, Washington, DC, USA 20037. 

When a particular mine layout is used, certain rock masses 
can naturally give rise to a sudden fracturation of the strata; the 
force produced by such phenomena can have serious repercussions 
for the safety of those working underground. The purpose of this 
research project, which follows on from the research agreements 
‘Control of in-seam bumps’ (7220-AC/307) and ‘The effect of depth 
and other natural factors on the behaviour of mine workings’ (7220- 
AC/304), is to investigate these phenomena by means of experimen- 
tal workings involving in-same bumps in the Provence coalfield and 
over-firing in the Lorraine coalfield. While in these two instances 
the underground configurations differ, the actual occurrences tend 
to be identical and their examination is based on a common line of 
approach. The latter involves a definition of the natural circum- 
stances and the winning conditions, together with the mechanisms 
underlying the dynamic phenomena, in order to develop and im- 
prove the relevant methods for their detection and control. (13 
refs.) (In French) 


1810 (EUR—9184-DE) Components for digital data net- 
works (Report on ECSC contract 7220-AF/103). Raetz, W.; 
Vogt, K. (Commission of the European Communities, Lux- 
embourg). 1984. 34p. (In German). European Community 
Information Service, 2100 M St., NW, Suite 707, Washing- 
ton, DC, USA 20037. 

If remote power supply via cables is used to feed data termi- 
nal equipment, only very limited intrinsic safety is achieved. Tests 
were carried out on components of high-output data systems con- 
nected by means of coaxial cables, but since a power of approxi- 
mately 15 W is generally insufficient, another method was sought. 
A mains supply module was designed which could be fitted into 
one of the lamps in the mine lighting system, and was then devel- 
oped for use. The recently developed light-wave conductors are a 
possible substitute for conventional cables, in the transmission of in- 
creasing amounts of data in the future. The special problems in 
their use underground were examined. Splice and plug connections 
constitute an insoluble problem. A practical design for light-wave 
conductor cables is described. High-output interface components 
were developed. The interface aspect of the microcomputer buffer 
was examined and appropriate modems were developed for serial 
data transfer. (In German) 


1811 (EUR—9189-DE) Computerized colliery operations 
(Report on ECSC contract 7220-AF/104), Leder, G.; Steudel, 
J.; Wendler, G. (Commission of the European Communities, 
Luxembourg). 1984. 19p. (In German). European Communi- 
ty Information Service, 2100 M St., NW, Suite 707, Wash- 
ington, DC, USA 20037. 

The development of new software, and the selection of al- 
ready available software, for hierarchical computer systems is dis- 
cussed. Most of the work concerned the development of programs 
for central process computers for monitoring colliery operations. 
Both user-specific programs and standard modular units for data ac- 
quisition and management and interactive communication were in- 
troduced. The stage which has now been reached in the computer- 
ized monitoring of operations involves the automated reporting of 
operational and safety data as well as the automatic monitoring of 
ventilation parameters. Possibilities for future input and output ap- 
plications to improve the man-machine dialogue are discussed. (In 
German) 


1812 (NE-SBT—83-14) Studies of sod peat production 
at the production sites of Flymossen and Vinne mosse in 


summer 1982. Hansen, R. (Naemnden foer Energiproduk- 
tionsforskning, Spanga (Sweden)). Mar 1983. 63p. (In Swed- 
ish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE84752078. 

The cleaning of the nozzles and peat channels of the mining 
equipments from over-sized wood material was remarkably time- 
consuming. The collecting and loading of the sod peat into two ter- 
rain vehicles was carried out by means of a tractor-mounted load- 
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ing equipment. The time consumption for this operation was ap- 
proximately 3 hours/hectare or about 1 machine hour per ton dry 
matter substance. The direct production cost of mining, turning, 
rowing and harvesting varied between 245 and 282 SEK/ton dry 
matter substance. The trucking cost is estimated to be 27-92 SEK/ 
ton dry matter substance at a distance to user of 20-150 kilometers. 
Fuelwood chips priced at 70 SEK/cu.m. stacked volume corre- 
sponds to a sod peat (moisture content 35%) price of 400-425 SEK/ 
ton dry matter substance, depending on the size of the combustion 
plant . The corresponding price of coal is approximately 600 SEK/ 
ton. Oil of quality class 4 priced at 1600-1700 SEK/cu.m. corre- 
sponds to sod peat priced at 425-575 SEK/ton dry matter sub- 
stance. 


1813 nage me Peat system STAF. Summariz- 
ing final report. Gustafsson, O. (Naemnden foer Energipro- 
duktionsforskning, —— (Sweden) Mar 1982. 65p. (In 
Swedish). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE84752075. 

The report deals with investigations which were aimed at 
evaluating dewatering methods for peat and at planning the use of 
peat as fuel at the factory of Loevholmen. The development of 
dewatering started with direct pressing of peat treated with polye- 
lectrolyte, and was continued by means of a different method 
which excluded additives, the latter method being utilized at a dem- 
onstration plant which was built outside Stockholm. The factory of 
Loevholmen was supplemented with new lime sludge reburning 
kilns so that a mixture of peat, bark and sawdust could be used. 
This type of fuel will replace 25000 to 30000 ton of oil per year. 
Comprehensive studies of mining, handling and transport of peat 
have been performed as complementary activities. 


1814 (NP—5900268) Coal Mining Research Centre 
annual report, 1983-1984, (Coal Mining Research Centre, 
Devon, Alberta (Canada)). 1984. 33p. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE85900268. 

In August 1977 the Alberta Government announced the cre- 
ation of the Coal Mining Research Centre, to be financed from the 
Alberta/Canada Energy Resources Research Fund, with the pros- 
pect of receiving increasing financial support from the private 
sector. The Alberta/Canada Energy Resources Research Fund was 
created as a result of an agreement between the Alberta and Feder- 
al Governments regarding the application of certain oil tax reve- 
nues to promote and support research into the development and ef- 
ficient use of Alberta’s existing and potential energy resources and 
to encourage the development of Alberta based scientific and tech- 
nical expertise in the field of energy research and development. 
The Centre was established with the objective of carrying out ap- 
plied research to improve the mining and beneficiation of coal by: 
(a) increasing the efficiency, safety, economy and recovery in 
mining and beneficiation operations; and (b) improving the working 
environment for increased health and safety of the labour force. 
The coal mining and coal preparation research programs of the 
center are reviewed. 


1815 (PB—166291-1) Optimization of underground 
mining. Volume I. New cost-reduction tool for the coal indus- 
try, April 1962-June 1964. Prelaz, L.J.; Sironko, P.T.; Buck- 
len, E.P.; Lucas, J.R. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg (USA). Dept. of Mining Engineering). 
1964. 29p. NTIS, PC A03. File Number T184901847. 

The four computer programs which have been developed 
will permit the direct quantitative analysis of many complex mining 
problems. The approach provides a method of combining practical 
experience and judgement with modern scientific tools for making 
decisions which previously were largely based on intuition and lim- 
ited supporting facts. With this powerful tool, many areas of appli- 
cation can be explored for significant cost reductions, such as: eval- 
uating mining methods, designing section layouts, evaluating mining 
conditions, evaluating new equipment, designing new equipment, 
justifying capital expenditures, developing production standards, 
and training management personnel. The programs developed 
during this project provide a method of systematically evaluating 
the component parts of the mining system. Optimization can be ap- 
proached by eliminating or minimizing the effect of undesirable ele- 
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ments in the system, resulting ultimately in a more efficient system. 
Much can be gained by implementing the knowledge and results of 
this research effort. Collection and preparation of the data is not 
difficult or costly. All the computer programs are available from 
the Department of Mining Engineering, Virginia Polytechnic Insti- 
tute at cost. Computer facilities are available at VPI and various 
other locations across the nation. Only four basic steps are required 
for an operating company to utilize and obtain the benefits from 
this powerful new tool. The impact of this development could have 
a profound effect on the coal industry. A comprehensive technical 
treatise on this research effort may be found in Volumes II and III. 


1816 (PB—166291-2) Optimization of underground 
mining. Volume II. Technical report, April 1962-June 1964. 
Prelaz, L.J.; Sironko, P.T.; Bucklen, E.P.; Lucas, J.R. (Vir- 

Polytechnic Inst. and State Univ., Blacksburg (USA). 

t. of Mining Engineering). 1964. 337p. NTIS, PC AIS. 
File Number T184901909. 

Several techniques have been developed which will permit 
the direct quantitative analysis of many complex mining problems. 
These techniques provide a method of combining practical experi- 
ence and judgment with modern scientific tools for making deci- 
sions which heretofore were largely based on intuition and limited 
supporting facts. Many areas of application can be explored for sig- 
nificant cost reductions: (1) evaluating mining methods, designing 
mine layouts, evaluating the effect of conditions on production and 
cost, evaluating new equipment, designing new equipment, justify- 
ing capital expenditures, setting production standards, and training 
management personnel. The techniques developed in the course of 
the project are not all inclusive, but they do provide methods of 
systematically evaluating the component parts of a mining system. 
Optimization can ve approached by eliminating or minimizing the 
effect of undesirable elements in a system and ultimately designing 
an efficient mining system. 
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REFER ALSO TO CITATION(S) 0130001741, 1742, 1775, 1803, 1808, 1813, 
1814, 3209 


1817 (CONF-8410102—1) Freight Network Equilibrium 
Model revisited: the Freight Network Modeling System. 
Tobin, R.L. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 22p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE85002233. 

From Coal transportation costing and modelling seminar; 
Kansas City, MO, USA (15 Oct 1984). 

The Freight Network Equilibrium Model (FNEM) was de- 
veloped to study potential coal transportation impacts that could 
result from widespread conversion of boilers to use coal for fuel, as 
mandated under the Powerplant and Industrial Fuel Use Act of 
1978. Continued improvement of FNEM and creation of auxiliary 
software and data during applications of the model in various trans- 
portation analyses led to the development of the Freight Network 
Modeling System, a general and flexible modeling system designed 
to have wide applicability to a variety of freight transportation 
analyses. It consists of compatible network data bases, data manage- 
ment software, models of freight transportation, report generators, 
and graphics output. The network data include US rail, water, 
highway, and pipeline systems. Data management software auto- 
mates the task of setting up a study network of appropriate detail in 
appropriate regions of the country. The major analytical tools in 
the system are FNEM and Shortest Path Analysis and Display 
(SPAD); FNEM is predictive and simulates decisions of both ship- 
pers and carriers, taking into account the competition for transpor- 
tation facilities; SPAD is a simpler model that optimizes routings of 
single shipments. Output for both FNEM and SPAD includes de- 
tailed routings, cost and delay estimates for all shipments, and data 
on total traffic levels. SPAD can be used interactively with routes 
displayed graphically. 13 references, 10 figures, 2 tables. 
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1818 (DOE/PC/70765—2) Program of basic research 
on the preparation ~~ stability of coal/water slurries. Quar- 
terly report. Atlas, H.; Casassa, E.Z.; Parfitt, G.D.; Toor, 
E.W. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. 
of Chemical Engineering). "Nov 1984. Contract FG22- 
84PC70765. 71p. S, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE85003172. 

The objective of this research is to relate the surface chemis- 
try (surface charge, wettability and additive adsorption) of a coal to 
its previous history of oxidation and beneficiation, and to surface 
analysis of each coal sample. These studies will be used to further 
develop the model for coal/water slurry behavior which was pro- 
posed as a result of previous studies of coal/water slurry surface 
chemistry carried out between September 1981 and September 1983 
under Grant No. DE-FG281PC40285 from DOE/PETC. These 
studies are expected to lead to a better understanding of the balance 
among and effects of the different types of materials on the hetero- 
geneous coal surface which will allow more effective utilization of 
coal/water slurries, regardless of coal source. The report is orga- 
nized according to specific tasks listed in the proposal Statement of 
Work. Research accomplishments and plans for the next report 
period are discussed for the following tasks: (1) standardizing of 
grinding conditions for coal No. 1; (2) characterization of pulver- 
ized coal at Carnegie-Mellon University; (3) chharacterization of 
pulverized coal at Gulf R. and D. Corp.; and (4) characterization of 
coal/water slumes prepared from aged coal. 4 references, 32 fig- 
ures, 20 tables. 


1819 (DOE/PETC/TR—84/10) Wet grinding versus 
dry grinding for deep cleaning ultrafine coal by flotation. 
Technical progress report. Miller, K.J.; Guzzo, R.F. II. 
(USDOE Pittsburgh Energy Technology Center, PA). Sep 
1984. 15p. NTIS, PC A02/MF A0Ol; GPO Dep. File 
Number DE84017086. 

Laboratory froth flotation tests were conducted with dry- 
and wet-ground minus-400-mesh coal to determine the effect of 
grinding methods on clean coal recovery and product grade. A lab- 
oratory air-classifying impact mill was used for the dry grinding, 
and a stirred ball mill (attritor) was used for the wet grinding. 
Products of as near the same size distribution as possible were pre- 
pared by each method, i.e., nominal minus 27 micrometers (jm) 
with a mean particle size of 10 to 12 zm. The test results show that 
the dry-ground coal is more floatable (i.e., greater weight-percent 
recoveries were obtained at any given reagent dosage), but the wet- 
ground coal provides substantially lower ash products at equivalent 
yield. For example, the dry-ground coal yielded about 20 wt % to 
over 80 wt % froth product with frother reagent dosages of 0.1 to 
0.5 pound per ton of dry solids (Ib/ton), respectively, and the prod- 
uct ash contents ranged from 2.0 to 4.0%. The wet-ground coal, on 
the other hand, yielded about 25 wt % to a little over 70 wt % 
froth product with frother reagent dosages of 0.2 to 0.5 Ib/ton, re- 
spectively, and the product ash contents ranged from about 1.5 to 
2.0%. 4 figures, 2 tables. 


1820 (DOE/PETC/TR—85/1) Effect of operating pa- 
rameters and reagent addition on fine coal dewatering in a 
screen bowl centrifuge. Miller, K.J.; Wen, W.W. (USDOE 
Pittsburgh Energy Technology Center, PA). Nov 1984. 24p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85002885. 

A six-inch continuous screen bowl centrifuge was employed 
in a pilot plant study designed to evaluate the effect of reagent ad- 
dition, coal particle size distribution, slurry feed rate, and slurry 
feed solids concentration on the dewatering of finely ground Pitts- 
burgh bed coal. The test results showed that 30%-solids slurry of 
minus-35-mesh coal could be dewatered to as low as 16% surface 
moisture with the addition of surfactant to the feed slurry. Without 
surfactant addition, the dewatered coal moisture level was about 
20%. Similar tests with minus-200-mesh coal resulted in final prod- 
uct moisture levels of 21 to 23% with surfactant addition, and 25 to 
27% without surfactant. With synthetic organic flocculant addition, 
on the other hand, the dewatered coal moisture content was always 
higher than without reagent. The increased moisture content ap- 
peared to be directly related to the molecular weight of the floccu- 
lant. Preparatory to the tests with reagents, several series of tests 
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were run to evaluate the capacity of the centrifuge. These tests 
showed that feed rates greater than about 3 gal/min of 30%-solids 
slurry resulted in excessive coal losses in the effluent discharge. 
Ana feed slurry solids concentrations greater than about 30% at the 
3 gal/min feed rate resulted in high product moisture content and 
excessive coal losses to the screen discharge. 10 references, 7 fig- 
ures, 7 table. 


1821 (F—2117) Sampling of fugitive coal dust. Sub- 
report of the OWS-project 1. ter Kuile, W.M. (Instituut voor 
Milieuhygiene en Gezondheidstechniek TNO, Delft (Neth- 
erlands)). Sep 1983. 112p. (In Dutch). ECN, P.O. Box 1, 
1755 ZG Petten, Netherlands 

A review and evaluation of the principal sampling tech- 
niques for concentration measurements of fugitive coal dust is 
given. The sampling instruments under evaluation in the ‘fugitive- 
dust’-programme, cover all groups of dust sampling techniques suit- 
able for either determination of dispersion of (fugitive) coal dust in 
a short distance of the source or health related sampling of particle 
size fractions of the coal dust. Since the development of new dust 
samplers is running this review is limited to the most relevant dust 
samplers at the moment. Though it is expected that high wind- 
speeds (hard to stormy wind) will cause most annoyance by fugi- 
tive coal dust, probably representative dust concentration measure- 
ments are not possible under these circumstances with commercial 
available dust sampling instruments. Based on frequency distribu- 
tions of the wind-speed at places near the border of the Nether- 
lands it is recommended to test the sampling efficiency of fugitive 
coal dust samplers for wind-speeds up to 12 m/s at 1.5 m above 
ground level. However, for wind velocities greater than 10 m/s ref- 
erence instruments for sampling coarse dust will have to be devel- 
oped. 


(MINTEK-M—144) Development of standard pro- 
<li for Gh clad of eae ean eee 
medium separation. Jonker, L. (Council for Mineral Tech- 
nology, Randburg (South Africa)). 30 May 1984. 28p. NTIS 
File Number 


(US Sales Only), PC A03/MF AOI. 
85900299. 


The suitability of magnetite for use as a heavy medium in 
coal-washing plants and in combination with ferrosilicon in other 
mineral separations depends upon several criteria in terms of its 
physical properties. Different methods are used for the measure- 
ment of these physical properties in industry, and various values 
have been assigned to them. Also, there is as yet no consensus on 
the comparative importance of these physical properties in the as- 
sessment of the quality of the magnetite and its suitability for use as 
a heavy medium. This investigation was undertaken by the Council 
for Mineral Technology (Mintek) to establish to what extent the re- 
sults of the evaluations disagree, to assess the methods of evaluation 
used, and, if possible, not only to define criteria by which the prop- 
erties of the magnetite can be evaluated, but to standardize the 
methods used in the measurement of these properties. The proper- 
ties examined were particle-size distribution, relative density, stabili- 
ty in suspension, magnetic content, magnetic susceptibility, viscosi- 
ty, and magnetism after demagnetization. It is shown that the great- 
est variation in the results occurs in the determination of particle- 
size distribution, mainly because similar procedures are not stand- 
ardized and the shape of the particles is irregular. This means that 
no valid comparison can be made of the different methods used. Fi- 
nally, the particles flocculate owing to their magnetism. A standard 
method of wet screening, involving a simple mechanical vibrator, 
fixed quantities and flowrates of water, and demagnetization of the 
magnetite before screening, is recommended. Large variations in 
the results also occur in the determination of the magnetic content, 
and it is recommended that the Davis tube should be operated 
under defined parameters of water flowrate, stroke length, ampli- 
tude, and current strength. 9 references, 7 figures, 16 tables. 


1823 (PB—84-241181) Homer City Multistream Coal 
Cleaning Demonstration: A progress report. Report for Janu- 
ary 1979-July 1983. Carey, D.W.; Higgins, S.T.; Slowik, 
A.A.; Stoessner, R.D.; Sypult, C.W. (Pennsylvania Electric 
Co., Johnstown (USA)). Aug 1984. 45p. NTIS, PC A03/ 
MF AOl. 

The report gives an overview of ongoing testing and evalua- 
tion of the Homer City Coal Cleaning Plant, built to enable the 
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Homer City Power Complex to meet sulfur dioxide (SO2) emission 
levels mandated by the State of Pennsylvania and the U.S. Govern- 
ment. The plant was constructed as a result of an extensive compar- 
ative evaluation of flue gas desulfurization (FGD) and physical coal 
cleaning. The Homer City System, the Multistream Coal 

System (MCCS), was chosen as an economical alternative to FGD. 
The plant contains circuits for cleaning coarse, medium, and fine 
coals and for recovering fine and very fine coals. The dominant 
type of cleaning equipment used in the plant is the dense medium 
cyclone. The original ‘93 plant’ configuration was never able to 
clean coal to the conditions specified in the plant design. An exten- 
sive test and evaluation program was begun to identify and correct 
the causes of plant operating problems. After extensive pilot plant 
equipment tests and engineering studies were completed, recom- 
mendations were made for plant modifications necessary to correct 
the design and operating deficiencies of the plant. Extensive modifi- 
cations were made to one of two parallel processing trains in the 
plant (the ‘B’ circuits), and a test program was initiated to evaluate 
these corrective measures. The modified ‘B’ circuits have not yet 
met design conditions. 


1824 (R—84/47) Spontaneous heating of coal. Evalua- 
tion report on the research in 1983, Schmal, D.; 
Heemskerk, A.H.; Kok, A.; van Heuven, J.W. (Nijverheid- 
sorganisatie TNO, Delft (Netherlands). ae 
chappelijke Technologie). Mar 1984. 15p. ECN. PO. Bes Bor L 
1755 ZG Petten, Netherlands 

A review is given of the ‘results and their evaluation of in- 
vestigations on spontaneous heating of coal. The research pro- 
gramme consists of three parts: (1) field measurements; (2) laborato- 
ry measurements and (3) development of a model. Methods were 
developed to estimate the tendency of spontaneous heating and 
losses in calorific values of coal piles on the basis of measurements 
on gas composition and its flow velocities in the pile. Losses calcu- 
lated from measurements vary between 0.1 and 4% per year de- 
pending on storage conditions. Losses in calorific value in piles 
having temperatures of about 80 deg C can be as high as 15% in 
one year. Furthermore a method was developed to predict the 
spontaneous heating behaviour of a coal pile on the basis of labora- 
tory measurements and a mathematical model. As follows from a 
comparison of the calculating results with those of field experi- 
ments, it now gives semi-quantitative results. It can be concluded 
that the most important parameters are: the porosity of the pile, the 
process of evaporation and condensation of coal moisture, tempera- 
ture of the coal at the beginning of storage and reactivity of the 
coal towards oxygen adsorption. With the knowledge obtained so 
far about the importance of the different parameters, it is possible 
to give general recommendations about storage conditions and 
measures to prevent spontaneous heating for existing and new coal 
piles. 


1825 Apparatus and method for transferring slurries. 
Horton, J.R. (to Dept. of Energy). US Patent 4,460,318. 17 
Jul 1984. Filed date 13 Aug 1982. vp. 

PAT-APPL-408092. 

Slurry is transferred to a high pressure region by pushing the 
slurry from the bottom of a transfer vessel with a pressurizing 
liquid admitted into the top of the vessel. While the pressurizing 
liquid is being introduced into the transfer vessel, pressurizing 
liquid which has mixed with slurry is drawn off from the transfer 
vessel at a point between its upper and lower ends. 


Prospects for chemical coal cleaning. Boron, D.J.; 
Kollrack, R. (United States ent of Energy, Pitts- 
burgh, Pennsylvania). Preprint, iety of Mining Engineers 
of AIME; 83-383: 8(Oct 1983). (CONF-831009—). 

From Society of Mining Engineers of AIME fall meeting; 
Salt Lake City, UT, USA (19 Oct 1983). 

The United States has the largest total (364 billion metric 
tons) and recoverable (182 billion metric tons) coal reserves in the 
world. However, progressive coal utilization in this country has 
been hampered by environmental constraints, such as restrictions on 
sulfur dioxide, nitrogen oxides, and particulate emissions. New tech- 
nologies are being pursued both to appease these environmental 
concerns and improve economic performance and process efficien- 
cy. These technologies, however, have not reached the level of ef- 
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fectiveness required for optimum operation. If more stringent emis- 
sion standards are imposed, it is likely that the coal industry, and 
the industrial and utility sectors will look increasingly toward the 
successful development of new and advanced coal cleaning technol- 
ogies in order to continue and promote the use of coal in this coun- 
try. 


0140 Combustion 


REFER ee TO CITATION(S) 0140001767, 1768, 1808, 2216, 3079, 3080, 
3084, 31 


1827 (DOE/METC/SP—213) In-house coal-fuels com- 
eaiinn teabneinay Ser ab wil ane ess ent of 
Energy, Morgantown, WV (USA). Morgantown ne! 
Technology Center). Jul 1984. 47p. NTIS, PC A03 
A01; GPO Dep. File Number DE84009248. 

This report briefly describes the Department of Energy's 
(DOE's) coal-fueled gas turbine program as implemented by the 
Department's Morgantown Energy Technology Center (METC), 
and presents in some detail METC in-house research and develop- 
ment (R and D) related to this program. Previous coal-fired gas 
turbines and technological barriers to their use are discussed. The 
incentive for the Department's coal-fueled turbines program is the 
development of a modular, low-cost, electric-generating capacity 
using domestic coal as the fuel. The program concept is an out- 
growth of, and builds upon, past DOE programs in heat engines 
and coal preparation. Recent and anticipated advances in these 
technologies are being examined in an integrated systems approach 
to electric power generation. In-house R and D includes laborato- 
ry- and bench-scale combustion testing, systems and economic anal- 
yses, and computer modeling of the combustion and deposition 
processes. 


1828 (DOE/PC/60802—T1) Aerosol formation from 
pulverized coal combustion. Quarterly reports 1, 2 and 3. Pe- 


terson, T.W. (Arizona Univ., Tucson (USA). t. of 


Chemical Engineering). 1 May 1984. Contract FG22- 
83PC60802. 57p. NTIS, PC A04/MF AOl; 1; GPO Dep. 
File Number DE85003188. 

Three types of pulverized coal were burned in a laboratory 
furnace under various combustion configurations. Pulverized sam- 
ples of Utah bituminous, Beulah (North Dakota) lignite and Texas 
lignite coals were burned at a rate of 2.5 kg/h in a laboratory fur- 
nace. Aerosol size distributions were measured at various positions 
within the convection section, and temperature and gas composi- 
tions were measured throughout. The evolution of the submicron 
particle size distribution within the convection section for the three 
coals was similar, although the location of the initial particle mode 
at the convection section inlet varied with coal type. While staged 
combustion of Utah bituminous coal had a variable effect on the 
volume of submicron aerosol produced, staged combustion of the 
lignites caused a definite increase in the submicron aerosol volume. 
Vapor enhancement due to a localized reducing atmosphere, which 
would effect coals of higher ash volatility, is thought to explain this 
behavior. 39 references, 13 figures, 6 tables. 


(DOE/PC/70770—T1) Fundamental studies of the 
mechanisms of slag deposit formation. Quarterly report, June 
1, 1984-August 30, 1984. Austin, L.G.; Tangsathitkulchai, 
M.; ; Gomez, C.; Malchenson, D. (Pennsylvania State Univ., 
University Park (USA). Coll. of Earth and Mineral Scienc- 
es). Sep 1984. Contract FG22-84PC70770. 57p. NTIS, PC 
A04/MF A01; GPO Dep. File Number DE85000821. 

The development of sinter strength of fly ash as a function 
of time appears to occur in the same manner as the development of 
strength at temperatures above the sinter point. The general struc- 
ture is that strength starts to develop and increases wih higher tem- 
perature and longer time to a maximum and then strength decreases 
with higher temperature and longer time. This confirms the former 
hypothesis that liquid phases are formed as temperature increases. 
The decrease in strength appears to be due to reaction of the glass- 
es with other components in the ash to form solid or crystalline 
phases, thus removing the bonding glass. This later hypothesis may 
be tested by extraction of the bonding glass with HF solution and 
determination of strength as a function of temperature, and this 
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work is under way. Results of sintering in the reducing atmosphere 
show that the sintering of fly ash is sensitive to the nature of atmos- 
phere. The pellet heated in the reducing atmosphere developed 
strength at lower temperatures and had a lower maximum strength 
than in air. A first hypothesis is that the sintering mechanism of fly 
ash in both atmospheres may be the same, except that the fluxing 
effect of iron compounds (reduced form) in a reducing atmosphere 
is much more effective than in air. 


1830 (DOE/RA/50624—T2) Direct coal combustion 
data handbook. Dutzi, E.J.; Ferrall, J.F.; McCarthy, J.E.; 
Moore, N.R.; Walton, A. (Jet Propulsion Lab., Pasadena, 
CA (USA)). 1 Jan 1982. Contract AIO01- 81RA50624. 191p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE85001028. 

This handbook has been compiled as part of a Jet Propulsion 
Laboratory (JPL) effort to support the Fossil Energy Office of the 
US Department of Energy (DOE) in programmatic decision 
making. The handbook provides: (1) Systems-level comparisons 
among advanced technology systems for generating electricity via 
direct coal combustion. (2) Descriptions of key R and D projects 
dealing with advanced direct coal combustion systems. (3) Descrip- 
tions of the status of development of key subsystems and compo- 
nents. (4) A summary of current and projected environmental re- 
quirements applicable to new generating facilities. The work was 
performed under an Interagency Agreement between DOE and the 
National Aeronautics and Space Administration (NASA). 


1831 (ECN—83-105) Optical image analysis of fine coal 
particles as an aid in optimizing combustion in a fluidized 
bed. Vleeskens, J.M. (Netherlands Energy Research Foun- 
dation, Petten). 1983. 20p. ECN, P.O. Box 1, 1755 ZG 
Petten, Netherlands. 

Heat transfer losses are supposed to prevent the ignition of 
coal particles below a critical diameter. If the major part of char in 
the fly ash of a fluidized bed combustor (FBC) is below this size, 
recirculation to the same combustion zone is of no use. An optical 
image analysis system (TAS, Leitz) was used to analyze the size 
distribution of coal particles after a single pass through a fluidized 
bed combustor. The TAS system discriminates between highly re- 
flecting coal or char particles and low reflectance ash. The maxi- 
mum size as determined for different coal-chars in the 60 kW 
AFBC-facility of ECN was about 100 micrometer. Literature data 
suggest that further combustion of these small particles is not feasi- 
ble under the same conditions of temperature and flow. 


1832 (EPRI-CS—3182-Vol.2, pp 39.1-39.24) Formation 
and control of pollutant emissions during stoker-fired coal 
combustion. Starley, G.P.; Slaughter, D.M.; Munro, J.M.; 
Bradshaw, F.W.; Silcox, G.; Pershing, D.W. (Univ. of Utah, 
Salt Lake City). Jul 1983. Electric Power Research Inst., 
3412 Hillview Ave., Palo Alto, CA 94304. File Number 
1184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

The results of the study on the formation and control of ni- 
trogen and sulfur oxides in coal-fired spreader-stoker systems are 
described. A 140,000 Btu/hr tower furnace was utilized to define 
the evolution and oxidation of fuel nitrogen and sulfur in the sus- 
pension phase. The influence of combustion parameters on the con- 
version of fuel sulfur and nitrogen during the fixed-bed phase of the 
combustion process was defined with a 300,000 Btu/hr over-feed 
furnace. Finally, a 750,000 Btu/hr model spreader-stoker furnace 
was used to study the coupling between the two combustion phases 
and evaluate the overall utility of control concepts. The results in- 
dicate that NO emissions from spreader-stoker fired coal furnaces 
are due to relatively high conversions of fuel nitrogen evolved 
from particles less than 0.1 inches in the suspension phase, and low 
conversion of fuel nitrogen during the bed combustion. In the sus- 
pension phase, nitrogen is evolved at approximately the same rate 
as carbon is oxidized. Local oxygen availability is a primary control 
parameter for both phases of combustion. Minimum overall fuel ni- 
trogen conversions of 6 percent were achieved in the pilot scale fa- 
cility by controlling the stoichiometry of both combustion zones. 
NO/sub x/ emissions from coal-fired spreader stokers can be re- 
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duced by either removing the fines from the coal feed or control- 
ling the stoichiometry throughout the furnace. 


1833 (PB—84-223502) Combustion modification tests on 


1982-February 1984. Carter, W.A.; Benson, 
VB, Inc., Irvine, CA (USA)). Jul 1984. 4p. (KVB—72/ 
806031/1900-D190). NTIS, PC A04/MF AO1. 

The report gives results of field tests of a subscale rotary 
cement kiln to evaluate the effect of various combustion modifica- 
tions on gaseous emissions, using a research kiln donated by a 
cement company. The test unit was 8.2 m (27 ft) long and 0.38 m 
(15 in.) inside diameter and will produce 68 kg (150 Ib) of clinker 
per hour. A coal burner was designed and built for the test pro- 
gram, and the kiln was reworked to incorporate heated secondary 
air and flue gas recirculation (FGR). The effects on NO emissions 
of FGR, diluted primary air, primary/secondary air ratio, burner 
tip velocity, and secondary air temperature were evaluated. The 
most effective combustion modification for coal firing was deter- 
mined to be dilution of primary air with inert gas, which reduced 
NO by nearly 40 percent when the primary-air oxygen concentra- 
tion was reduced to 12 percent. 


1834 Loop-bed combustion tus. Shang, J.Y.; Mei, 


appara’ 
J.S.; Notestein, J.E.; Slagle, F.D. (to US Department of 
a US Patent 4, 
2. 


360. 21 Aug 1984. Filed date 14 


PAT-APPL-449793. 

The present invention is directed to a combustion apparatus 
in the configuration of a oblong annulus defining a closed loop. 
Particulate coal together with a sulfur sorbent such as dolomite is 
introduced into the closed loop, ignited, and propelled at a high 
rate of speed around the loop. Flue gas is withdrawn from a loca- 
tion in the closed loop in close proximity to an area in the loop 
where centrifugal force imposed upon the larger particulate materi- 
al maintains these particulates at a location spaced from the flue gas 
outlet. Only flue gas and smaller particulates resulting from the 
combustion and inner particle grinding are discharged from the 
combustor. This structural arrangement provides increased combus- 
tion efficiency due to the essentially complete combustion of the 
coal particulates as well as increased sulfur absorption due to the 
inner particle grinding of the sorbent which provides greater parti- 
cle surface area. 


1835 Synthetic fuel effects in continuous combustion 
systems: an experimental study of fuel nitrogen conversion in 
jet-stirred combustors. Kowalik, R.M.; Ruth, L.A. (Exxon 
Research and Engineering Co., Linden, NJ). American 
Chemical Society, Division of Petroleum Chemistry, Preprints; 
27: No. 1, 155-168(Mar 1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Synthetic liquid fuels derived from coal and shale will differ 
in some characteristics from conventional fuels derived from petro- 
leum. For example, liquid synfuels are expected to contain signifi- 
cantly higher levels of aromatic hydrocarbons, especially for coal- 
derived fuels, and higher levels of bound nitrogen. These differ- 
ences can affect the combustion system accepting such fuels in im- 
portant ways. In continuous combustors, i.e., gas turbines, the in- 
creased aromatics content of coal-derived fuels is expected to pro- 
mote the formation of soot which, in turn, will increase radiation to 
the combustor liner, raise liner temperature, and possibly result in 
shortened service life. Deposit formation and the emission of smoke 
are other potential effects which are cause for concern. Higher ni- 
trogen levels in synfuels are expected to show up as increased emis- 
sions of NO /SUB x/ (NO+N0O)). Under a contract from the U.S. 
Department of Energy, the Corporate Research Technology Feasi- 
bility Center of Exxon Research and Engineering Company has 
been studying the effects of increased aromatics and nitrogen con- 
tents on the combustion of fuels, with emphasis on gas turbine ap- 
plications. An earlier paper presented results of an experimental 
study on the effect of aromatics and combustor operating condi- 
tions on soot formation. This paper focuses on the effect of in- 
creased fuel nitrogen and aromatics on the emission of NO /SUB 
x/. 
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1836 Shock tube combustion of aromatic compounds. 
Rawlins, W.T.; Schertzer, S.P.; Tanzawa, T. (Physical Sci- 
ence, Inc., Woburn, MA). American Chemical Society, Divi- 
sion of Petroleum Chemistry, Preprints; 27: No. 1, 86-95(Mar 
1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Alternative fuels with low hydrogen-to-carbon ratios and 
high aromatic content (such as coal liquids) present difficulties in 
combustion systems owing to their pronounced tendency to form 
soot. This paper reviews previous studies of aromatic fuel combus- 
tion performed in shock tubes and presents preliminary results of 
shock tube investigations of soot formation in the pyrolysis of tolu- 
ene and pyridine. Although considerable attention has been direct- 
ed toward soot formation from non-aromatic hydrocarbons, studies 
of aromatic compounds are still rare, especially at high tempera- 
tures relevant to industrial combustion processes (T about1000- 
2000°K). Recent Fourier-transform infrared studies of coal liquids 
have shown that the volatile components include alkyl-substituted 
aromatics, phenols, aromatic ethers and pyrroles, as well as aliphat- 
ic species and other nitrogen heterocyclic compounds. Of these, the 
aromatic species whose high-temperature pyrolysis and combustion 
have been most commonly investigated are benzene and toluene. 
The mechanisms most commonly postulated to explain soot forma- 
tion in such systems involve either polyacetylenic or polycyclic ar- 
omatic pathways. The shock tube technique offers many advantages 
in kinetic studies requiring well-defined time histories. Other high- 
temperature devices, such as furnaces, electric discharges and 
flames, are complicated by materials problems, fluid dynamic ef- 
fects and wall reactions. In shock tubes, however, combustion tem- 
peratures are attained almost instantly in the absence of wall effects 
and under well-understood flow conditions; furthermore, pyrolysis 
and combustion can be studied in the same experimental configura- 
tion, with completely mixed reagents. 


1837 Pyrolysis - oxidation studies of coal derived liq- 
uids. Longanbach, J.R.; Chan, L.K.; Levy, A. (Battelle Co- 
lumbus Laboratories, Columbus, OH). American Chemical 
Society, Division of Petroleum Chemistry, Preprints; 27: No. 1, 
111-127(Mar 1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

New environmentally acceptable fuel sources are needed 
before a significant reduction of oil imports can be realized. Coal 
derived synthetic liquid fuels are potentially attractive substitutes 
for imported oils. Synfuel, however, has a tendency to form exces- 
sive amounts of soot and to produce high NO /SUB x/ emission 
levels during combustion compared to distillate oils. Polycyclic or- 
ganic matter (POM) may also be enhanced in burning synfuel be- 
cause of the soot formation. The overall objective of this research 
program is to elucidate the pyrolysis and oxidation behavior of a 
synfuel and to integrate this behavior in staged combustion to de- 
termine the effects of staged combustion on the formation of soot 
and NO /SUB x/. The results of the bench scale experiments on 
the pyrolysis and oxidation behavior of several distillation cuts of a 
coal derived synthetic liquid fuel will be used to design larger scale, 
staged combustion experiments and will be fitted to existing models 
used to describe staged combustion. 


0150 Marketing And Economics 
REFER ALSO TO CITATION(S) 0150001865, 1866, 2031, 2205, 2476 


1838 (DOE/EIA—0118(83)) Coal Production, 1983. 
(USDOE Energy Information Administration, Washington, 
DC. Office of f Coal, Nuclear, Electric and Alternate Fuels). 
Oct 1984. 144p. NTIS, PC A07/MF AOl - GPO; GPO 
Dep. File eenber DE85002522. 

Highlights of the 1983 coal production and related data col- 
lected by the Energy Information Administration from mines that 
produced 10,000 or more short tons are: Coal production declined 
by 6.7% to 776.6 million short tons; The number of active mines 
decreased by 16.9% to 3405; The average mine price dropped by 
4.7% to $25.98 per short ton; Productivity increased by 18.5% to 
2.50 short tons per miner per hour; Employment was down 19.1% 
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to 175,642; The percent utilization of US coal mines decreased 
slightly to 89.0%; Recoverable reserves at active mines decreased 
by 6.9% to 24.5 billion short tons; and The Demonstrated Reserve 
Base of US coal increased 6.6 billion short tons from the beginning 
of 1982 to 489.5 billion short tons at the beginning of 1983. 15 fig- 
ures, 68 tables. 


pea yee egy New Mexico coal market 
ai an economic analysis of the competitive position of 
New Mexico coal in western coal markets. Module I, Volume 
I. (Data Resources, Inc., Lexington, MA (USA)). 4 Jan 
1983. 199p. NTIS, PC A09/MF AOl - NMERDI, Informa- 
tion Center, Univ. of New Mexico, Suite M, 457 Washing- 
ton SE, Albuquerque, NM _ 87108. File Number 
DE85900353. 

The purpose of this study is to provide an analysis of the 
long-run market potential for New Mexico coal. The study is in- 
tended to provide a general analysis of the markets and consumers 
of New Mexico coal. In addition, the report includes analyses of 
policy and legal issues which might have a bearing on the develop- 
ment of the state's coal industry. Finally, specific recommendations 
for future areas of research and analysis are provided. Based on our 
analysis using the DRI Coal Model, DRI predicts that the demand 
for New Mexico coal will increase from the current 18 to 19 mil- 
lion tons to 29.5 million tons in 1990 and to 73.4 million tons in 
2000. More than 90% of this coal will come from the San Juan 
Basin, with the remainder coming from the Raton Basin. The pri- 
mary markets for this coal will be located in the states of New 
Mexico and Arizona, with lesser amounts going to Texas and Cali- 
fornia. Even when assuming lower transportation rates, the markets 
do not extend beyond the West South Central region. The predict- 
ed use of coal outside of the local area is sensitive to further plant 
slippages and to competition from coals from other regions, notably 
the Powder River Basin and Utah. Although considerable growth 
in the demand for New Mexico coal is predicted, it will not be suf- 
ficient to absorb all of the coal which potentially would be made 
available if all of the mines along the proposed Star Lake Railroad 
were built as presently scheduled. In fact, it would be sometime 
after 1995 before all of the capacity would be fully utilized. Even if 
the market demand does materialize as predicted, there are consid- 
erable institutional, environmental, and legal barriers which could 
keep New Mexico coals from meeting their full potential. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 0160001762, 1763, 1809, 3490, 3491 


1840 (KHM-TR—90) Transportation and working envi- 
ronment. Andreasson, S.; ogee S.; Lundquist, N. (Statens 
Vattenfallsverk, Vaellingb (Sweden). Projekt KOL- 
HAELSA-MILJOBE). Nov 1983. 65p. (In Swedish). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE84752054. 

This report discusses coal related problems of the working 
environment in connection with handling and transportation of resi- 
dues from coal-fired plants. Residues as fly-ashes, bottom-ashes, 
slagg and desulphuring bioproducts are discussed. However, the 
study is focused on flyashes from large and medium-sized coal-fired 
plants as this is supposed to be of the greatest interest. The study is 
based on the following activities: Study of methods of today in han- 
dling and transportation of residues from coal-firing. - Visits to a 
number of coal-fired plants in Sweden, Denmark, Finland and U.K. 

- Participation in international conferences and discussions with re- 
search institutions, authorities and producers, - Collection on data 
concerning characteristics of residues mostly regarding particle 
size, quartz contents, trace elements, mutagenicity and radioactiv- 
ity. Collection of data concerning threshold values and values for 
quality of ambient air. - Study of measurements of dust exposure at 
coal fired plants in UK, Danmark and Sweden. Based on the activi- 
ties above the environmental problems in various handling - and 
transportation situation are identified and adequate methods to 
eliminate these problems are discussed. Parts of the description of 
the working environment and risk identification are based on expe- 
rience from handling and transport of other materials with similar 
material handling characteristics. This study analyses various prob- 
lems and discusses adequate measures to be taken in order to obtain 
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good working environment. Many of these measures are quite obvi- 
ous as closed systems, water-conditioning, cleaning of working 
areas etc. 


1841 Health effects bioassay results from coal conver- 
sion solid wastes. Maskarinec, M.P.; Larimer, F.W.; Epler, 
J.L.; Francis, C.W. (Oak Ridge National Lab., TN). pp 329- 
340 of Environmental aspects of fuel conversion technolo- 
gy. VI. A symposium on coal-based synfuels.: Research Tri- 
angle Park, NC, USA; Environmental Protection Agency 
(1982). Contract W-7405-ENG-26. 

To assist EPA and DOE in identifying solid wastes that may 
pose a potential hazard to human health and environment, the Oak 
Ridge National Laboratory has conducted studies on extracts from 
solid wastes obtained from various coal liquefaction and gasification 
processes. Analytical procedures to chemically characterize and 
separate the organic and inorganic constituents were developed. 
Various approaches to extraction were compared. Batteries of 
health effects and environmental assays were applied to the extracts 
or fractions thereof to serve as indicators of chronic hazards. The 
applicability and compatibility of the coupled chemical and biologi- 
cal procedures will be evaluated with particular emphasis on the 
Ames mutagenicity test. 


02 PETROLEUM 


REFER ALSO TO CITATION(S) 0200004120 


1842 (NP—4752043) Danish research in relation to the 
oil and gas field. (Petcon APS, Birkeroed (Denmark)). Sep 
1983. 135p. (In Danish). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE84752043. 

A survey of Danish research in the field of oil and natural 
gas is given. About twenty organizations are described. The de- 
scriptions include: field of research, personnel, equipment and ideas 
of new projects. 


0201 Reserves 


1843 (DOE/EIA—0216(83)) US crude oil, natural gas, 
and natural gas liquids reserves. 1983 annual report. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). Oct 1984. 97p. NTIS, PC A05/ 
MF AOl1; 1 - GPO; GPO Dep. File Number DE85001816. 

This report presents findings for the total US, as well as 
State and selected geographic areas, on proved reserves of crude 
oil, natural gas, and natural gas liquids as of December 31, 1983. 
Production volumes are also provided for each of these three 
energy sources. Data are also presented on notable exploration and 
developmental activities during 1983, crude oil proved reserves in 
nonproducing reservoirs, and on the reported commitment status of 
natual gas proved reserves, in both producing and nonproducing 
reservoirs. A glossary of the terms used in this report and in survey 
Forms provided to assist readers in more fully understanding the 
data presented in this publicattion. This report also contains a sec- 
tion which lists related EIA publications. 8 figures, 16 tables. 


1844 Energy security and strategic petroleum reserve. 
Steinkamp, C.L. (Dept. of Energy, Strategic Petroleum Re- 
serve Proj. Management Office, New Orleans, LA). Journal 
of Energy Engineering; 110: No. 2, 124-132(Jun 1984). 

The embargo by the OPEC nations during the winter of 
1973-74 caused the United States substantial losses in Gross Nation- 
al Product. In 1975, Congress authorized the establishment of a 
Strategic Petroleum Reserve (SPR). Underground salt domes were 
chosen due to lower development costs, the capability to withdraw 
oil at high flow rates, and the maximum security they provided. 
The Texas-Louisiana Gulf Coast was selected because of the large 
concentration of salt domes, proximity to major U.S. refineries, and 
access to major U.S. oil distribution facilities. In the case of an 
emergency, SPR oil can be fed directly to Gulf Coast refineries or 
sent by pipeline to refineries in the interior of the country. Storage 
was created by converting an existing “room and pillar” salt mine, 
use of existing caverns, and by leaching out new caverns. Importa- 
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tion of crude oil has currently decreased by half from its peak as 
the volume of crude oil in the SPR increases and the United States 
moves clorer to energy independence. 


1845 Elk Hills marks a milestone. Rintoul, B. Pacific 
Oil World; 73: No. 11-12, 22-23(Nov-Dec 1980). 

The Department of Energy produced the 500 millionth bbl 
of oil from Naval Petroleum Reserve No. 1 on October 25, 1980, 
over 61 years after the discovery of the Elk Hills Field. The cumu- 
lative production from the Elk Hills reserve represents slightly 
more than one-third of the original recoverable reserves. Produc- 
tion from the field can be broken down into 4 periods: discovery 
(1919) until World War II, 160,784,135 bbl; World War II, 
27,640,279 bbl; post World War II until open up in July 1976, 
112,204,119 bbl; and post open up, 199,291,467 bbl. Current produc- 
tion rates are 165,000 bpd of oil, 400,000 gal/day of liquid gas prod- 
ucts, and approximately 200 MMCFD of gas. The field is the top 
producing field in the state. 


0203 Drilling And Production 


REFER ALSO TO CITATION(S) 0203001845, 1902, 2194 


1846 (ATR—81-(7977-01)-1) Oil field data and industry 
opinions important to the commercialization of solar thermal 
enhanced oil recovery. Rattin, E.J.; Munjal, P.K. (Aerospace 
Corp., El Segundo, CA (USA). Energy and Resources 
Div.). May 1981. Contract AC03-81SF11515. 134p. NTIS, 
PC A07/MF A0O1; 1; GPO Dep. File Number DE85002153. 

This evaluation report consolidates in a single volume a sum- 
mary of the salient heavy crude field data as well as the industry 
opinion and attitude information concerning Solar Thermal En- 
hanced Oil Recovery (STEOR) which were collected by the five 
petroleum consultants and reported in six separate final reports. In 
addition, this report provides a critique of the accuracy and utility 
of the collected data, and highlights the data gaps which exist be- 
cause requested data was unavailable or not collected. Although 
not the primary purpose of this report, the information made avail- 
able by the data search does allow the reporting of some conclu- 
sions concerning the size of the potential STEOR market, the iden- 
tification of the fields that are more likely STEOR prospects, and 
the feasibility of high solar fraction operation on the four California 
fields covered by the data search. The combined effort by the pe- 
troleum consultants was initially intended to be a precursor to a 
full-scale STEOR market study. The initial efforts were to support 
a DOE judgement concerning the advisability of such a market 
study and would provide such a study with an initial data base. 
These objectives have been fulfilled by the survey results by (a) in- 
dicating that the four oil fields covered by the data search are 
indeed a sizable STEOR market prospect, and by (b) providing a 
considerable data base, as well as by (c) highlighting areas for 
which added data requirements need to be addressed by any market 
study to follow. 14 references, 3 figures, 31 tables. 


1847 (DOE/BC/00046—25) Produced fluid emulsions. 
Final report. Hurley, C.F.; Himmelblau, A.; Trom, L. 
(ERCO Petroleum Services, Inc., Houston, TX (USA)). 
1984. Contract AC19-78BC00046. 135p. NTIS, PC A07/M. 
A01; 1; GPO Dep. File Number DE85003173. 

Emulsion production and stabilization may be due to one or 
more of several phenomenon including water-oil ratio, oil and brine 
chemistry, and surfactant and polymer type and concentration. 
They may influence emulsification either independently or with de- 
pendence on one or more of the other factors. Task One has tried 
to define which factors are dominant and what effect variations in 
them will have on the emulsion characteristics for each of the fields 
investigated. Emulsions were produced using a hand homogenizer 
at a fixed setting for a specific length of time to ensure all samples 
were produced uniformly. A du Nouy apparatus was used to meas- 
ure surface and interfacial tensions and a binocular microscope was 
used in the micro-visual studies. The emulsions were treated in a 
similar manner with a wide variety of materials to not only break 
them, but also to help define which mechanisms are responsible for 
the stabilization of a particular emulsion. Core floods in Task Two 
utilized a six-foot sand-pack for a mixing medium. A six-inch long 
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Berea core which followed, provided shear similar to that of the 
reservoir. The choice of oil, brine, surfactant and polymer were 
chosen to correlate to the Task One studies. Similarities and differ- 
ences in the results between the bench-top and core flood studies 
are noted. The conditions of emulsion production and characteris- 
tics and the effectiveness of emulsion breakers are compared to 
help determine the mechanism of emulsion stabilization. 8 figures, 
85 tabies. 


(DOE/BC/10082—24) Adsorption from flooding 
solutions in porous media. A study of interactions of surfac- 
tants and with reservoir minerals. Fifth annual 
report, June 1983-May 1984, Somasundaran, P. pe yn 
Univ., New York (USA). School of Engineering and A 
jr ‘Science). Jan 1985. Contract AC19-79BC10082. 190p. 

S, PC A09/MF A0l1; 1; GPO Dep. File Number 
DE85000111. 
Accomplishments for the year are presented for the follow- 
ing tasks: (1) adsorption of surfactants on reservoir minerals; and (2) 
fluid flow through porous media. Task 1 - While adsorption of al- 
kylbenzenesulfonates on single insoluble minerals is straightforward 
and now well explained, the behavior of modified sulfonates in real 
mixed systems is exceedingly —- and not adequately under- 
stood. Our recent electrokinetic, electron-spectroscopic and solu- 
tion chemistry studies have shown that surface conversion of major 
consequence can take place in heterogeneous systems containing 
semi-soluble minerals. Furthermore, in this case, there can also be 
interactions between the dissolved mineral species and surfactant 
resulting i in serious depletion of surfactant. Current emphasis of this 


and on the performance of modified surfactants such as ethoxylated 
sulfonates and alcohols in such systems. Task 2 - A Monte Carlo 
method based on the concept of invasion percolation is used to 
compute the percolation probability by which we can compute the 
size and distribution of immobilized oil ganglia. By this method, the 
oil distribution observed in CT experiments can be related to the 
fundamental distribution of oil within a random porous media. In 
order to confirm these results, experiments were performed on thin 
slabs of porous media. Using a gamma emitter, the movement and 
distribution of the water phase was observed by digital radiography 
(gamma camera). A methodology has been developed for the trans- 
formation of CT generated time dependent compositional data into 
images of local flow. By generating such streamlines a new hydro- 
dynamic theory of fluid stability in porous media flow will be ac- 
cessible. 52 references, 103 figures, 7 tables. 


1849 (DOE/BC/10660—1) Demulsification tests with 
Merki fluids. Final report, January 1982, Wasan, 
D.T. (Illinois Inst. of Tech., Chicago (USA)). Nov 1982. 
Contract AS19-82BC10660. fe Had S, PC A03/MF AOI; 
GPO Dep. File Number DE8 

The objective of this research was to quantitatively measure 
the ability of Merkl oil recovery fluid to break water in oil emul- 
sions and to compare its ability with those of commercial demulsi- 
fiers. Our plan was to: (1) determine the coalescence behavior of 
water in crude oil emulsions for seven demulsifier systems; (2) de- 
termine the effect of temperature on coalescence behavior with 
water in crude oil emulsions over the temperature range of 35 to 
60°C; (3) measure interfacial tension and interfacial shear viscosity 
and to correlate these with the coalescence data; (4) determine the 
displacement ability of systems containing caustic or caustic mix- 
tures with Merco fluid or sodium silicate. 


1850 (DOE/ET/12015—T1) Tertiary oil recovery by 
CO, injection. Monthly report, June 1978. Conner, W.D. 
(Columbia Gas Transmission Corp., Charleston, WV 
(USA)). Aug 1978. Contract AC05-76ET12015. 22p. 
(ORO—5302-29). NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE85002694 

The objective of this field test is to evaluate and demonstrate 
the effectiveness of using CO: injection to recover high gravity 
crude oil from shallow watered-out reservoirs. The estimated re- 
covery potential from the flood pattern of six (6) acres is approxi- 
mately 50,000 barrels. The work will be conducted in five (5) 





phases as follows: (1) preliminary testing and construction water in- 
jection and plant construction; (2) natural gasoline injection; (3) 
CO, injection; (4) carbonated water injection; and (5) water injec- 
tion. Total water injection for June was 5323 barrels, a decrease of 
approximately 870 barrels from May. One less operating day and 
problems with plugging of injection lines were the major causes of 
the lower injection. Down time amounted to 61 hours. Oil produc- 
tion declined from 1584 barrels to 1346 during the period. The 
most noticeable decline was in well nos. 4090 and 2046. Production 
from 4254 was down approximately 10 barrels, however, this was 
due to the well being serviced during the month. Watercut for the 
project is now 75% and cumulative production due to CO: injec- 
tion now totals 8562 barrels. 6 figures, 10 tables. 


1851 (DOE/MC/21136—2) Pegi of CO, flood 
performance. Quarterly report, J 1984-September 30, 
1984, Heller, J.P.; Orr, F.M. Jr. (New Mexico Inst. of 
Mining and Technology, Socorro (USA). New Mexico Pe- 
troleum Recovery Research Center). Oct 1984. Contract 
FC21-84MC21136. 49p. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE85000799. 

This report describes progress in a comprehensive research 
program on fundamental aspects of carbon dioxide flooding. The 
research is designed to permit more accurate prediction of the out- 
come of CO: floods and to produce information needed to improve 
process performance. The research effort is divided into three parts: 
(1) measurements and analysis of phase behavior and fluid proper- 
ties of CO.-crude oil mixtures, (2) displacement experiments to 
study mixing of CO: and oil in reservoir rocks, and (3) develop- 
ment of mobility control methods for COz2 floods. In the first area, 
a viscometer based on an oscillating quartz crystal is being devel- 
oped for installation in a continuous flow apparatus to study com- 
positions and densities of phases in equilibrium. Simultaneous meas- 
urements of phase compositions, densities and viscosities will allow 
testing of the accuracy of viscosity correlations for CO2-crude oil 
mixtures and quantitative assessments of the driving force for vis- 
cous instability. Component partitioning data obtained in the same 
apparatus for mixtures of CO2 with well-characterized hydrocarbon 
mixtures and crude oils are being used to develop an improved cor- 
relation for minimum miscibility pressure which accounts for differ- 
ences in oil and injected fluid composition. In the second area, mis- 
cible displacement experiments with fluids of matched densities and 
viscosities in reservoir cores are used to measure within the pore 
space on mixing of oil and CO:. The third area, concerned with 
mobility control, is itself divided into two parts. The displacement 
behavior of CO2 foams (dispersions of dense CO, in water) and the 
synthesis of polymeric materials soluble directly in CO2 are being 
explored as means for thickening CO. to improve reservoir sweep 
efficiency. Improved experimental techniques for rapid evaluation 
of mobility control additives are also being developed. 26 refer- 
ences, 24 figures, 8 tables. 


1852 (DOE/SF/01424—T5) Miulti-pattern low-tension 
demonstration flood, Big Muddy field. Technical progress 

report, July-September 1984. Painter, T.R. (Conoco, Inc., 
om bat (USA)). 1984. Contract AC03-78SF01424. 18p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85002157. 

The injection of the polymer-pusher slug continued through 
the third quarter of 1984. A short-term plant shutdown occurred in 
September due to a power failure; however, no problems resulted 
as operations continued smoothly. A total of 1,233,700 barrels of 
polymer-pusher slug has been injected through September 30, 1984, 
which is approximately 70% of the planned slug size. The average 
injection for September was 1142 BPD. Injection rates were cut an- 
other 15% on September 12 as further tests were conducted to 
define parting pressures. Oil production declined from 173 BOPD 
in June to 151 BOPD in September. Cumulative project production 
is 197,649 barrels of oil as of September 30, 1984. Sulfonate produc- 
tion was observed in all wells with Wells 91 and 88 showing the 
highest levels (1875 to 1250 ppM, respectively). The production- 
weighted average has dropped from 400 ppM in June to 280 ppM 
in September. The auxiliary treating facility for sulfonated oil was 
fully operational and continued to achieve merchantable oil. 
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1853 (EPRI-CS—3182-Vol.2, pp 45.1-45. = Develop- 
ment of a low NO/sub x/ burner for oil recovery. 
England, G.; Heap, M.; Kwan, Y.; Payne, R.; Pershing, D. 
(Energy and Environmental Research Corp., Irvine, CA). 
Jul 1983. Electric Power Research Inst., 3412 Hillview 
Ave., Palo Alto, CA 94304. File Number 1184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

Data derived at laboratory and pilot-scale has been used to 
develop a low NO/sub x/ burner which is capable of operating 
with high nitrogen liquid fuels such as crude oils and synthetic 
fuels. Emissions of NO/sub x/ can be minimized by application of a 
staged combustion process in which the first stage is thermally iso- 
lated and provides long residence time under high temperature, op- 
timally fuel-rich conditions. The design criteria for this process 
were developed in a previous study which was carried out in a 
70,000 Btu/hr refractory tunnel furnace, and from these criteria 
two pilot-scale prototype burners have been developed and tested 
at 2 x 10° Btu/hr and 12 x 10° But/hr. The paper describes the re- 
sults of the development tests and compares results of all three 
scales of experiment. Firing a heavy fuel oil containing 0.6 percent 
bound nitrogen, test results indicate that NO/sub x/ emissions of 
below 85 ppM (at 3 percent Oz) are possible while carbon monox- 
ide and smoke are within acceptable limits. Translation of the 
design requirements to practical burner designs, and additional re- 
quirements for initial fuel/air contacting and second-stage air addi- 
tion are presented and discussed. Data obtained over a scale range 
of 30:1 shows that residence time and temperature in the first stage 
are the single most important scaling parameters for this low NO/ 
sub x/ burner design and aerodynamic effects are second order. A 
current EPA program to translate the bench-scale and pilot-scale 
experience into a 60 x 10° Btu/hr burner design which can be retro- 
fitted to existing thermally-enhanced oil recovery (TEOR) steam 
generators is discussed. 


1854 (EPRI-CS—3182-Vol.2, pp 46.1-46.24) Environ- 
mental assessment of industrial process combustion equipment 
modified for low-NO/sub x/ operation. Castaldini, C.; DeRo- 
sier, R.; Waterland, L.R.; Mason, H.B. (Acurex Corp., 
Mountain View, CA). Jul 1983. Electric Power Research 
Inst., 3412 Hillview Ave., Palo Alto, CA 94304. File 
Number T184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

Under the Combustion Modification Environmental Assess- 
ment (CMEA) program, comprehensive field tests of an oil refinery 
crude heater and an enhanced oil recovery (EOR) steam generator 
were performed. In these tests, flue gas emissions of NO/sub x/, 
SO2, SOs, CO, CO2, Oz, and particulate were measured. In addi- 
tion, concentrations of inorganic elements; total volatile, semivola- 
tile, and nonvolatile organics; and speciation for 58 organic priority 
pollutants including several polynuclear aromatic compounds were 
measured in the flue gas. Selected bioassay testing was also per- 
formed. The refinery crude heater was equipped with staged air 
lances for NO/sub x/ control. Tests were performed under baseline 
(uncontrolled) operation and with NO/sub x/ emissions reduced 33 
percent by introducing 44 percent of the combustion air through 
the staged air lances. The EOR steam generator was equipped with 
an MHI low-NO/sub x/ burner. Tests of this unit and a sister unit 
equipped with a conventional crude oil burner were performed. 
Summary results of these tests are presented, highlighting effects of 
control application on emissions and performance. The general con- 
clusion is that the combustion modifications tested are of environ- 
mental benefit and cause few adverse performance effects. 


1855 (NIPER—15-Vol.1) Energy production research. 
Volume I. Quarterly technical report, April 1-June 30, 1984, 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). 4 Sep 1984. Contract FC01-83FE60149. 
173p. NTIS, PC A08/MF A01; GPO Dep. File Number 
DE85002180. 

Volume I of this third quarterly report briefly covers the 
progress of 21 research projects for the following areas: (1) interac- 
tion between reservoir rock and enhanced oil recovery (EOR) 
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fluids; (2) reservoir screening and recovery predictions; (3) EOR 
environmental compatibility; (4) basic studies for EOR chemicals; 
(5) recovery process - gas displacement methods; (6) improvements 
in stimulation technology; (7) reservoir characterization for EOR 
application; (8) recovery processes - chemical; and (9) recovery 
processes - thermal 


(NMERDI—2-72-4610) Field demonstration of tai- 
lored pols fracturing as an oll and gas stimulation proces 
Final report. Stoller, H.M. (TPL, Inc., Albuquerque, NM 
(USA)). Oct 1984. 147p. NTIS, PC A0O7/MF AOl - 
NMERDT Univ. of New Mexico, Suite M 457 Washington 
SE, Albuquerque, NM 87108. File Number DE85900390. 

Feasibility studies of Tailored Pulse Fracturing, a multiple 
fracture stimulation process, in the San Andres formation were con- 
ducted. Secondary objectives were: acquisition of multiple fracture 
design methodology information, improvements in the Tailored 
Pulse Fracturing engineering system, and development of diagnos- 
tic techniques to characterize multiple fracture networks. The Tai- 
lored Pulse Fracturing process is described. Economic benefits are 
outlined. Studies of the San Andres formation, state of in situ 
stresses and natural fracture tests are discussed. Analyses of pres- 
sure buildup tests are reviewed. With only two field tests providing 
information on San Andres’ response to Tailored Pulse Fracturing, 
the major objective was not achieved. Progress was made in the 
secondary objectives, providing refinement of the design methodol- 
ogy for multiple fracture networks. 14 references, 43 figures, 5 
tables. 


1857 (PB—84-213917) Marine offshore outlook, 1984, 
Hollin, D. (Texas A and M Univ., College Station (USA). 
Sea Grant Coll. Program). Jun 1984. 30p. (TAMU-SG—84- 
509). NTIS, PC A03/MF AO1. 

Contents of this publication are: Developments and trends in 
offshore oil exploration and production affecting the marine indus- 
try; Outlook for the offshore marine industry; A producer's view of 
future domestic offshore exploration and production in the oil and 
gas industry; Outlook for the merchant marine and inshore marine 
industry. 


1858 Evaluation of the El Dorado Micellar-Polymer 
Demonstration Project. VanHorn, L.E. (Cities Service Oil 
and Gas Corp., Wichita, KS). Interstate Oil Compact Com- 
mission Committee Bulletin; 25: No. 1, 14-18(Jun 1983). 

The El Dorado Micellar-Polymer Demonstration Project has 
been a cooperative venture between Cities Service Company and 
the United States Department of Energy. The objective of the 
project was to determine if it was technically and economically fea- 
sible to produce commercial volumes of oil using a micellar-poly- 
mer process in the El Dorado field. The project was designed to 
allow a side-by-side comparison of two distinctly different micellar- 
polymer processes in the same field in order that the associated 
benefits and problems of each could be determined. 


0204 Processing 


REFER ALSO TO CITATION(S) 0204002863, 3086 


1859 (DOE/BC/10328—7) Heavy oil processing utiliz- 
ing the dynacracking process. Final report. Parthasarathy, R. 
(HRI, Inc., Miami, FL (USA)). 1983. Contract AC19- 
81BC10328. 102p. NTIS, PC A06/MF A0Ol1; 1; GPO Dep. 
File Number DE85000176. 

This report covers preliminary design of a heavy oil conver- 
sion unit based on HRI’s Dynacracking Process. The unit is de- 
signed for operation in any of the six cases described in this report. 
The six cases presented demonstrate the versatility of the unit to 
process three different feedstocks with different product objectives 
and at various process conditions while keeping the reactor config- 
uration and design fixed. The reactor incorporated in the design is 
identical to the one proposed for a plant to be built in Pittsburg, 
CA., with California Synfuels Research Corporation as the opera- 
tor. An evaluative study is presented of the product qualities and 
possible alternatives for product utilization and upgrading. An in- 
dicative summary is made of the quality of effluents from the unit. 


Estimated utilities and operating requirements are presented. Over- 
all plant material balances are included for each of the six cases. 
Process equipment duty specifications and offsite tankage require- 
ments are provided and a preliminary cost estimate presented. Basic 
operating principles (outside the reactor) for smooth plant oper- 
ation are included. Suggestions plants arrangement and layout are 
provided. 18 tables. 


Refinery 

System (REMS) — documentation. (USDOE ip Fn - 
formation Administration, W Oil 
and Gas). 17 Oct 1984. oT 38p. NTIS, PC A08/MF AOl; 1 - 
GPO; GPO Dep. File Number DE85002359. 

This document provides a description of Version 1 of the 
Refinery Evaluation Modeling System (REMS) of the Energy In- 
formation Administration (EIA). This description includes the 
mathematical representation of both components of REMS, the re- 
gional Refinery Yield Models (RYMs) and the Oil Refinery and 
Distribution Model (ORAD). It also provides an explicit statement 
of the linear programming formulation of both the RYMs and 
ORAD, including the row and column structure. To assist person- 
nel expecting to execute REMS, this model description also con- 
tains a computer software program operations manual, a program 
maintenance manual and a users’ guide. This model documentation 
is expected to be useful for three general audience groups. Chapter 
1 contains a model overview which is intended for an audience of 
mathematical economists, or the equivalent professional skill appro- 
priate to the model. This chapter describes what REMS is and how 
forecasts and impacts analyses can be performed using REMS. 
Chapters 2 and 3 present the mathematical description and solution 
methods for RYMs and ORAD, respectively. These chapters 
present enough information to permit a modeling expert to repro- 
duce the linear programming problem represented by REMS. 
Chapters 4, 5 and 6 are directed to the potential operators of the 
model, who need to know how the computer software is designed, 
what data sets must be input to the model to permit scenario execu- 
tion, and what output reports can be anticipated. Three appendices 
provide essential details needed to fully understand the model. Ap- 
pendix A provides instructions to the terminal operator regarding 
job and data file submissions required to execute the REMS model. 
Appendix B describes the output reports produced by both the 
RYMS and ORAD. Appendix C describes run files used in the exe- 
cution of REMS. 13 figures, 20 tables. 





1861 (NIPER—15-Vol.2) Processing and 

ics research. Volume II. ly technical report, April 1- 
June 30, 1984, (National Inst. for nt tng and Energy 
Research, Bartlesville, OK (USA)). 29 Aug 1984. Contract 
FCO01-83FE60149. 80p. NTIS, PC A05/MF A01; GPO Dep. 
File Number DE85002181. 

Volume II contains the following progress reports in the 
areas of processing and thermodynamics: (1) thermodynamic prop- 
erties of organic nitrogen compounds that occur in shale oil and 
heavy petroleum; (2) thermophysical and thermochemical proper- 
ties of organic compounds derived from fossil substances; (3) stabili- 
ty and processing research for crudes, intermediate process streams, 
and finished fuels; (4) chemical characterization of heavy ends of 
light petroleum, of heavy petroleum, and of liquids derived from 
other fossil sources; (5) thermophysical properties of real and syn- 
thetic fluid mixtures derived from fossil substances; (6) fuel trends 
and analyses; and (7) chemistry of contaminated petroleum fuels. 


Catalytic cracking of n-hexadecane. VI. Carbon-14 
tracer studies of secondary reactions over amorphous silica- 
alumina and zeolite catalysts. Bartley, B.H.; Emmett, P.H. 
(Johns Hopkins Univ., Baltimore, MD). Journal of Catalysis; 
89: No. 2, 442-451(Oct 1984). 

The importance of some secondary reactions during the 
catalytic cracking of n-hexadecane over an amorphous silica-alumi- 
na catalyst and a zeolite-containing catalyst at 372°C were investi- 
gated using carbon-14 tracers. 1-Butene and 1-heptene tracers were 
used to determine the importance of the four butene isomers and 1- 
heptene as intermediates in secondary reactions over the amorphous 
silica-alumina. The butenes had a significant role in the formation of 
most products via secondary reactions, while 1-heptene was much 





less important. 1-Butene and toluene tracers were used to investi- 
gate their importance as intermediates in product formation over 
the zeolite catalyst. Although 1-butene was involved in the forma- 
tion of a larger amount of the products than toluene, 1-butene was 
much less important as an intermediate over the zeolite catalyst 
than over the amorphous silica-alumina catalyst. 22 references, 4 
tables. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 0205001837 
0206 Health And Safety 


REFER ALSO TO CITATION(S) 0206002635 


1863 (AD-A—143749/0) Safety information and man- 

on the outer continental shelf. (National Research 
Council, Washi m, DC (USA). Marine Board). 1984. 
118p. NTIS, PC A06/MF AOl1. 

The Marine Board of the National Research Council com- 
pleted a comprehensive assessment of the safety of the technologies 
and regulations pertaining to outer continental shelf (OCS) oil and 
gas development. An important area of study was safety informa- 
tion because without a strong safety information component in the 
OCS regulatory program, it is not readily possible for the govern- 
ment to identify safety problems and courses of action. In response 
to this concern, the Minerals Management Service (MMS) request- 
ed in June 1982 that the Marine Board provide an analysis of OCS 
safety information systems, including the types of information to be 
collected, analytical processes for utilizing data, and techniques for 
maximizing compatibility with other information systems. The 
Commission on Engineering and Technical Systems of the National 
Research Council convened the Committee on OCS Safety Infor- 
mation and Analysis under its Marine Board. Members of the com- 
mittee were selected for their experience in risk analysis, system 
safety, marine industrial safety, OCS industrial safety programs, 
OCS regulations and industrial compliance strategies, protection of 
the marine environment, and the environment of the heavy industri- 
al workplace. Consistent with the policies and procedures of the 
National Research Council, obtaining an appropriate balance of 
perspectives was an important consideration in choosing committee 
members. 


0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 0207002205, 2476 


1864 (DOE/EIA—0011(81/12)) Monthly Petroleum 
Statistics Report, December 1981. (USDOE Energy Infor- 
mation Administration, Washington, DC). 15 Mar 1982. 
15p. NTIS, PC A02/MF AOI; 1 - GPO; GPO a. File 
Number DE85002327. 

This report provides data for December 1981, on crude pe- 
troleum, petroleum products, and natural gas liquids at the PAD 
District and US Level. In particular, it provides detailed statistics 
on production, imports, exports and products supplied for domestic 
use. The purpose of this report is to aid representatives of industry, 
trade associations, and federal and state agencies in energy forecast- 
ing, trend analysis, and policy/decision making. 8 tables. 


1865 (DOE/EIA—0035(84/06)) Monthly Energy 
Review, June 1984. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Energy Markets and 
End Use). 26 Sep 1984. 134p. NTIS, PC A0O7/MF AO! - 
GPO; GPO Dep. File Maier DE85002448. 

This report presents current data on production, consump- 
tion, stock, imports, exports, and prices of the principal energy 
commodities in the United States. Also included are data on inter- 
national production of crude oil, consumption of petroleum prod- 
ucts, petroleum stocks, and production of electricity from nuclear- 
powered facilities. Energy commodities include petroleum, natural 
gas, coal, nuclear, and electric power. Energy production during 
June 1984 totaled 5.4 quadrillion Btu, a 10.8% increase compared 
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to the level of production during June 1983. Coal production in- 
creased 23.5%, natural gas production was up 15.2%, and petrole- 
um production increased 1.4%. Production of all other forms of 
energy combined decreased 1.0% compared to production 1 year 
earlier. 


1866 (DOE/EIA—0035(84/07)) Monthly Energy 
Review, July 1984. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Energy Markets and 
End Use). Jul 1984. 167p. NTIS, PC A08/MF AOI; 1 - 
GPO; GPO Dep. File Number DE85002447. 

This report presents current data on production, consump- 
tion, stocks, imports, and prices of the principal energy commod- 
ities in the United States. Also included are data on international 
production of crude oil, consumption of petroleum products, petro- 
leum stocks, and production of electricity from nuclear-powered fa- 
cilities. Energy commodities include petroleum, natural gas, coal, 
nuclear, and electric power. The United States produced 97 percent 
more energy during the first 7 months of 1984 than during the same 
period in 1983, and US energy consumption was up 7.4 percent. 
Net imports of all energy were 20.8 percent higher, with net im- 
ports of petroleum up 22.6 percent compared to those imports in 
the first 7 months of 1983. 


1867 (DOE/EIA—0105(81/12)) Energy data reports: 
availability of heavy fuel oils by sulfur level, December 1981. 
(USDOE Energy Information Administration, Washington, 
DC). 26 Feb 1982. 19p. NTIS, PC A02/MF AOI; 1 - GPO; 
GPO Dep. File Number DE85002289. 

Data are presented of residual fuel oils production, imports, 
and stocks held by refineries and bulk terminals for the period cov- 
ering January through December 1981. 


1868 (DOE/EIA—0109(81/12)) Monthly Petroleum 
Statement, December 1981. (USDOE Energy Information 
Administration, Washington, — = Feb 1982. 49p. NTIS, 
PC A03/MF AOl1; 1 - GPO; GPO Dep. File Number 
DE85002295. 

This report contains detailed statistics on the supply and dis- 
position of petroleum and petroleum products for December, 1981. 
Information on crude oil, finished motor gasoline, distillate fuel oil, 
residual fuel oil, liquefied petroleum gases are included. Detailed 
statistics show production for the current month as well as the 
year-to-date. Data are also tabulated for the US Petroleum Admin- 
istration for Defense (PAD) Districts which include field produc- 
tion, refinery production, imports, stock withdrawal or addition, 
unaccounted for crude, net receipts, crude losses, refinery inputs, 
exports, products supplied, and ending stocks. 


1869 (DOE/EIA—0134(80/10)) Energy data reports: 
supply, disposition, and stocks of all oils by petroleum admin- 
istration for defense districts and imports into the United 
States, by country. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Oil and Gas Statistics). 7 
Apr 1981. 1lp. NTIS, PC A02. File Number T185002274. 

Data are presented on the supply, distribution, and stocks of 
crude oil, petroleum products and selected natural gas liquids. In- 
formation is tabulated by Petroleum Administration for Defense 
(PAD) Districts. Also included is information on the percentage of 
refinery yields based on crude oil and net unfinished oil rerun. Im- 
ports of petroleum products and crude oil into the United States 
are tabulated by country of origin. (DMC) 


1870 (DOE/EIA—0202(84/4Q)) Short-term energy out- 
look. Quarterly projections, October 1984. (USDOE Energy 
Information Administration, Washington, LC. Office of 
Energy Markets and End Use). Nov 1984. 52p. NTIS, PC 
A04/MF AOl; 1 - GPO; GPO Dep. File Number 
DE85003 134. 

This report contains short-term forecasts of energy supply, 
demand, and prices from the last quarter of 1984 through 1985. The 
year 1984 so far has experienced very rapid economic growth, as 
the recovery from the recent recession continues. The demand for 
most energy sources in 1984 is expected to be up significantly from 
1983 levels, in some instances reversing downward trends that have 
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persisted for several years. In contrast, 1985 is projected to be a 
year of economic expansion, where the economy continues to 
grow, but at much lower rates than during 1984. The combination 
of lower economic growth and continued energy conservation in 
1985 is expected to result in much slower growth in energy demand 
than during 1984. Domestic petroleum demand in 1984 will show 
an increase, on an annual basis, for the first time since 1978. Despite 
continued economic growth forecast for next year, however, US 
petroleum demand is projected to fall by about 1%. Growth in do- 
mestic coal consumption is projected to remain strong over the 
forecast period, with forecasted increases of nearly 8% from 1983 
to 1984 and 6% from 1984 to 1985. 8 figures, 17 tables. 


1871 (DOE/EIA—0380(84/08)) Petroleum Marketing 
Monthly, August 1984, (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 1 
Nov 1984. 134p. S, PC A07/MF AO0O1; 1 - GPO; GPO 
Dep. File Number DE85002506. 

This report presents monthly summaries of petroleum prod- 
uct statistics for the US Petroleum Administration for Defense 
(PAD) Districts, and individual States. Four types of petroleum 
product statistics are included: sale prices, sale volumes, percent- 
ages of product sales, and first sales of products for consumption. 
Salient statistics are highlighted in a summary section, and each of 
the four subjects are treated in detail in other sections. The first 
tables in each of the first three sections provide national-level statis- 
tics on sales of the various products to end-users and for resale. 
The following tables provide finer geographic and type of seller 
detail and are grouped by product, beginning with motor gasoline 
and ending with either residual fuel oil or propane. The majority of 
the tables show data for the report month and previous month for 
the current year. Data on motor gasoline aviation fuel, jet engine 
fuel, kerosene, distillate fuel oils, residual fuel oils, and propane are 
included. 


1872 (PNL—4825) Intervention adjustment to data of 
the joint petroleum reporting system. Hall, D.L.; Gardenier, 
T.K.; Slavich, A.L. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1984. Contract AC06-76RL01830. 192p. NTIS, 
PC A09/MF AOI; 1; GPO Dep. File Number DE85000804. 

This report deals specifically with changes made to the 
survey forms in January 1981 and the resulting changes to the data- 
time series. Naturally, when a series has changed at some time 
point, the data after the change are no longer comparable to those 
before. In many cases, though, comparisons are desired that use 
pre- and post-intervention data as a series. It is thus necessary to 
have a methodology for updating the older data so that such com- 
parisons can be made validly. To produce this methodology, the 
particular intervention must be modeled. However, when attempt- 
ing to analyze one particular intervention, other types of interven- 
tions must be considered also. If effects of the other interventions 
can be modeled, the overall variability of the series can be reduced 
and the intervention of interest can be better isolated. Thus, in the 
following, we discuss (in addition to the format modifications of the 
forms) the trends and changes noted in the JPRS since January 
1976 to December 1982. The year 1976 was chosen since it corre- 
sponds to the first year for which microdata are computerized in a 
universal format in the JPRS master files. We discuss, in particular, 
changes to the data series for inventories of: (a) motor gasoline, (b) 
distillate oil, (c) residual fuel oil, and (d) crude oil. These are the 
series studied in detail in subsequent sections of this report. 


1873 (RAND/R—2613-DOE/RC) Market behavior 
under partial price controls: the case of the retail gasoline 
market. Camm, F. (RAND Corp., Santa Monica, CA 
(USA)). Mar 1983. Contract AC01-79PE70078. 56p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE85002666. 
The use of firm-specific controls on the price of gasoline 
during 1979 and 1980, at both the wholesale and the retail level, 
dramatically affected the retail market for gasoline. The most visi- 
ble effect was a diversity of monetary prices across service stations 
within particular retail market areas. Price could no longer play its 
usual role in clearing the retail market for gasoline. Queues and 
other changes in quality of service at stations arose to maintain the 
balance of market demand and supply. This report examines the be- 
havior of an otherwise competitive market in the presence of such 
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regulation-induced nonprice phenomena. In such a market, consum- 
ers consider both monetary prices and costs imposed by queues in 
deciding where to buy gasoline and how much to buy. Using a 
price-theoretic model of behavior, this paper predicts how various 
changes in effective price regulation affect consumers. 14 refer- 
ences, 7 figures, 2 tables. 


0208 Waste Management 


REFER ALSO TO CITATION(S) 0208002893 


1874 Aquatic disposal of brine geopressured aquifers. 
Stolzenbach, K.D.; Adams, E.E. (Massachusetts Inst. of 
Technology). 1592-1600 of Proceedings of the 1981 
International Gas Research Conference. Rockville, MD, 
ex Government Institutes, Inc. (1982). (CONF-810909— 


From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

Recent research associated with the U.S. Department of 
Energy Strategic Petroleum Reserve Program has resulted in the 
development of techniques applicable to the design and evaluation 
of facilities for the aquatic disposal of brine from geopressured 
aquifers. Methodologies have been developed for: prediction of ini- 
tial dilution and mixing zone characteristics as a function of the lo- 
cation and configuration of the outfall structure; the extent of a 
stable brine layer established in the receiving water bottom; and the 
transport of diluted brine by receiving water currents. Field obser- 
vations of an operating facility compare favorably with estimated 
quantities. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 0209001837, 3499 


ludges. report A 
old, R.G.; Randall, J.L.; Williams, K.R. (American Petrole- 
um Inst., on DC). Jun 1984. 118p. NTIS, PC 
A06/MF AOI 


in cooperation with Radian Corp., Austin, TX. 

Volatile organics emissions were c! when petrole- 
um refinery oily sludges were incorporated in soils under con- 
trolled laboratory conditions. The sludges tested included three of 
the five listed hazardous wastes for the refining industry: dissolved 
air flotation float, slop oil emulsion solids, and API separator 
sludge. The volatile components of the sludges were first identified. 
Then the effects of the following operating conditions on volatile 
emissions were studied: air temperature and humidity, wind speed, 
soil type, temperature and moisture, sludge loading and volatility, 
and method of waste application. The volatile components identi- 
fied in the sludge were also present in the emissions from the soil- 
waste mixtures. The quantity of emissions were most affected by 
the sludge volatility, sludge loading, application method, and at- 
mospheric humidity, and the cumulative emissions at a given period 
of time could be correlated with these operational variables. The 
emission rate or level was not significantly affected by soil type or 
soil moisture. An expression for estimating the rate of emissions as 
a function of elapsed time after application could not be developed 
from the data. While every effort was made to simulate actual land 
treatment conditions, it is not possible to directly apply these labo- 
ratory findings to predict full-scale results. 


1876 (PB—84-214766) Cleaner technologies in the 
chemical industry. Final report. (Commission of the Europe- 
an Communities, Luxembourg). 1983. 112p. (EUR—8442- 
EN). NTIS, PC E06/MF E06. 

The concept of cleaner technologies in the bulk and fine 
chemical industries involves an attempted reduction in the levels of 
polluting emissions and in the consumption of energy, raw materi- 
als, catalysts and solvents. After examining the nature and structure 
of the bulk and fine chemicals industries, and reviewing the factors 
influencing their choice of technology, the feasibility of introducing 





new cleaner technologies is studied. It is concluded that for the 
bulk chemical industry, cleaner methods would result from: (1) im- 
provements in recycling techniques, (2) improved use of waste 
products, and (3) increased efficiency in feedstock utilization. No 
general conclusions have been drawn for the fine chemicals indus- 
try because of its diversity. An appendix provides a tabular summa- 
ry of the processes involved in the bulk chemicals industry. 


1877 (PB—84-229640) Evaluation of natural- and 
forced-draft staging air systems for nitric oxide reduction in 
refinery process heaters. Volume 1. Technical report. Final 

report October 1982-F 1984, Benson, R.C. (KVB, 
— Irvine, CA (USA)). Aug i, 234p. (KVB—72- 
806032-1926). NTIS, PC All/MF A 

See also PB84-229657. 

The two-volume report gives results of pilot-scale tests to 
evaluate combustion modifications for emission reduction and effi- 
ciency enhancement on petroleum process heaters. Objectives were 
to determine nitric oxide (NO) emission reductions, thermal effi- 
ciency changes, long-term performance, and cost of both natural- 
and forced-draft staged-combustion-air modifications. Forced-draft 
staged-combustion-air modifications had been shown to be the most 
promising combustion modification in previous pilot-scale tests. The 
test unit was a vertical, cylindrical, natural-draft crude heater, and 
the test fuels were natural gas, refinery gas, and a combination of 
No. 6 oil and refinery gas. 


1878 (PB—84-229657) Evaluation of natural- and 
forced-draft staging air systems for nitric oxide reduction in 
refinery process heaters. Volume 2. Data supplement. Final 

OMtober 1982-February 1984, Benson, R.C.; Frohoff, 


R.A.; Markee, J.A. (KVB, Inc., Irvine, CA (USA)). Aug 
1984. 194p. (KVB—72-806032-1926). NTIS, PC A09/MF 
AOl. 


See also PB84-229640. 

The two-volume report gives results of pilot-scale tests to 
evaluate combustion modifications for emission reduction and effi- 
ciency enhancement on petroleum process heaters. Objectives were 
to determine nitric oxide (NO) emission reductions, thermal effi- 
ciency changes, long-term performance, and cost of both natural- 
and forced-draft staged-combustion-air modifications. Forced-draft- 
staged-combustion-air modifications had been shown to be the most 
promising combustion modification in previous pilot-scale tests. The 
test unit was a vertical, cylindrical, natural-draft crude heater, and 
the test fuels were natural gas, refinery gas, and a combination of 
No. 6 oil and refinery gas. 


0230 Properties 
REFER ALSO TO CITATION(S) 0230001782, 1861 


1879 (CONF-8404123—, pp 36-48) Instrument for the 
thermal conductivity of non-electrolyte liquids at high tem- 
peratures and pressures. Pinkerton, D.; Graham, G.; Gra- 
boski, M.S.; Sloan, E.D. (Colorado School of Mines, 
Golden). 10 Apr 1984. NTIS, PC A0O9/MF AOl1. File 
Number T184014859. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

A computer transient hot-wire instrument capable of measur- 
ing thermal conductivity of non-electrolyte liquids to 500°C and 
200 atmospheres is described. The validation and accuracy of the 
instrument are discussed. Particularly, it is shown that there is no 
effect of forcing function type (step or ramp) or power level on the 
experimental result. New experimental data for benzene over the 
temperature range of ambient to 220°C and pressures to 1500 psia 
are presented. The authors propose that the instrument might be 
suitable for determination of thermal diffusivity as well as thermal 
conductivity. Preliminary results for the diffusivity of toluene and 
cresol suggest that the diffusivity can be determined to within 
about 5.0% accuracy. 
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1880 (CONF-8404123—, pp 49-53) Development of a 
high temperature (600 K), high pressure (100 MPa) viscome- 
ter. Diller, D.E. (National Bureau of Standards, Boulder, 
CO). 10 Apr 1984. NTIS, PC A09/MF A011. File Number 
1184014859. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, i. USA (10 Apr 1984). 

A high temperature (600°K), high pressure (100 MPa) tor- 
sional, piezoelectric crystal viscometer is being developed for accu- 
rate, wide-range shear viscosity measurements on compressed gase- 
ous and liquid mixtures of interest to the fuel and chemical indus- 
tries. The method is absolute in the sense that the apparatus does 
not require calibration with a fluid of known viscosity. The upper 
temperature limit is chosen to exceed the critical temperatures of a 
considerable number of industrially important fluids. The upper 
pressure limit is chosen to permit separating the dependence of the 
viscosity coefficient on density (at fixed temperature) from the de- 
pendence on temperature (at fixed density). Four, nearly identical, 
cylindrical quartz crystals, about 4.3 cm long by 0.5 cm diameter, 
have been fabricated from specially prepared (swept, electrolyzed), 
high quality cultured quartz. This material is expected to permit 
satisfactory viscometer performance at temperatures up to the a-8 
phase transition temperature of quartz at 846 K (573°C). Test meas- 
urements of Q/sub air/~! = Af/fo of the crystal/crystal-holder res- 
onator are underway in atmospheric pressure air at temperatures to 
773 K (500°C). 


(DOE/BC/99880—3) Strategic Petroleum Reserve 
supporting research. Quarterly report, April 1-June 30, 1984, 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). 4 Jul 1984. Contract AC19-84BC99880. 
13p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE85002161. 

The distillation and complete analysis of 8 crude oils were 
accomplished. Inspection tests on all GL83- and seven GL84- sam- 
ples were completed. Partial ASTM D-2892 distillation capability 
has been obtained in-house. A freeze point capability has been ob- 
tained. All German-derived crude oils have been analyzed for C, H, 
and N ratios. Work continues to improve the ASTM D-1160 distil- 
lation ability. Asphaltenes were extracted from several samples for 
stable isotope ratio analysis. The NMR is now operational and a 
Dohrmann microcoulometer for measuring organic and inorganic 
chlorides in crude oils has been installed and is operational. 7 tables. 


1882 Quench solvent evaluation: an E.S.R. study. Kim, 
S.S.; Durai-Swamy, K.; Jarand, M.L. (Occidental Research 
Corp., Irvine, CA). Fuel; 63: No. 4, 510-512(Apr 1984). 

An in-situ radical-quenching experiment was performed in an 
E.S.R. microwave cavity by using a solution flow system. Diphen- 
ylmethyl radicals produced from pyrolysis of 1,1,2,2-tetraphenyleth- 
ane were quenched by several H-donor solvents. Among the sol- 
vents used, indan was the fastest in quenching, followed by hydro- 
phenanthrene, tetralin, mesitylene and cumene in decreasing order 
of quenching rate. 


0240 Storage 


REFER ALSO TO CITATION(S) 0240001844, 2635 


1883 National strategic crude oil storage in the Weeks 
Island Dome Salt Mine--1. Geotechnical (field) evaluation. 
Mahtab, M.A. (Acres Am. Inc.); Van Sambeek, L.L.; Lamb, 
D.W.; Gill, J.D. ASME Pet. Div. Energy Technol. Conf. 
Prepr.; No. 78-PET-75, 1-13(1978). (CONF-781112—). 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

Geotechnical field evaluation to confirm the suitability of the 
Weeks Island Done Salt Mine underground facility for the long- 
term storage of crude oil under the U.S. Strategic Petroleum Re- 
serve Office indicated that the salt mass is impermeable. Brine and 
oil leaks and gas seeps appeared to be localized phenomena that did 
not affect mine stability and should not affect crude oil contain- 
ment. The 75 ft high pillars were generally intact with minor to 
severe spalling, generally in older areas of the mine, whose roof ex- 
hibited no signs of distress or failure. The mine, currently operated 
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by the Morton Salt Co., is located in a salt dome on the gulf coast 
south of New Liberia, La., and has two levels of workings at 
depths of ~ 600 and 800 ft, respectively, with development by the 
room-and-pillar mining technique. Geologic features of interest 
within the mine includes zones of vertical banding and folding, 
shear zones, and blowouts. 


0250 Combustion 


REFER ALSO TO CITATION(S) 0250001835, 1836 


1884 (EPRI-CS—3182-Vol.2, pp 34.1-34.20) Evolution 
of fuel bound nitrogen during heavy oil pyrolysis. Hanson, 
S.P.; Beer, J.M.; Sarofim, A.F. (Massachusetts Inst. of 
Tech., Cambridge). Jul 1983. Electric Power Research Inst., 
3412 Hillview Ave., Palo Alto, CA 94304. File Number 
TI84920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

The evolution by fuel oils of nitrogeneous species during py- 
rolysis of droplets 150 pm in diameter at furnace temperatures of 
1000, 1200 and 1400 K were compared with the evolution of nitro- 
gen during equilibrium distillation. For equilibrium conditions, the 
nitrogen evolution from a Gulf Coast No. 6 and Indo-Malaysian 
No. 6 oils lagged the total mass evolution, indicating that the nitro- 
gen is in high molecular weight compounds. For shale oil, the ni- 
trogen evolution paralleled the mass evolution suggesting the nitro- 
gen compounds were distributed throughout the mass spectrum. 
Under rapid heating in the furnace, significant departure from equi- 
librium distillation was observed. For the Gulf Coast No. 6 and the 
later stages of distillation of the Indo-Malaysian oil, the nitrogen 
evolution was much more rapid than under equilibrium conditions. 
For the shale oil, following an initial nitrogen-free mass evolution, 
the nitrogen loss was in proportion to the mass loss. The departure 
from equilibrium distillation can be explained in terms of diffusional 
effects within the vaporizing droplets. 


1885 (NIPER—15-Vol.3) Utilization research. Volume 
IMI. Quarterly technical report, April 1-June 30, 1984. (Na- 
tional Inst. for Petroleum and Energy Research, Bartles- 
_ OK eros 29 Aug 1984. Conanaee FCO1- 83FE60149. 

. NTIS, PC A02/MF A01; GPO Dep. File Number 


Volume III contains progress reports for the following tasks: 
(1) diesel fuel quality criteria; (2) direct utilization of aromatic feed- 
stocks; (3) diesel exhaust characterization; and (4) coal slurry fuels 
for diesel engines. 


1886 (PB—84-223031) Environmental assessment of a 
crude-oil heater using staged air lances for NOx reduction. 
Volume 1. Technical results. Final report June 1981-Novem- 
ber 1983. DeRosier, R. (Acurex Corp., Mountain View, CA 
gn A Jul 1984. 105p. (TR—82-94/EE). NTIS, PC A06/ 


ar also Volume 2, PB84-223049. 

This volume of the report gives emission results from field 
tests of a crude-oil process heater burning a combination of oil and 
refinery gas. The heater had been modified by adding a system for 
injecting secondary air to reduce NOx emissions. One test was con- 
ducted with the staged air system (low NOx), and the other, with- 
out (baseline). Tests included continuous monitoring of flue gas 
emissions and source assessment sampling system (SASS) pee 
of the flue gas with subsequent laboratory analysis of the samples 
utilizing gas chromatography (GC), infrared spectrometry (IR), gas 
chromatography/mass spectroscopy (GC/MS), and low resolution 
mass spectrometry (SSMS) for trace metals. LRMS analysis sug- 
gested the presence of eight compound categories in the organic 
emissions during the baseline test and four in the low-NOx test. 


(PB—84-223049) Environmental assessment of a 
adits Saalee. Witten, saa ahi ae oe cna 
Volume 2. Data supplement. Final report June 1981-Novem- 
ber 1983. DeRosier, R.; DaRos, B. (Acurex Corp., Moun- 
tain View, CA (USA)). Jul 1984. 263p. (TR—82-94/EE/ 
DS). NTIS, PC A12/MF AO1. 
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See also PB84-223031. Portions of this document are not 
fully legible. 

This volume of the report is a compendium of detailed emis- 
sion and test data from field tests of a crude-oil process heater and 
laboratory analyses of collected samples. The process heater, burn- 
ing a combination of oil and refinery gas, was tested in two operat- 
ing modes: baseline (normal operation) and with staged combustion 
air for NOx reduction. The test data include preliminary equipment 
calibration, detailed heater operation, and complete flue gas emis- 
sion measurement results. Organic compound category information 
was obtained using infrared spectrometry (IR) with specific quanti- 
tation of the semi-volatile organic priority pollutants using gas 
chromatography with mass spectrometry (GC/MC). Fractions 
were determined using liquid chromatography separation of organic 
extracts with total organic and IR and low resolution mass spec- 
trometry (LRMS). Trace elements were determined by spark 
source mass spectrometry (SSMS) and atomic absorption spectrom- 
etry (AAS). Biological assays of organic sample extracts were also 
performed. 


03 NATURAL GAS 


REFER ALSO TO CITATION(S) 0300001842, 4120 
0301 Reserves 


REFER ALSO TO CITATION(S) 0301001843 
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1888 (DOE/BC/10216—14) Relationship of pore struc- 
ture to fluid behavior in low permeability gas sands. First 
annual report. Morrow, N.R. (New Mexico Inst. of Mining 
and Technology, Socorro (USA). New Mexico Petroleum 
Recovery Research Center). Oct 1983. Contract AS19- 
80BC10216. 8ip. NTIS, PC A05/MF A0l1; 1; GPO Dep. 
File Number DE85000473. 

This report presents progress for the second year of a three- 
year project concerned with the pore structure of low permeability 
gas sands. The objective of the project is to carry out advanced 
core analyses on tight sandstones and in particular explain: (1) what 
structural features cause their permeabilities to often show marked 
sensitivity to overburden pressure; (2) the superimposed effects of 
water saturation on gas permeabilities. Contents of this report in- 
cludes the following sections: (1) multi-core study; (2) difference in 
permeability between liquids and gases; (3) effect of temperature 
and overburden pressure on gas permeability; (4) flow in cracks as 
related to low permeability gas sands; (5) mathematical modelling; 
(6) relative permeability; and (7) multiwell, special core analyses. 11 
references, 31 figures, 27 tables. 


1889 (PB—84-222793) Subsidence monitoring at two 
geopressured wells in Louisiana. Annual report November 
1980-November 1981. Statton, C.T. (Woodward-Clyde Con- 
sultants, Wayne, NJ (USA)). 2 Apr 1982. 76p. NTIS, PC 
A05/MF AO1. 

A ground deformation monitoring array was installed at the 
Sweet Lake geopressured methane well site. The monitoring net- 
work consisting of closely spaced first order level marks, relevelled 
monthly, and tiltmeters of varying sensitivities (with both) continu- 
ous and periodic readout schedules. The network is operated in 
conjunction with a microseismic monitoring array of eight seismo- 
meters located about the well site. The combined network system 
has been operating since May 1981, and has provided data regard- 
ing both regional ground deformation and microseismic activity. To 
date, no correlation has been established between ground deforma- 
tion (neither elevation fluctuation or tilt) or microseismic activity 
detected within the well site area. 
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(PB—84-239094) Gas hydrates in deep 
ments. Final report 1 April 1981-30 October 1983. Brooks, 
J.M.; Kennicutt, M.C. II; Jeffrey, A.W.A. (Texas A and M 
Univ., College Station (USA). Dept. of Oceanography). Oct 
1983. '100p. NTIS, PC A05/MF AO1. 

See also PB83-109892. 

The purpose of this research was to elucidate the composi- 
tion, state, and origin of gas in marine sediments, with particular 
emphasis on gas hydrates. Gas hydrates are ice-like chlathrate 
structures in which gases are occluded within a crystalline lattice 
under appropriate conditions of high pressure and low temperature. 
Gas and core samples from Deep Sea Drilling Project/International 
Phase of Ocean Drilling (DSDP/IPOD) Site 533 on the Blake 
Outer Ridge in the Northwest Atlantic and Sites 565-570 in the 
Middle America Trench of the Pacific were obtained for molecular 
and isotopic analyses. On Leg 76 gas samples were collected from 
the first successful deployment of a pressure core barrel (PCB) in a 
hydrate region. The sampling confirmed the presence of gas hy- 
drates. Geochemical evidence for gas hydrates in sediments of the 
Blake Outer Ridge includes (1) high concentrations of methane, (2) 
a sediment sample with thin, mat-like layers of white crystals that 
released a volume of gas twenty times greater than its volume of 
pore fluid, (3) a molecular distribution of hydrocarbon gases that 
excluded hydrocarbons larger than isobutane, (4) results from pres- 
sure-core barrel experiments, and (5) pore fluid chemistry. The gas 
was biogenic. In contrast to the finely dispersed hydrates in the At- 
lantic bottom sediments, gas hydrates were recovered at three sites 
during Leg 84 in Pacific sediments with massive hydrates being re- 
covered in a 3 meter section at Site 570. Again, hydrate methane 
appeared to be biogenic. 


1891 (UCRL—91627) Eastern gas shale (EGS) research. 
Heuze, F.E. (Lawrence Livermore National Lab., CA 
(USA)). Apr 1984. Contract W-7405-ENG-48. 69p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE85001205. 

Visual aids are presented describing eastern gas shale (EGS) 
research programs at the Lawrence Livermore National Laborato- 
ry. These cover (1) borehole seismic reflection tool; (2) mechanical 
and sonic properties of Devonian shales; (3) use of sonic technique 
to estimate in-situ stresses; (4) modeling of well stimulation by tai- 
lored-pulse loading; and (5) interactions between induced and natu- 
ral fractures EGS plans for the future are also briefly outlined. 


0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 0303001857, 2194 
0305 Health And Safety 

REFER ALSO TO CITATION(S) 0305001908 


1892 eae pst Fire hazards and counter measures 
for the protection of pressurized li gas storage 
on industrial sites. Blything, K.W. Safety and Re- 
liability Directorate, Culcheth). Jul 1983. 43p. UKAEA, 
Wigshaw Lane, Culcheth, Warrington, England WA3 4NE. 
File Number TI85900206. 

This report reviews the safety aspects of pressurized LPG 
storage on industrial sites where stored capacities range from 50 to 
300 Te. The possible effects of fire are assessed with the counter 
measures to protect the storage vessel integrity. Fixed water sprays 
providing emergency cooling is a principal counter measure and a 
well engineered system is specified, also the system reliability is 
quantified. A survey of existing plants is reported with comments 
on the performance of existing fixed water spray systems. 30 refer- 
ences, 15 figures, 2 tables. 


1893 (SRD-R—292) Fire/explosion probabilities on 
liquid gas ships. Blything, K.W.; Edmondson, J.N. 
(UKAEA Safety and Reliability Directorate, Culcheth). 
Mar 1984. 25p. UKAEA, Wigshaw Lane, Culcheth, War- 
rington, England WA3 4NE. File Number T185900205. 

This study sponsored by the Health and Safety Executive 
(HSE) examines "biatortoal accident data concerning fire/explosion 
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incidents that have occurred on carriers used for the transport of 
liquid gases. Two categories of carrier are considered - those in- 
volved in the transport of LNG and those carrying LPG and other 
cargoes. For LPG carriers, incidents on carriers > 5000 m* were 
examined over the period 1971 to 1981; and on carriers < 5000 m*® 
over the period 1977 to 1981. For LNG carriers, incidents for all 
carrier sizes were examined over the period 1971 to 1981. The 
annual fire/explosion incident rate for LPG carriers > 5000 m* ca- 
pacity was found to show a gradually decreasing trend while the 
rate for LPG carriers < 5000 m®* was relatively constant over the 
observation period of 1977 to 1981. The effect of LPG carrier size 
on fire/explosion rate was evaluated and the smaller carriers were 
found to compare favorably with large carriers, their average inci- 
dent rate generally being lower over the same period, also LPG 
carriers in the size range 60,000 to 99,999 m* were found to have a 
good record. The incident rate for LPG carriers when analyzed by 
carrier age showed an initially higher incident rate followed by a 
decline and then a steadily rising incident rate as the carriers aged 
further. The effect was more marked for carriers > 5000 m®* than 
for those < 5000 m° and the upturn in rate also occurred earlier 
for the group. The effect of flag on incident rate for LPG carriers 
is also discussed. The average fire/explosion rate for LNG carriers 
was only 53% of that for LPG carriers. However, the data base for 
LNG carriers was so small (only four incidents) that it was not pos- 
sible to draw any firm conclusions. 7 references, 6 figures, 11 
tables. 


0306 Marketing And Economics 


Fo igo ~~ TO CITATION(S) 0306001863, 1864, 1865, 1866, 1869, 1870, 


1894 (DOE/EIA—0130(82/01)) Energy data _ report: 
natural gas monthly report, January 1982, Hinton, D.M. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). 3 May 1982. 2p. NTIS, PC 
A02/MF AOl; 1 - GPO; GPO Dep. File Number 
DE85002280. 

This report provides information on the marketed produc- 
tion of natural gas and on imports and exports of natural gas. Data 
are tabulated for the current month, preceding month, previous 
year, and year to date. Individual totals are presented for the fol- 
lowing states: Alabama, Alaska, Arkansas, California, Colorado, 
Florida, Kansas, Louisiana, Michigan, Mississippi, Montana, New 
Mexico, North Dakota, Oklahoma, Texas, Utah, West Virginia, and 
Wyoming. 


1895 (DOE/EIA—0130(82/02)) Energy data report: 
natural gas monthly report, February 1982. Hinton, D.M. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). 2 Jun 1982. 2p. NTIS, PC 
A02/MF AOl; 1 - GPO; GPO Dep. File Number 
DE85002281. 

This report provides information on the marketed produc- 
tion of natural gas and on imports and exports of natural gas. Data 
are tabulated for the current month, preceding month, previous 
year, and year to date. Individual totals are presented for the fol- 
lowing states: Alabama, Alaska, Arkansas, California, Colorado, 
Florida, Kansas, Louisiana, Michigan, Mississippi, Montana, New 
Mexico, North Dakota, Oklahoma, Texas, Utah, West Virginia, and 
Wyoming. 


1896 (DOE/EIA—0130(82/03)) Energy data _ report: 
natural gas monthly report, March 1982. Hinton, D.M. 
(USDOE Energy Information Administration, Washington, 
. Office of Oil and Gas). 28 Jun 1982. 2p. NTIS, PC 

1 - GPO; GPO Dep. File Number 


This report provides information on the marketed produc- 
tion of natural gas and on imports and exports of natural gas. Data 
are tabulated for the current month, preceding month, previous 
year, and year to date. Individual totals are presented for the fol- 
lowing states: Alabama, Alaska, Arkansas, California, Colorado, 
Florida, Kansas, Louisiana, Michigan, Mississippi, Montana, New 
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Mexico, North Dakota, Oklahoma, Texas, Utah, West Virginia, and 
Wyoming. 


1897 (DOE/EIA—0130(82/04)) Energy data report: 
natural gas monthly report, April 1982. Hinton, D.M. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). 2 Aug 1982. 2p. NTIS, PC 
A02/MF AOl; 1 - GPO; GPO Dep. File Number 
DE85002283. 

This report provides information on the marketed produc- 
tion of natural gas and on imports and exports of natural gas. Data 
are tabulated for the current month, preceding month, previous 
year, and year to date. Individual totals are presented for the fol- 
lowing states: Alabama, Alaska, Arkansas, California, Colorado, 
Florida, Kansas, Louisiana, Michigan, Mississippi, Montana, New 
Mexico, North Dakota, Oklahoma, Texas, Utah, West Virginia, and 
Wyoming. 


1898 (DOE/EIA—0130(82/05)) Energy data report: 
natural gas monthly report, May 1982. Hinton, D.M. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). 31 Aug 1982. 2p. NTIS, PC 
A02/MF AOl; 1 - GPO; . File Number 
DE85002284. 

This report provides information on the marketed produc- 
tion of natural gas and on imports and exports or natural gas. Data 
are tabulated for the current month, preceding month, previous 
year, and year to date. Individual totals are presented for the fol- 
lowing states: Alabama, Alaska, Arkansas, California, Colorado, 
Florida, Kansas, Louisiana, Michigan, Mississippi, Montana, New 
Mexico, North Dakota, Oklahoma, Texas, Utah, West Virginia, and 
Wyoming. 


1899 (NP—5900388) Understanding natural gas price 
decontrol. (Congressional Budget Office, Washington, DC 
(USA)). Apr 1983. 66p. NTIS, PC A04/MF A0O1 - GPO*. 
File Number DE85900388. 

In 1978, the Congress passed the Natural Gas Policy Act 
(NGPA), which allowed gradual increases in the price of natural 
gas at the wellhead. The legislation sought to raise the price of 
most gas to the equivalent of the act's projected price of oil by 
1985, at which time much of the nation’s gas would be decon- 
trolled. But the price of oil has risen well beyond the projections 
embodied in the NGPA, and the legislation contained no provision 
for correcting its gas price trends. Furthermore, contract provisions 
peculiar to the gas industry have led to further inflexibility in the 
gas market. Any policy involving gas pricing may redistribute, 
whether intentionally or not, tens of billions of dollars. The poten- 
tial significance of any such policy change has led to a range of 
analyses that often reach conflicting conclusions and recommenda- 
tions. Much of the difference among these studies lies in the choice 
of a perspective for analyzing the effects of gas pricing policy, the 
choice of assumptions concerning the features of the gas market, or 
the assumed response of the economy to higher gas prices. In order 
to assist the Congress in comparing these analytic viewpoints, this 
paper attempts to organize these various perspectives, assumptions, 
and features into a single unifed framework against which compet- 
ing analyses can be measured. Its aim is to raise the questions that 
any analysis of gas decontrol must address in order to be credible. 
This framework considers the effects of natural gas wellhead pric- 
ing policy changes as they occur in three different but simultaneous 
contexts: the economic adjustments in the natural gas markets; the 
effects on the entire economy as households and firms adjust to 
higher natural gas prices; and the effects on the distribution of 
income among individuals, regions and economic sectors. 1 figure, 
4 tables. 


0307 Waste Management 


REFER ALSO TO CITATION(S) 0307003301 
0308 Environmental Effects 

REFER ALSO TO CITATION(S) 0308002992, 3297 
0309 Artificial Stimulation 

REFER ALSO TO CITATION(S) 0309001856, 1891 


1900 (DOE/MC/20338—T1) Development of a general- 
ized hydraulic fracture model. Annual report, November 1, 
1983-October 31, 1984. Advani, S.H.; Lee, J.K. (Ohio State 
Univ., Columbus (USA). t. of Engineering Mechanics). 
Oct 1984. Contract AC21-83MC20338. 103p. NTIS, PC 
A06/MF AO0O1; 1; GPO Dep. File Number DE85003122. 

The reported investigations furnish an integrated framework 
for hydraulic fracture model development. The finite element code 
for the determination of formation principal stresses provides a ca- 
pability for in situ stress evaluation based on measured field data. 
The exact solutions for specialized cases associated with hydraulic 
fracturing are invaluable in terms of code validation, parametric 
sensitivity studies, and assumption verification. The advanced hy- 
draulic fracture simulations using the finite element approach, yield 
reasonable comparisons with available results on fracture length, 
height and width for vertically symmetric and unsymmetric tec- 
tonic stress distributions. Consolidation of these studies in Section 
3.3 to multi-layered formations, using the methodology and results 
in Section 3.4 and Appendix D, is a logical step in the model devel- 
opment. In addition, the integration of joint/interface bi-material 
properties and reservoir natural fracture systems in the developed 
code provides a formidable challenge. Finally, the interfacing of the 
developed hydraulic fracture model to a suitable reservoir produc- 
tion model by coupling of nodal points will yield a comprehensive 
simulation for potential commercial applications. 17 references, 11 
figures, 2 tables. 


1901 (PB—84-239086) Determination of mineback field 

site availability. Final report 6 December 1982-5 gh 1985. 
Shrinak, V.M.; Hoffmann, R.L.; Monk, T.E. (BDM a 
McLean, VA (USA)). Jul 1984. 32p. (R—84-0357-TR). 
NTIS, PC A03/MF AO1. 

This report contains a summary of work done to establish 
the availability of feasible sites for a mineback effort. This work in- 
cluded selecting possible objectives for a mineback and experiments 
to perform in the mineback to satisfy the objectives. A conceptual 
design was drafted and criteria to satisfy the design and objectives 
determined. As part of the conceptual design a number of safety 
and technical issues were investigated. None indicated the project 
was not feasible. A summary of current High Energy Gas Fractur- 
ing (HEGF) is included. Simulations indicate that HEGF produc- 
tion is dependent on fracture wing length and permeability anisot- 
ropy. High permeability anistropy favors HEGF use. A preview 
copy of the Eastern Devonian Gas Shales Technology Review was 
edited and printed. Future editions of the Technology Review will 
provide technology transfer on Devonian shale technology and 
production to a broad spectrum of the Devonian shales industries. 


1902 Systems approach to large scale exploratory drill- 
ing ventures. Overbey, W.K. Jr.; Rieke, H.H. IZI; Rightmire, 
C.T.; Skillern, C.R. Transactions of the SPWLA Annual Log- 
ging Symposium: 1: vp(1979). (CONF- -790605—). 

rom 20. annual logging symposium; Tulsa, OK, USA (3 
Jun Py 


Proper planning of any large-scale drilling venture is the key 
to efficient and economic achievement of operational objectives. 
Examples of such ventures are the Eastern Gas Shales Project 
(EGSP) and the methane recovery from the coalbeds project 
(MRCP), joint DOE/industry cost-sharing projects whose goals are 
enhanced recovery of natural gas from nonconventional sources. 
The coring and logging elements of the EGSP venture are repre- 





sented by a plan developed by TRW under contract to DOE. A 
systems approach was employed to identify the EGSP and MRCP 
coring and logging objectives and to define the elements of config- 
uration, data, and logistics management, whereby the stated objec- 
tives would be achieved. The resultant coring and logging plan 
contains a work breakdown structure which generically details the 
po reduction of the various operations. It contains events se- 

uence diagrams which are used to delineate and schedule the spe- 
cific ta tasks which will implement the planned objectives in the plan- 


ning. 
0310 Legislation And Regulation 


1903 (PB—84-227735) Agricultural implications of natu- 
ral gas deregulation. Agricultural economic report. LeBlanc, 
M.; Lutton, T.; Prato, T.; Reisner, G. (Economic Research 
Service, Washington, DC (USA). Natural Resource Eco- 
nomics Div.). Jul 1984. 25p. NTIS, PC A02/MF AOl1. 

This report examines the agricultural implications of three 
policy options for Federal deregulation of natural gas prices for the 
period 1983-90: a phased-in price decontrol (a modification of the 
Natural Gas Policy Act of 1978 (NGPA)); 2-year freeze on gas 
prices; and accelerated decontrol of wellhead gas prices. Differ- 
ences among the three policies in crop and livestock production, 
variable costs of production, prices received by farmers, and net 
farm income are minor. Because gas prices under the modified 
NGPA and price freeze policies are lower, net farm income and 
Government payments would be higher than under accelerated de- 
control. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 0320001893 


1904 (GRI—81-0101) Development of improved plastic 
materials and for fuel gas distribution. Cas- 


piping and systems ft 
sady, M.J.; Derringer, G.C.; Epstein, M.M.; Hassell, J.A.; 
Lustiger, A.; Markham, R.L.; Maxey, W.A.; Sampath, S.G.; 


Uralil, F.S.; Wambaugh, J.O. (Battelle Columbus Labs., OH 
(USA)). Dec 1981. 218p. NTIS $19.00. 

Battelle's study of the mechanical behavior of plastic pipe 
has confirmed that the laboratory tests devised to simulate pipe fail- 
ure under field conditions are effective in predicting pipe behavior. 
Observations made by these tests provided data on rapid crack 
propagation at different temperatures, crystallite structure, stress- 
rupture modeling, and outdoor weathering. 


1905 (PB—82-180654) Effects of loads on the structural 
and fracture behavior of polyolefin gas piping. Uralil, F.; Lee, 
C.S.; Markham, R.L.; Epstein, M.M. (Battelle Columbus 
Labs., OH (USA)). Dec 1981. 158p. NTIS $15.00. 

In static- and fatigue-loading tests simulating the external 
mechanical loads on polyolefin socket- and butt-fusion joints, those 
materials known to perform poorly in the field failed the soonest. 
Moreover, a new short-term rotary-fatigue test for investigating 
brittle crack growth induced failures faster than the static tests. 
Measurements of specific fracture energy, stress intensification, and 
fracture toughness parameter indicated that polyolefin piping mate- 
rials exhibit widely varying resistances to crack initiation and prop- 
agation, and polyethylene’s crack resistance correlates with inde- 
pendent measurements of environmental stress-crack resistance. Op- 
tical and scanning-electron microscopy studies of fracture surfaces 
suggested that the morphological details are a function of test con- 
ditions such as crack speed, temperature, and other variables. A 
linear elastic finite-element analysis, which was used to study the 
distribution of stress and crack extension in a socket-joint configu- 
ration subjected to internal pressure, gave computer-predicted re- 
sults that agreed well with the laboratory-generated data. 


1906 (PB—83-161026) Evaluation of polybutylene as a 
gas piping material. Cassady, M.J.; Epstein, M.M.; Lustiger, 
A.; Markham, R.L.; Uralil, "BS. (Battelle Columbus Labs., 
OH (USA)). Sep 1980. 90p. (GRI—80-0009). NTIS $11. 50. 

The polybutylene pipe evaluated by Battelle exhibited a 
number of shortcomings that render it unsuitable for gas-distribu- 
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tion applications: 1) low-rate leaking (or weeping) through the pipe 
wall, 2) low resistance to brittle fracture, 3) poor chemical resist- 
ance to condensates containing aromatic hydrocarbons, and 4) sus- 
ceptibility to outdoor weathering. 


1907 (PB—83-161380) Development of improved plastic 
piping materials and systems for fuel gas distribution. Cas- 
sady, M.J.; Derringer, G.C.; Epstein, M.M.; Hassell, J.A.; 
Lustiger, A; Markham, RL; Maxey, W. A; Uralil, F. S; 
Wong, W.M. (Battelle Columbus Labs., OH "(USA)). Dec 
1980. 165p. (GRI—80-0041). NTIS $16.00. 

A program to develop criteria for predicting the long-term 
performance of plastic piping systems is described. 


1908 (PB—83-162073) Outdoor weathering of plastic 
pipe. Cassady, M.J.; Epstein, M.M.; Lustiger, A.; Markham, 
R.L. (Ba e Columbus Labs., OH (USA). Oct 1982. 95p. 
(GRI—81-0012). NTIS $11.50. 

Nonblack polyethylene and gold-pigmented polybutylene gas 
distribution piping, exposed to natural weathering for periods up to 
36 months, experienced considerable surface degradation as demon- 
strated by decreased molecular weight, discoloration, surface crack- 
ing, and formation of surface residues. This deterioration was re- 
flected in an eventual loss of product ductility shown by lowered 
compressed-ring environmental stress-crack resistance (ESCR) and 
reduced fatigue and stress-rupture strength. It is recommended that 
1) gas utilities use ESCR measurements to monitor the lines’ stor- 
age quality, 2) the appropriate committees and standards groups re- 
examine gas industry practices for storage and testing, and 30 re- 
searchers develop polyolefin gas pipe with improved storage life. 


0330 Properties 
REFER ALSO TO CITATION(S) 0330001890 


1909 Reta penne eo In-situ hydrate thermal 
measurements project status. (Colorado School of Mines, 
Golden (USA). Dept. of Chemical and Petroleum Refining 
Engineering). 10 Nov 1984. Contract AC21-83MC20693. 1. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85002698. 

One objective of this project is to measure the heat capacity 
and heat of dissociation of samples of in-situ natural gas hydrates. 
These calorimetric measurements will be made using a Perkin- 
Elmer model DSC-2 differential scanning calorimeter. A second 
objective is to measure and model hydrate dissociation rates. These 
experimental measurements will be made with a Cahn 2000 record- 
ing electrobalance. Work on the project is proceeding on schedule. 
Over the last month we have concentrated on the following: (1) ex- 
tending the mathematical modelling to hydrates in porous media; 
(2) determining the heat flux incident on the electrobalance sam- 
ples; and (3) designing an apparatus to form methane hydrates in 
the laboratory. 1 reference, 2 figures. 


0340 Combustion 


REFER ALSO TO CITATION(S) 0340001886, 1887, 2040, 3101 


1910 (SVC—84-01) Use of natural gas for cutting, weld- 
ing etc. Literature survey. Vestergaard Soerensen, J.; Bolt 
Andersen, C.; Schmidt, J. (Svejsecentralen, Glostrup (Den- 
mark)). 1984. 30p. (In Danish). Svejsecentralen, Glostrup, 
Denmark. File Number T184752039. 

A bibliographic study of natural gas applications in welding, 
flame-cutting etc. is prepared in order to review the possibilities of 
successful gas use compared to the traditional acetylene and pro- 
pane, combustion, flame temperature, ignition velocity, flame effi- 
ciency and safety technology are described for fuel gasses. A 
number of foreign examples of industrial use of natural gas for 
welding is presented. Experimental activities in new welding tech- 
nology have to confirm the usefulness of natural gas in fabrication 
processes. 
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1911 Experimental study of flame propagation in semi- 
confined geometries with obstacles. Urtiew, P.A.; Brandeis, 
J.; Hogan, W.J. (Lawrence Livermore National Lab., CA). 
Combustion Science and Technology; 30: 105-119(Jan 1983). 
Flame propagation, with a combustible propane-air mixture 
in various semiconfined geometries with obstacles was studied. 
Comparing experimental results with those obtained using a two-di- 
mensional numerical simulation suggests that (1) the geometry of 
the partial confinement is of primary importance and (2) turbu- 
lence-producing obstacles can accelerate the flame front and, more 
importantly, can cause a faster burn-out of the combustible vapor. 


0350 Storage 


REFER ALSO TO CITATION(S) 0350001892 


04 OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 0400004120 
0401 Reserves And Exploration 


1912 Geochemistry of oil shales in Eastern Kentucky. 
Robl, T.L.; Bland, A.E.; Burron, L.S.; Koppenaal, D.W. 
(Institute for Mining and Minerals Research, University of 
Kentucky, Lexington, Kentucky). American Chemical Socie- 
ty, Division of Petroleum Chemistry, Preprints; 28: No. 1, 58- 
72(Feb 1983). (CONF-830303—). 

From 185. American Chemical Society national meeting; Se- 
attle, WA, USA (20 Mar 1983). 

The principal form of carbon present in the oil shale is as 
organic matter. Mineralbound carbon was found to be insignificant, 
with the exception of the Duffin zone, a localized dolomitic litholo- 
gy present near the base of the Huron. Carbon and hydrogen are 
strongly zoned stratigraphically, with highest levels present in the 
upper and lower portions of the oil shale section. The variability of 
the organic chemistry among the study cores is low in comparison. 
The Fischer Assay yields of the two economic units were similar, 
averaging 10.3 gal/ton for the Sunbury shale and 11.9 gal/ton for 
the Cleveland HGZ. The Fischer Assay data underestimates the 
maximum potential oil yield of these shales, however. The major 
element chemistry is found to be both stratigraphically and laterally 
consistent for the oil shales. Trace element concentrations are found 
to be highest in the Sunbury Shale, followed by the Cleveland and 
Huron members of the Ohio Shale. Trace element concentrations 
were found to be strongly stratigraphically zoned, but relatively 
consistent, among the cores. The major regional trends affecting 
mining, processing and by-product recovery (north to south and in- 
cluding Lewis and Fleming Counties) include: 1. the thinning and 
virtual disappearance of the stratigraphic intervals separating the 
Sunbury Shale and Cleveland HGZ; 2. the thinning of the Sunbury 
Shale; 3. an increase in carbon and hydrogen in the Sunbury Shale 
(concommitant with thinning); and 4. a decrease in trace element 
content for the total defined economic zone. Trace elements exhib- 
ited three types of association: those having an affinity for carbon 
(Cu, Cr, Ni, V), those having an affinity for sulfur (Co, Zn) and 
those having a silicate and/or carbonate affinity (Ba). Trace ele- 
ments, particularly those associated with the oil shale kerogen, may 
be incorporated into the oil product and present subsequent proc- 
essing problems. 


1913 Methodology for determining relative favorability 
for development of United States tar sand deposits. Aamodt, 
P.L.; Freiwald, J.G. American Association of Petroleum Ge- 
ologists, Bulletin; 65: No. 5, vp(May 1981). (CONF- 
8105250—). 

From Annual AAPG-SEPM-EMD-DPA convention; San 
Francisco, CA, USA (31 May 1981). 

As part of the Department of Energy’s overall program to 
stimulate petroleum production from unconventional sources, the 
Los Alamos Scientific Laboratory is developing a methodology to 
compare and rank the US tar sand deposits on the basis of favorabi- 
lity for production. Major categories were first defined and includ- 
ed resource characteristics, technologic parameters, extraction 


04 OIL SHALES AND TAR SANDS 
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process costs, environmental impacts, and institutional constraints. 
Under each of these major headings are the factors identified as 
bearing on favorability for production. These factors are assessed 
by their interrelations and relative importance, and are prioritized 
by individual and combined impact. This ranking methodology is 
being verified by analyzing 8 reasonably well characterized tar sand 
deposits, selected on the basis of available information and diversity 
of both location and character. Ultimately, it will be expanded to 
include all US tar sand deposits that may have commercial poten- 
tial. 


0402 Site Geology And Hydrology 


REFER ALSO TO CITATION(S) 0402001921 


1914 (DOE/RA/32012—T2-Vol.4) NOSR 1 hydrology 
data book. Naval Oil Shales Reserves management support 
and systems engineering project. Volume 4. (TRW Energy 
Engineering Div., McLean, VA (USA)). Apr 1982. Con- 
tract AC0O1-78RA32012. 303p. NTIS, PC A1l4/MF AOI; 
GPO Dep. File Number DE84006961. 

Water quality data on NOSR 1 are available for surface 
water, springs, and groundwater. Surface water samples have been 
obtained and analyzed by the USGS at the surface water gages 
since Water Year 1977. The surface water quality analyses con- 
tained in this section have been compiled and published in Water 
Resources Data for Colorado, Volume 2, Water Years 1977, 1978, 
1979, and 1980. Springs have been sampled for water quality analy- 
sis by both DOE/TRW and the USGS. DOE/TRW has sampled 
12 springs. Nine of these springs were sampled once. The other 
three springs were sampled in September 1980, March 1981, and 
July 1981. These multiple samples from individual springs were 
analyzed to determine if spring water quality varied at different 
times of the year. The USGS has sampled eight springs on NOSR 1 
as part of a regional study of the drainages of the Roan Creek and 
the Parachute Creek. Groundwater has been sampled on NOSR 1, 
beginning during the 1977 resource evaluation drilling program. 
During the 1977 drilling program, the USGS sampled the ground- 
water during drilling using air circulation. In 1978, three additional 
core holes were drilled - primarily for resource evaluation purposes 
(core holes 18, 19, and 24). Groundwater samples were obtained 
during limited pump testing on core holes 18 and 24. Beginning in 
the summer of 1980 and continuing in the summer of 1981, DOE/ 
TRW obtained groundwater samples from individual water-bearing 
zones during pump testing of most core holes. In addition, in Feb- 
ruary 1981, DOE/TRW obtained one bailed open-hole sample from 
each core hole for water quality analysis. The location of all core 
holes used to obtain groundwater samples are described. 4 figures, 
tables. 


1915 (DOE/RA/32012—T13) Interim hydrology report 
for NOSR 1. Naval Oil Shale Reserves management support 
and systems engineering project. (TRW Energy Systems 
Planning Div., McLean, VA (USA)). Sep 1980. Contract 
ACO01-78RA32012. 163p. NTIS, PC A08/MF A01; GPO 
Dep. File Number DE84006904. 

In 1977, seven coreholes were drilled on Naval Oil Shale 
Reserve No. 1 (NOSR 1) in Garfield County, Colorado, to gather 
information on the groundwater resource, oil shale resource, and 
stratigraphy. Three additional coreholes were drilled on NOSR 1 in 
1978. Limited aquifer testing was performed in both 1977 and 1978. 
Toward the end of 1979 and early in 1980, all geologic and hydro- 
logic data available for NOSRs 1 and 3 were assembled and sub- 
jected to detailed evaluation. Planning for the summer 1980 field 
program on NOSRs 1 and 3 was based on this evaluation. The 
evaluation is now documented here, with data samples and those 
maps and charts necessary for understanding the water resources 
on NOSRs 1 and 3. A similar evaluation is scheduled for data gath- 
ered in the 1980 field program. Publication of a comprehensive data 
book is planned toward the end of FY 1981, along with a final 
report characterizing specifically the hydrology of NOSRs | and 3. 
Compiled for this report are data on surface water and precipitation 
gathered by the US Geological Survey (USGS) (under contract to 
DOE), groundwater information from the coreholes on NOSR 1, 
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and geological and groundwater data from various sources 
throughout the Piceance Basin. 139 references, 26 figures, 10 tables. 


0403 Drilling, Fracturing, And Mining 


ool (DOE/RA/32012—T11) Conceptual design of pro- 

duction systems — NOSR 1. Naval Oil Shale Reserves man- 
agement support and systems engineering project. (TRW 
Energy Engineering Div., McLean, VA (USA)). Oct 1980. 
Contract ACO01-78RA 32012. 100p. NTIS, PC A05/MF A0O1; 
GPO Dep. File Number DE84006941. 

The objective of this study is to screen out those technology 
options that are obviously unsuitable for NOSR 1 application, and 
to establish a framework for future production systems evaluations. 
This study has attempted to put all available data on a common 
basis, and derive those data that are unavailable. The results of this 
study have enabled us to perform the initial screening. The initial 
screening includes consideration of all technologies (mining, ore 
handling, retorting, upgrading, and transportation), synthesis of 
total production systems, and computation of capital costs. An as- 
sessment of six mining options has shown that room-and-pillar 
mining and vertical modified in situ (MIS) mining are the only op- 
tions feasible for NOSR 1. With room-and-pillar mining and surface 
retorting of 34 GPT shale, the recoverable reserves on NOSR 1 are 
sufficient to last 90 to 100 years at a production rate of 50,000 
BPD. At this same production rate, the recoverable reserves are 
sufficient for 20 to 30 years when MIS and MIS/surface retorting 
options are considered. There are approximately 17 options avail- 
able for retorting shale. These fall broadly into the categories of 
surface and in situ retorting, solvent processing, and bioleaching. 
Process options retained after initial screening include: Paraho, 
Lurgi-Ruhrgas, Union B, Tosco II, Superior Circular Grate, Oxy 
MIS, RISE, and MIS/surface retorting combustion. Preliminary 
analyses of water requirements have shown that the Paraho and 
Tosco processes consume the least water, whereas the Lurgi proc- 
ess consumes the most. Capital costs (or investment) for nine op- 
tions have been calculated for a nominal 50,000 BPD plant produc- 
ing both pipeline and refinery feedstock oil. The Lurgi process is 
shown to be the least expensive primarily because of the low in- 
vestment in the retorts. The modified in situ process has the highest 
investment. 20 figures, 19 tables. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 0404001834, 1916, 1916, 1922 


1917 Characterization of in-situ oil shale retorts prior to 

Turner, T.F.; Moore, D.F. (to Dept. of Energy). 

US Patent 4,460,218. 17 Jul 1984. Filed date 4 Jun 1982. vp. 
PAT-APPL-385206. 

Method and system for characterizing a vertical modified in- 
situ oil shale retort prior to ignition of the retort. The retort is 
formed by mining a void at the bottom of a proposed retort in an 
oil shale deposit. The deposit is then sequentially blasted into the 
void to form a plurality of layers of rubble. A plurality of units 
each including a tracer gas cannister are installed at the upper level 
of each rubble layer prior to blasting to form the next layer. Each 
of the units includes a receiver that is responsive to a coded elec- 
tromagnetic (EM) signal to release gas from the associated cannis- 
ter into the rubble. Coded EM signals are transmitted to the receiv- 
ers to selectively release gas from the cannisters. The released gas 
flows through the retort to an outlet line connected to the floor of 
the retort. The time of arrival of the gas at a detector unit in the 
outlet line relative to the time of release of gas from the cannisters 
is monitored. This information enables the retort to be character- 
ized prior to ignition. 


1918 Partitioning of As, Cd, Cu, Hg, Pb, and Zn during 
co. See Pee ee ba, "Univ. of Cali- 
fornia, Berkele ey Poulson, R.E.; McLau R.D 
Thomas, J.F. Oil Shale Symposium Proceedings; 223-237, 353. 
256(1977). (CONF-770419—). 
on From 10. oil shale symposium; Golden, CO, USA (21 Apr 
In a study concerning the control of potential environmental 
residuals, the effect of retorting variables on the partitioning of the 
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title elements was investigated by completing mass balances for 
four runs in both the U.S. Department of Energy, Laramie Energy 
Research Center 20 kg controlled-state, simulated, in-situ retort and 
Lawrence Livermore Laboratory's 125 kg simulated in-situ retort. 
Samples of raw oil shale, spent oil shale, shale oil, and retort water 
were analyzed. The data revealed sample contamination and inho- 
mogeneities and element partitioning due to retort operating condi- 
tions. Each trend is discussed for the six elements. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 0405001782, 1861, 1884, 1912 


1919 (PB—84-220854) Basic mechanism to achieve 
clean combustion of oil shale in fluidized beds. Chen, L.H.; 
Chen, H.; Wen, C.Y. (Huey Corp., Morgantown, WV 
(USA)). 31 Mar 1982. 117p. NTIS, PC A06/MF AO1. 

Results are presented of a study undertaken to analyze and 
assess fluidized bed oil shale combustion, particularly from an envi- 
ronmental standpoint. Oil shales are classified and characterized and 
their properties are described. Attention is focused on mineralogical 
composition, porosity, specific gravity, specific heat, calorific value, 
thermal conductivity, trace metal content, and sulfur and nitrogen 
content. The mechanisms and kinetics of oil shale retorting and 
combustion are discussed. The clean combustion of oil shale is ex- 
amined and fluidized bed oil shale combustion is explored. The sim- 
ulation of oil shale combustion in a fluidized bed, 6 inches in diame- 
ter, is described. The advantages of combustion in a fluidized bed 
are listed, including: (1) fluidized beds can be effectively used to 
burn oil shale to produce heat or steam at a high combustion fre- 
quency and (2) gaseous pollutants can be removed during combus- 
tion inside the bed. Disadvantages are noted, including: (1) the 
spent shale from a 10-ton steam/hour boiler is estimated to be 78 
tons per day at the fresh oil shale feed rate of 104 tons per day; and 
(2) the fluidized bed must be maintained at a relatively low temper- 
ature of 810C. 


1920 The effect of mineral species on oil shale char 
combustion. Cavalieri, R.P.; Thompson, W.J. (Department 
of Chemical Engineering, Washington State University, 
Pullman, Washington). American Chemical Society, Division 
of Petroleum Chemistry, Preprints; 28: No. 1, 236-241(Feb 
1983). (CONF-830303—). 

From 185. American Chemical Society national meeting; Se- 
attle, WA, USA (20 Mar 1983). 

In order to increase the energy efficiency of above-ground 
oil shale processes, the carbonaceous residue ("char") remaining on 
retorted oil shale ("spent” shale) will either be combusted or gasi- 
fied. Although there is no great difficulty in combusting the char, it 
is important that combustion be carried out in a controlled fashion. 
Failure to do so can result in high temperatures (>900°K) and the 
decomposition of mineral carbonates. These decomposition reac- 
tions are not only endothermic but some of the products have the 
potential to cause environmental disposal problems. Control of oil 
shale char combustion is more easily managed if there is a knowl- 
edge of how the rate of combustion depends on O2 concentration 
and temperature. This motivation led to an earlier study of the 
combustion kinetics of spent shale from the Parachute Creek 
Member in western Colorado. That study provided evidence that 
one or more of the mineral species present in the shale acted as an 
oxidation catalyst. Consequently it was decided to follow up on 
that investigation by examining the combustion activity of other oil 
shales; specifically those with differing elemental and/or mineral 
compositions. Six oil shale samples were selected for evaluation and 
comparison: one from the Parachute Creek Member (PCM), one 
from a deep core sample in the C-a tract (C-a), two from the saline 
zone in western Colorado (S-A and S-B), one from the Geokinetics 
site in eastern Utah (GEOK) and one sample of Antrim shale from 
Michigan (ANT). On the basis of the studies conducted here, it is 
readily apparent that the presence of minerals can drastically alter 
the reactivity of the residual char on spent oil shale. More detailed 
quantitative studies are necessary in order to be able to assess their 
importance under typical oil shale processing conditions and will be 
the subject of future manuscripts from this laboratory. 
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1921 Organometallic geochemistry. Isolation and identi- 
fication of organoarsenic and inorganic arsenic compounds 
from Green River formation oil shale. Fish, R.H.; Brinck- 
man, F.E. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California). American Chemical Society, 
Division of Petroleum Chemistry, Preprints; 28: No. 1, 177- 
180(Feb 1983). (CONF-830303—). 

From 185. American Chemical Society national meeting; Se- 
attle, WA, USA (20 Mar 1983). 

Transformations and bioaccumulation of trace metals and 
metalloids, especially arsenic, are well known to occur in modern 
microorganisms, including the bacteria molds, and marine plankton 
or algae. Such microflora demonstrate capacities for uptake of both 
inorganic forms of elements, and in some instances, are shown to 
involve biomethylation of inorganic substrates which result in cellu- 
lar incorporation of organometal(loid)s, e.g., methylarsonic acid or 
dimethylarsonic acid. Arsenic is known to bioaccumulate in higher 
marine organisms to a substantial degree where it resides in some 
shellfish tissues as arsenobetaine. Similar considerations for ancient 
metal(loid) uptake or transformations appear quite reasonable for 
primordial microflora, especially the algae which account for the 
present ubiquitous distribution of kerogen in shale rocks. In general, 
the fossil deposition record suggests that substantial metal(loid) ac- 
cumulation also occurred in higher plants which underwent diagen- 
esis to form modern petroleum and coal deposits. In many in- 
stances, various present-day species of plants are known to both se- 
lectively and extensively hyperaccumulate various metal(loid)s to 
such a degree that geochemical prospecting is feasible by correlat- 
ing metal concentration profiles with local flora. It is not unexpect- 
ed, therefore, to discern characteristic concentration patterns for 
trace elements in various fossil deposits - whether we regard these 
as essential or toxic to life and to expect gross differences in the 
profiles between the three main types: coal, kerogen, and petrole- 
um. Similarly expected, though far more subtle, we might antici- 
pate that element distributions for these three main fossil sources 
also depend upon specific sites, and reflect their terrestrial or 
marine origins, subsequent geochemical history, and maturation. 


1922 High-pressure pyrolysis of Colorado oil shale. 
Bunnham, A.K.; Singleton, M.F. (Lawrence Livermore Na- 
tional Lab., Livermore, CA). American Chemical Society, Di- 
vision of Petroleum Chemistry, Preprints; 28: No. 1, 114- 
122(Feb 1983). (CONF-830303—). 

From 185. American Chemical Society national meeting; Se- 
attle, WA, USA (20 Mar 1983). 

Rates of oil evolution and oil yields and compositions have 
been reported for heating rates from 1 to 100°C/hr and pressures 
up to 27 atm. Pyrolysis occurred in an autogenous atmosphere and 
generated products were allowed to escape the pyrolysis region 
continuously. It was found that both higher pressures and lower 
heating rates cause a decrease in oil yield, although the effects are 
not additive. The lowest oil yield was approximately 72 wt % or 79 
vol % of Fischer assay. Lower oil yield is generally accompanied 
by lower boiling-point distribution, nitrogen content and density 
and higher H/C ratios. The high-pressure/slow-heating rate oils are 
a clear amber color instead of the usual opaque brown. The authors 
demonstrated the effect of pyrolysis conditions on biological mark- 
ers and other diagnostic hydrocarbons. Finally, they showed that 
the rate of oil evolution is retarded by pressure and that existing 
kinetic expressions for oil evolution overestimate the rate at slow 
heating rates and high pressures. 


1923 An investigation of waxes isolated from heavy oils 
produced from northwest asphalt ridge tar sands. Branthaver, 
J.F.; Dorrence, S.M.; Heppner, R.A.; Ryan, M.J.; Thomas, 
K.P. (University of Wyoming Research Corporation, Uni- 
versity Station, Laramie, WY). Liquid Fuels Technology; 1: 
No. 2, 127-146(1983). 

During the late 1970's, the Laramie Energy Technology 
Center operated two in-situ combustion projects in the Northwest 
Asphalt Ridge tar sand deposit of Utah. Some of the heavy oiis 
produced were observed to have high pour points, which resulted 
in handling problems in cold weather. These heavy oils contain 
waxes, which were found to be n-alkane homologues ranging past 
carbon number 60. These alkanes seem to have been derived from 
what are probably Ozokerite veins, which are found in the tar sand 
deposit. Samples from these veins and waxes derived from pro- 
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duced heavy oils were studied using **C NMR, IR, and chemical 
ionization mass spectrometry. 


1924 An investigation of the structure of abelsonites 
from the Uinta Basin of Utah. Branthaver, J.F.; Baker, 
E.W.; Storm, C.B. (University of Wyoming Research Cor- 
poration, University Station, Laramie, . Organic Geo- 
chemistry; 4: No. 3/4, 121-134(1983). 

Abelsonite has been obtained from five widely separated 
cores in the Green River Formation of Utah. Each occurrence was 
in fractures or bedding plane partings of lean oil shales. High reso- 
lution mass spectra show that the abelsonite samples are vitually 
identical from core to core and consist largely of the nickel com- 
piex of a C-31 porphyrin DPEP type. 'H-NMR spectra of some of 
the samples have been recorded and are compared with spectra of 
several model nickel porphyrin complexes. From these spectra it is 
deduced that abelsonite is largely the nickel complex of a nor- 
DPEP. Abelsonite is believed to differ from nickel DPEP in having 
a methyl substituent in place of an ethyl substituent at either carbon 
3 or 8. Abelsonite is shown not to have a hydrogen substituent on 
any pyrrolic carbon. A chlorophyll origin of abelsonite is thus indi- 
cated. Abelsonite appears to have been introduced into the frac- 
tures and bedding planes of the rocks in which it is found subse- 
quent to their lithification, as porphyrins different from abelsonite 
were extracted from shales associated with abelsonite. 


1925 13C-NMR, LR. and fluorescence spectroscopic 
studies of the polymeric acids found in Black Trona Water 
from the Green River Basin. Branthaver, J.F.; Barden, R.E. 
(University of Wyoming Research Corporation, University 
Station, Laramie, WY). Organic Geochemistry; 4: No. 3/4, 
117-120(1983). 

A polymeric acid fraction has been isolated from Black 
Trona Water, a fossil water from the Green River Formation of 
Wyoming, by means of exhaustive dialysis. The polymeric acid is 
apparently of large molecular weight (>20,000) and constitutes 40- 
45% of the organic material in Black Trona Water from the DOE/ 
LETC Black Water 1-A well. The fraction was investigated by 
means of *C-NMR, and fluorescence spectroscopy. Most of the 
carbon content is aliphatic ( about63%), with some aliphatic chains 
greater than 4 carbons in length. A substantial aromatic fraction 
exists consisting of condensed structures having 4-6 rings. The 
chemical nature of the polymeric acid fraction is compared to that 
of kerogen from the same formation. 


1926 1-alkenes as potential indicators of sediment shale 
oil contamination. Riley, R.G.; Garland, T.R.; O’Malley, 
M.L.; Mann, D.C.; Wildung, R.E. (Pacific Northwest Lab., 
Richland, WA). Environmental Science and Technology; 16: 
No. 10, 709-713(Oct 1982). Contract AC06-76RL01830. 
Hydrocarbon fractions isolated for four shale oils, two petro- 
leum oils, and one solvent-refined coal liquid product were ana- 
lyzed by capillary gas chromatography/mass spectrometry for the 
presence of a homologous series of 1-alkenes. Of the liquid oil 
products examined, only the shale oils contained the 1-alkenes. 1- 
Alkenes were not detected in the hydrocarbon fractions of extracts 
from a raw oil shale or surface sediments collected in a drainage at 
locations above, adjacent to, and below the Department of Energy 
Anvil Points Oil Shale Facility, Rifle, CO. However, 1-alkenes 
were detected in retorted shale, sediment aggregates formed after 
oil transport downstream of the facility, and oil discharging from a 
shale pile. The absence of 1-alkenes in petroleum and a coal liquid 
product suggests that this class of compounds may be unique to 
shale oils, perhaps allowing their use as diagnostic indicators of 
sediments in contact with shale oils or their refined products. 


0406 Direct Uses And By-products 


1927 (DOE/LC/10946—1660) Laboratory evaluation of 
selected syncrude products and upgraded by-products as pave- 
ment recycling agents. Final report, Part II. Button, J.W. 
(Texas Transportation Inst., College Station (USA)). Au 
1984. Contract AS20-82LC10946. 101p. NTIS, PC A06/ME 
A01; GPO Dep. File Number DE84011998. 
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Based on the information presented in this report, the fol- 
lowing conclusions appear warranted: (1) Selected syncrude prod- 
ucts and upgraded by-products have the potential for use as recy- 
cling agents for asphalt pavements. The syncrude recycling agents 
exhibited about the same performance as selected commercially 
produced recycling agents. (2) When recycled mixtures were aged 
at temperatures of 33, 77, 140 and 250°F, the mixtures containing 
the syncrude recycling agents performed about the same as those 
containing the conventional recycling agents and produced accepta- 
ble mixtures from the standpoint of durability. (3) Syncrude recy- 
cling agents require about the same period of time to interact with 
the aged binder as the conventional recycling agents. A substantial 
portion of the softening action of a recycling agent should be com- 
plete after a hot recycled mixture has been mixed, transported, 
placed and compacted in the field. (4) Tensile properties at -12, 0 
and 33°F of the recycled mixtures containing the syncrude recy- 
cling agents are quite similar to tensile properties of virgin mixtures 
tested under similar conditions. (5) Fatigue performance of the mix- 
tures containing the syncrude recycling agents compared favorably 
with performance of other recycled mixtures containing commer- 
cially available recycling agents and conventional asphalt concrete 
paving mixtures. (6) Mixtures containing the syncrude recycling 
agents exhibited about the same range of creep compliance and per- 
manent deformation values as other recycled mixtures containing 
commercially available recycling agents and conventional asphalt 
concrete paving mixtures. 11 references, 25 figures, 3 tables. 


0407 Health And Safety 


1928 Toxic trace elements and oil shale production. 
Chappeul, W.R.; Runnells, D.D. Trace Substances in Envi- 
ronmental Health; 11: 77(1977). (CONF-770676—). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

An interdisciplinary, multiuniversity research program spon- 
sored by ERDA is investigating the potential for release of harmful 
amounts of trace elements into the environment by the extraction 
and processing of oil shale. Scientists from the University of Colo- 
rado, Colorado State University, and the Colorado School of Mines 
are studying the background levels of trace elements in natural ma- 
terials, the mass flow through oil shale retorts, the uptake of trace 
elements by plants, and the leachability of trace elements in retort- 
ed shales and disturbed soils. Because a 50,000 bpd plant will proc- 
ess about 73,000 tons/day of shale, the amount of trace elements 
flowing through the system can be prodigious. When this is scaled 
up to a proposed million barrels per day industry, the quantities are 
even more impressive. In one year, such an industry would be de- 
positing spent shale containing 16,000 tons of As, 800,000 tons of F, 
and 8,000 tons of Mo. The loss of even a small fraction of these 
elements could have a significant environmental impact. The group 
has focused on As, Mo, Se, F, and B because of the alkaline nature 
of the area and the processes involved. 


0408 Marketing And Economics 


1929 (DOE/RA/32012—T5) Lease parcel/priority study 
curtailed status final report. Naval Oil Shale Reserves man- 
agement support and systems engineering project. (TRW 
Energy Engineering Div., McLean, VA (USA)). Nov 1981. 
Contract ACO01-78RA32012. 189p. NTIS, PC A09/MF AOI; 
GPO Dep. File Number DE84006955. 

Subtask 1 to define guidelines/policies and evaluation criteria 
was completed essentially as planned. Under that subtask, a set of 
issues was developed, evaluated, and used to formulate relevant 
guidelines/policies and evaluation criteria with which to bound the 
overall task effort. Subtask 2, consisting of the development of can- 
didate parceling options, also was completed according to the origi- 
nal task plan. Parceling options were identified, offering a wide 
range of phasing possibilities with which to mitigate potential socio- 
economic impacts. In addition, potential environmental impacts 
could be controlled by limited leasing of available tracts. The Sub- 
task 3 analysis and evaluation of parceling options were not fully 
completed. Work on technical limitations and tradeoffs was partial- 
ly completed, as was the evaluation of socioeconomic impacts. The 
evaluation of environmental impacts and the cost/benefit analyses 


ERA-10/2/ 276 


were not yet initiated when the curtailment decision was an- 
nounced. Also, Subtasks 4 and 5, scheduled to begin after the cur- 
tailment decision, had not been started. Those efforts all were delet- 
ed in accordance with the curtailment directive. A detailed descrip- 
tion of the work performed under Subtasks 1 and 2 is given in Sec- 
tion 2, Guidelines, Policies, and Evaluation Criteria. The technical! 
accomplishments of work performed under Subtask 3 are discussed 
in Section 3, Technical Accomplishments. Finally, the prospects for 
NOSR 1 oil shale leasing - based on the results obtained - are pre- 
sented in Section 4, Outlook. 14 references, 28 figures, 32 tables. 


1930 (DOE/RA/32012—T19) NOSR 2 oil and gas leas- 
ing study. Naval Oil Shale Reserves management support and 
systems engineering pro; (TRW Energy Engineering 
Div., McLean, VA (USA)). Jan 1982. Contract ACOI- 
78RA32012. 74p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE84006945. 

This task involved the development and investigation of al- 
ternative provisions to be included in leases for NOSR 2 oil and gas 
tracts. Recognizing the special objectives and constraints in leasing 
NOSR properties, the terms of the leases must reflect the mission of 
the Naval Petroleum and Oil Shale Resource Office (NPOSR). In 
addition, the special provisions imposed by Indian Reservation 
lands and the Desolation Canyon area of the Green River on 
NOSR 2 must be considered. Two types of government controls 
over NOSR 2 lessees are investigated: production controls, and pre- 
emptive government purchase of the resource produced. For each 
form of control, the analysis considers the situations resulting from 
the discovery of producible oil or gas (or both) in the Reserve. The 
effects of the different controls on the lessees and other affected 
parties are described, followed by suggested mechanisms to miti- 
gate the effects of the controls and make the NOSR 2 land attrac- 
tive for leasing. Recommendations for the special terms to be in- 
cluded in NOSR 2 oil or gas leases are summarized. 


0409 Waste Research And Management 


1931 (DOE/ER/60121—2) Environmental chemistry of 
oil shale development. Interim technical progress report, Jan- 
uary 1-September 30, 1984, (Colorado Univ., Boulder 
(USA). Cooperative Inst. for Research in Environmental 
Sciences). 1984. Contract AC02-83ER60121. 61p. NTIS, PC 
A04/MF A0O1; 1; GPO Dep. File Number DE85001408. 

Progress is reported in the following areas: (1) thermal prop- 
erties of porous media; (2) release mechanisms of soluble pollutants; 
(3) determination of distribution coefficients appropriate for model- 
ing contaminant migration from energy residual wastes; (4) treat- 
ment and volatilization of organic compounds in aqueous energy re- 
siduals; and (5) microbial role in trace element releases from porous 
energy residuals. (ACR) 


1932 (DOE/RA/32012—T7) Spent shale disposal study 
for NOSR 1, Naval Oil Shale Reserves management support 
and systems engineering project. (TRW Energy Engineering 
Div., McLean, VA (USA)). Nov 1981. Contract ACO1- 
78RA32012. 49p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE84006953. 

The objective of this study was to develop a disposal system 
concept for up to four leases operating simultaneously on the 
NOSR 1 property. Each lease would have a plant operating at a 
shale oil production rate of 50,000 BPD. Additional objectives in- 
cluded the development of capital costs, operating costs, and the 
necessary environmental controls for spent shale disposal. The 
study considered only surface disposal of the spent shale, although 
disposal back into the mine could be an attractive alternative. The 
cycle of operation for spent shale disposal developed in this study is 
comprised of: conveyor belt delivery of the spent shale to an un- 
loading station near the disposal area; loading and hauling of the 
spent shale to the disposal site; compaction of spent shale; and 
maintenance of a drainage system for water to a catchment basin. 
Environmental concerns relating to air quality, water quality, and 
pile stability are addressed. Potential control measures emphasizing 
proper compaction, shaping of the pile, revegetation, and leachate/ 
runoff management are suggested. Environmental siting consider- 
ations including physical and chemical contexts of the surround- 
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ings, biological setting, and regulatory attitudes are addressed for 
each site. From an environmental standpoint, the NOSR 3 and Ben 
Good sites are the most favorable for disposal. Unfortunately, slope 
steepness and inaccessibility make disposal pile operation at the 
NOSR 3 site virtually impossible. Consequently, this site is not in- 
cluded in the proposed disposal system. Designs are based on a 
nonhazardous waste classification for the spent shale. Capital and 
operating costs for preparation, disposal system operation, and envi- 
ronmental controls total $1.20/ton of spent shale or about $1.31/bbl 
of shale oil produced. 4 references, 7 figures, 13 tables. 


1933 (LBL—18207) Steam stripping of oil shale 
wastewaters. LBL/SEEHRL steam stripper: design, oper- 
ation, and maintenance manual. Sakaji, R.H.; Persoff, P.; 
Daughton, C.G. (Lawrence Lora Me Lab., CA (USA); 

ornia Univ., Richmond (USA). Sanitary Engineering 
and Environmental Health Research Lab.). Aug 1984. Con- 
tract AC03-76SF00098. 146p. NTIS, PC A0O7/MF AOl1; 
GPO Dep. File Number DE85003058. 

Steam stripping is the most often proposed means of treating 
oil shale wastewaters for the removal of ammonia and carbon diox- 
ide. The removal of organic carbon generally is not an objective. 
This manual compares current steam stripper design theory with 
actual operating data reported in the literature and concludes that 
discrepancies exist between theory and actual practice. Although 
this manual is by no means a complete literature review on the 
more detailed subject of mass transfer, references are provided so 
that the reader can explore the subject material more closely. The 
primary intent of the manual is to give the operator a brief over- 
view of the chemical and physical principles underlying the steam 
stripping process. Sufficient information is provided so that the op- 
erator can understand how the LBL/SEEHRL experimental-scale 
steam stripper was designed to be operated. Start-up procedures are 
detailed, and modifications required to improve performance are 
presented. Included are notes outlining periodic maintenance proce- 
dures for mechanical parts, protocols for the reduction of data, 
notes on the methods of chemical analysis, and the calculations 
used for mass balances. 66 references, 16 figures, 21 tables. 


1934 (PB—84-208792) Characterization of contaminants 
in oil shale residuals and the potential for their management 
to meet environmental quality standards. Final report. 
Schmidt-Collerus, J.J. (Denver Research Inst., CO (USA)). 
1 Feb 1984. 145p. NTIS, PC A07/MF AO1. 

Some general aspects of various oil shale processes devel- 
oped for scale-up to commercial size modular units are described. 
The overall magnitude of an envisioned commercial shale oil oper- 
ation and the magnitude of resulting potentially polluting residues 
in particular solid residues from retorting oil shale and associated 
operations and wastewater from retort streams and other sources 
are considered. The potential problems ensuing from self-oxidation 
of stockpiles of oil shale and from residual carbonaceous retorted 
oil shale disposed above ground and/or from in situ retorting oper- 
ations are examined. Some methods for managing self-heating proc- 
esses are suggested. The most plausible method of avoiding poten- 
tial self-heating for retorted oil shale is to oxidize as much as possi- 
ble of the organic carbon present by utilizing a process that will 
produce low carbon or carbon-free retorted oil shale residues. In 
the case of unretorted oil shale, the dimensions and shapes of the 
stockpiles should be designed such that heat build-up is eliminated 
or kept to a minimum. 


1935 (PB—84-211143) Logan Wash field treatability 
studies of wastewaters from oil shale processes. 
Desai, B.O.; Day, D.R.; Ctvrtnicek, T.E. (Monsanto Re- 
search Corp., Dayton, OH (USA)). Jun 1984. 185p. NTIS, 
PC A09/MF AO1. 

Treatability studies were conducted on retort water and gas 
condensate wastewater from modified in-situ oil shale retorts to 
evaluate the effectiveness of selected treatment technologies for re- 
moving organic and inorganic contaminants. At retorts operated by 
Occidental Oil Shale, Inc., at Logan Wash, Colorado, treatability 
studies were conducted on retort water using filter coalescing, 
steam stripping, activated sludge treatment (both with and without 
powdered activated carbon addition), sand filtration, and granular 
activated carbon adsorption. Retort water had high concentrations 
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of ammonia-nitrogen, total Kjeldahl nitrogen, alkalinity, dissolved 
organics, phenols, sulfide, total dissolved solids, boron, potassium 
and sodium. Steam stripping removed ammonia-nitrogen, alkalinity, 
and sulfide from retort water and organics removal was low. Gas 
condensate wastewater had high concentrations of ammonia-nitro- 
gen, total Kjeldahl nitrogen, dissolved organics, alkalinity, phenols, 
sulfide, and pyridine compounds. The overall scheme for the gas 
condensate treatment removed ammonia-nitrogen, total Kjeldahl ni- 
trogen, alkalinity, sulfide, biochemical oxygen demand, dissolved 
organic carbon, chemical oxygen demand, and phenols. 


0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 0410001928, 1931, 1932 


1936 (DOE/RA/32012—T3) Preliminary analysis of 
pipeline corridor alternatives for Naval Oil Shale Reserve 1. 
(TRW Energy Engineering Div., McLean, VA (USA)). 20 
Jul 1981. Contract AC01-78RA32012. 146p. NTIS, PC 
A07/MF A01; GPO Dep. File Number DE84006950. 

The purpose of this study was to identify and rank potential 
corridors for pipeline transport of oil shale product from Naval Oil 
Shale Reserve 1 (NOSR 1) near Rifle, Colorado, to Casper, Wyo- 
ming. The oil shale product (classified as a refinery feedstock-grade 
oil shale) to be transported via insulated and underground pipeline 
will be transferred to the Northern Tier pipeline at Casper, Wyo- 
ming, and then pumped to any of several suitable Midwest refiner- 
ies for conversion to a refined slate of products. The scope of this 
preliminary study included the following steps: identification of po- 
tential pipeline corridors; development of environmental and engi- 
neering criteria with which to evaluate the corridors; development 
of an approach for comparing and ranking the corridors using the 
evaluation criteria; ranking of the alternative corridors; and prepa- 
ration of a rough estimate of pumping and cost requirements. 9 ref- 
erences, 5 figures, 10 tables. 


1937 (DOE/RA/32012—T14) Off-site Access Study for 
NOSR 1. Draft. (TRW Energy Systems Planning Div., 
McLean, VA (USA)). Sep 1980. Contract ACOI- 
78RA32012. 132p. NTIS, PC A07/MF A01; GPO Dep. File 
Number D 903. 

The Off-site Access Study addresses the routes available for 
access to NOSR 1, the use of a funicular railroad, potential staging 
areas, the need and availability of railroad spurs, utility corridors, 
new water supply, and construction methodologies (schedule, man- 
power, locations for modular construction facilities, etc.) for op- 
tional development of the Reserves. Information on schedules and 
manpower (both construction and operation) is an important input 
to the socioeconomic study, and the location of modular construc- 
tion facilities, railroads, staging areas, etc., identify potential demo- 
graphic regions of population. Public access to the NOSR property 
is presently limited to two unimproved roadways, (Cow Creek and 
JQS Trail); however, several private roads provide access to the 
site. The NOSR is open to public use for recreation and hunting. 
Commercially, the property is used for grazing of cattle and sheep. 
Surface uses of the NOSR site are managed by the Bureau of Land 
Management. To develop an oil shale-producing facility on the Re- 
serve, suitable access for a large work force must be constructed. 
This study of access roads includes definition of three methods of 
constructing a plant and identifies 10 potential routes suitable for 
the transportation requirements during construction and operation 
of the oil shale facilities. 50 figures, 1 table. 


1938 (PB—84-209659) Tar sands leachate study. Final 
report. Grosse, D.W.; McGowan, L. (Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Industrial Environ- 
mental Research Lab.). Jun 1984. 38p. (EPA—600/2-84- 
113). NTIS, PC A03/MF AO1. 

An inhouse research project was conducted by the EPA’s 
Industrial Environmental Research Laboratory (IERL) at the 
TandE Facility in Cincinnati, Ohio, to provide information con- 
cerning the potential for release of contaminants to groundwater 
from in-situ and above-ground processed tar sands. This study ex- 
amined the composition of the leachate that may be generated from 
raw tar sand cores and spent tar sand waste. In all, twelve different 
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water quality tests plus trace metal analyses were conducted on the 
leachate samples generated from the shake and extraction proce- 
dures. 


05 NUCLEAR FUELS 
0501 Reserves 


1939 (INIS-mf—9069, pp 111-112) Search for tin placer 

Callaghan, C.C. (Depart- 

gy Affairs, Pretoria (South 

Africa). Geological Survey). 1982. NTIS (US Sales Only), 

PC AO7/MF AOl. File Number T1I85780057. (CONF- 
8209246—Absts.). 

From 3. symposium of the Sedimentological Division of the 
Geological Society of South Africa; Johannesburg, South Africa 
(13 Sep 1982). 

A geologic survey was done on the tin placer deposits in the 
Waterberg group. Several of the minerals that occur frequently in 
placer cassiterite deposits are radioactive and monazite may contain 
up to 12% thorium. The pilot study over a mixed uranium/thorium 
anomaly showed a significant positive correlation between tin and 
thorium as well as giving tin values well above the norm for sedi- 
ments. Several shallow boreholes were sunk to complete the study. 


(INIS-mf—9069, pp 26-30) Sedimentology of the 
Teekloof formation to the east of Aberdeen (C.P.) with refer- 
ence to uranium mineralization. Simmonds, A.L.E. (Gold- 
fields of South Africa Ltd., Johannesburg. Geological Div.). 
1982. NTIS (US Sales Only), PC A0O7/MF AOI. File 
Number TI85780057. (CONF-8209246—Absts.). 

From 3. symposium of the Sedimentological Division of the 
Geological Society of South Africa; Johannesburg, South Africa 
(13 Sep 1982). 

An area to the immediate east of Aberdeen (C.P.), banded in 
the north by the Rooiberge and to the east by the Sundays River, 
has been sedimentologically studied. A notable feature of the sedi- 
ments investigated, is the presence of linear zones of increased 
sandstone. Some of the sediments also showed an exessive volume 
of argillaceous rocks. The sandstones cropping out in the Aberdeen 
District may be classified as lithic arkoses. Due to the manner in 
which the detrital grains appear to ‘float’ in calcite, an expansive 
growth mechanism is envisaged. This implies early crystallization 
of calcite, and emplacement of uranium. 


1941 (INIS-mf—9069, pp 21-25) Beaufort group urani- 
um mineralization - a model that may aid exploration. Stuart- 
Williams, V. (Johannesburg Consolidated Investment Co. 
Ltd., Randfontein (South Africa). Randfontein Exploration 
Unit). 1982. NTIS (US Sales Only), PC A07/MF AO0O1. File 
Number T1I85780057. (CONF-8209246—Absts.). 

From 3. symposium of the Sedimentological Division of the 
Geological Society of South Africa; Johannesburg, South Africa 
(13 Sep 1982). 

The ore bodies examined while working on the Pristerog- 
nathus Diictodon Assemblage Zone West of Beaufort West are of 
the URAVAN type (URA - uranium, VAN - vanadium). It was 
found that uranium mineralization in any one ore body was not 
strictly random and tends to be associated with a fairly consistent 
sandstone and siltstone geometry. Mineralization is only found 
where coalescence between the two sandstones has occurred and it 
disappears where the sandstones remain coalesced. At a point of 
coalescence the fluids from the upper and lower sandstone are 
mixed, the oxidizing fluid penetrating progressively deeper in the 
sandstone couplet until the entire couplet is oxidizing. This gener- 
ates a weakly dipping REDOX front. The REDOX front is not 
considered strong enough to have precipitated uranyl carbonate 
complexes in transport. 
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1942 (PB—84-228097) Separation of ore from cooke 
into high- and low-grade fractions. Guest, R.N.; Nyai, J. 
(Council for Mineral Technology, Randburg (South 
Africa)). Ce “wg 1984. 14p. (MINTEK-M—20D). S, PC 
E03/MF 

ae 5c ae of the ore by sizing alone was not very suc- 
cessful, and the recovery of uranium to the high-grade fraction did 
not exceed 73 per cent. The use of a combination of size and gravi- 
ty separation was attempted, and the tailing from the gravity circuit 
contained 33,9 per cent of the uranium at a grade of 60 g/t. The 
circuit recommended includes autogenous grinding to liberate part 
of the ore matrix containing the values into the fine fraction. This 
should be followed by heavy-medium separation for the recovery 
of the high-grade portion of the coarse fraction. The size at which 
this heavy-medium separation is carried out should be determined. 


0505 Enrichment 


1943 (UCRL—15626) Study in optical systems for laser 
isotope separation. Final report. Hayford, M.J.; Broome, 
B.G.; Manhart, P.K. (Optical Research Associates, Pasade- 
na, CA (USA)). 23 Apr 1984. Contract W-7405-ENG-48. 
10p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85001041. 

An overview is given of the following tasks related to laser 
isotope separation: Triton beam delivery optics, dye chain relay 
optics, CVL beam delivery, and optical delay line. 


1944 Valve for gas cen Hahs, C.A.; Burbage, 


C.H. (to Dept. of Energy). US Patent 4,442,861. 17 Apr 


1984. Filed date 17 Mar 1982. vp. 

PAT-APPL-358963. 

The invention is a pneumatically operated valve assembly 
for simultaneously (1) closing gas-transfer lines connected to a gas 
centrifuge or the like and (2) establishing a recycle path between 
two of the lines so closed. The valve assembly is especially de- 
signed to be compact, fast-acting, reliable, and comparatively inex- 
pensive. It provides large reductions in capital costs for gas-centri- 
fuge cascades. 


1945 The effect of vacuum core boundary conditions on 
separation in the gas centrifuge. Von Halle, E. (Oak Ridge 
Gaseous Diffusion Plant, Union Carbide Corporation, Nu- 
clear Division, Oak Ridge, Tennessee). Nuclear Technology; 
62: No. 3, 325-334(Sep 1983). 

A vacuum exists in the central region of the cylindrical rotor 
of a high-speed countercurrent gas centrifuge when operated with 
UFs for the enrichment of uranium. Since solutions of the Navier- 
Stokes equation are used to determine the isotopic distribution in 
the rotor, the location of the vacuum core boundary has a direct 
effect on the predicted separative work of the gas centrifuge. Be- 
cause criteria for terminating the continuum region based on the 
Knudsen number are somewhat arbitrary, an approximate model 
developed by Onsager, which yields an analytical solution, has been 
used to evaluate the location of the boundary of the vacuum core 
more correctly. The results show that the location of this “top of 
the atmosphere,” in density scale heights, changes with the periph- 
eral speed of the centrifuge. Using this location in the calculation of 
separation performance parameters of the gas centrifuge reduces, at 
the higher peripheral speeds, the contribution of axial diffusion to 
the effective stage length of a theoretical stage in the centrifuge. 
The correction due to imposing the top of the atmosphere limita- 
tion on axial diffusion becomes significant at high speeds and low 
countercurrent circulation rates. 
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0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 0507002268, 2954 


1946 (ANL/RERTR/TM—7) Differential thermal anal- 
ysis study of UsSi-Al and U;Si.-Al reactions. Domagala, 
R.F.; Wiencek, T.C.; Snelgrove, J.L.; Homa, M.I.; Heinrich, 
R.R. (Argonne National , IL (USA)). Oct 1984. Con- 
tract W-31-109-ENG-38. 28p. "NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85002647. 

As part of the Reduced Enrichment Research and Test Re- 
actor (RERTR) program, high density uranium compounds are 
being evaluated as possible replacements for the fuels currently in 
use. UsSi and UsSie powders dispersed in an Al matrix and roll 
bonded within 6061 Al alloy clad have performed well under irra- 
diation in the ORR. A consideration of the heats of reaction be- 
tween the silicides and the Al components of a reactor fuel plate 
has now been addressed. By following standard quantitative differ- 
ential thermal analysis (DTA) procedures, it has been demonstrated 
that neither silicide shows any measurable heat of reaction until the 
solidus temperature of 6061 (582°C) is exceeded. On heating, the 
exothermic reaction is quenched by the endothermic change of 
state as the Al species melt. All detectable events take place in the 
temperature regime from ~ 580 to ~ 660°C. The heats of reaction 
per gram of fuel ranged from 304 +- 18 J for samples with 32 vol. 
% UsSie in the fuel zone to 486 +- 54 J for samples containing 45 
vol. % UsSi in the fuel zone. 6 references, 11 figures, 7 tables. 


1947 (HEDL-SA—3091-Rev.1) Automated halide analy- 
sis of ceramic nuclear fuel by high temperature pyrohydroly- 
sis: ion chromatography. Strematt, R.W. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1984. Con- 
tract AC06-76FF02170. 7p. (CONF-8408119—1-Rev.1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85000295. 

From Rocky Mountain conference; Denver, CO, USA (5 
Aug 1984). 

The work is part of a program to develop a Secure Auto- 
mated Fabrication (SAF) line, to make ceramic (Pu-U)O: nuclear 
fuel pellets for a LMFBR. The role of analytical chemistry in this 
support project is to develop rapid, automated analytical chemistry 
procedures to support production. Six procedures are being imple- 
mented: the determination of the Pu/U ratio, O/M ratio, C and S, 
Cl and F, moisture, and gas content. The F and Cl recoveries from 
spiked UO: powder and the pellet standards have been in the range 
of 90 to 100% (s = 3 to 11) for F and 80 to 90% (s = 4 to 10) for 
Cl for analysis runs of 8 to 10 samples. Concentration ranges tested 
were 4 to about 50 ppM F and 6 to about 50 ppM Cl. The preci- 
sion should improve under computer control. Low recovery but 
constant recovery may be a worthwhile price to quick turnaround 
analyses with minimal problems. 


1948 (KFK—3578, pp 97-118) Quantitative spectropho- 
tometrical Pu-determination as applied for assurance 
in MOX manufacture. Dams, W. Jul 1983. (In German). 
NTIS (US Sales Only), PC Al0/MF AOl. File Number 
1184752239. (PWA—34/83; CONF-8210297—). 

From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982). 

rs Alkem two processes are used for the manufacture of 
mixed oxide nuclear fuels. In one of the methods PuO2 and UO, are 
mechanically mixed and then further processed. In the second, the 
mixed oxides are chemically manufactured by the so-called "Co- 
faell-Process”. For both methods the Pusub(fiss) content is a major, 
and therefore sharply specified characteristic. 


1949 a Se ee eee 
tion of gel microspheres formed from aqueous dispersions. 
Ryon, A.D.; Haas, P.A.; Vavruska, J.S. (to Dept. of 
Energy). US Patent 4,459, 245. 10 Jul 1984. Filed date 19 
Jan 1982. vp. 

PAT-APPL-340624. 

The present invention is directed to a method and apparatus 
for making a population of dense, closely size-controlled micros- 
pheres by sol-gel procedures. These microspheres are characterized 
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by a significant percentage of them being within a predetermined, 
relatively narrow size range. Microsphere populations thus provid- 
ed are useful in vibratory-packed processes for nuclear fuels to be 
irradiated in LWR- and FBR-type nuclear reactors. 


Apparatus and method for classifying fuel pellets 
for nuclear reactor. Wilks, R.S.; Breakey, G.A.; ha 
R.P.; Sternheim, E.; Sturges, R.H. Jr.; Taleff, A. "(to 
of Ener ). US Patent 4,448,680. 15 May 1984. Filed = 
22 Jul 1980. vp 

PAT-APPL-171606. 

Control for the operation of a mechanical handling and 
gauging system for nuclear fuel pellets is claimed. The pellets are 
inspected for diameters, lengths, surface flaws and weights in suc- 
cessive stations. The control includes, a computer for commanding 
the operation of the system and its electronics and for storing and 
processing the complex data derived at the required high rate. In 
measuring the diameter, the computer enables the measurement of a 
calibration pellet, stores that calibration data and computes and 
stores diameter-correction factors and their addresses along a pellet. 
To each diameter measurement a correction factor is applied at the 
appropriate address. The computer commands verification that all 
critical parts of the system and control are set for inspection and 
that each pellet is positioned for inspection. During each cycle of 
inspection, the measurement operation proceeds normally irrespec- 
tive of whether or not a pellet is present in each station. If a pellet 
is not positioned in a station, a measurement is recorded, but the 
recorded measurement indicates maloperation. In measuring diame- 
ter and length a light pattern including successive shadows of slices 
transverse for diameter or longitudinal for length are projected on a 
photodiode array. The light pattern is scanned electronically by a 
train of pulses. The pulses are counted during the scan of the light- 
ed diodes. For evaluation of diameter the maximum diameter count 
and the number of slices for which the diameter exceeds a predeter- 
mined minimum is determined. For acceptance, the maximum must 
be less than a maximum level and the minimum must exceed a set 
number. For evaluation of length, the maximum length is deter- 
mined. For acceptance, the length must be within maximum and 
minimum limits. 


1951 Aqueous cutting fluid for machining fissionable 
materials. Duerksen, W.K.; Googin, J.M.; Napier, B. Jr. (to 
Dept. of Energy). US Patent 4,448,701. 15 May 1984. Filed 
date 28 Jan 1982. vp. 

PAT-APPL-343608. 

The present invention is directed to a cutting fluid for ma- 
chining fissionable material. The cutting fluid is formed of glycol, 
water and boron compound in an adequate concentration for effec- 
tive neutron attenuation so as to inhibit criticality incidents during 
machining. 


1952 b gee and U-Si-Al dispersion fuel alloy development 
for research and test reactors. Doma; R.F.; Thresh, 
H.R.; Wiencek, T.C. (Argonne National Laboratory, Mate- 
rials Science and Technolo logy Division, Argonne, IL). Nu- 
clear Technology; 62: No. 3, 353-360(Sep 1983). 
As part of the National Reduced Enrichment Research and 
Test Reactor Program, Argonne National Laboratory (ANL) is en- 
gaged in a fuel alloy development project. The reduction of the 
235U enrichment from above 90% to below 20% for such fuels 
would lessen the risk of diversion of the fuel for nonpeaceful uses. 
Fuel alloy powder prepared with low-enrichment uranium (<20% 
235) is dispersed in an aluminum matrix, and metallurgically roll 
bonded within a cladding of 6061 aluminum alloy. Miniplates with 
up to 55 vol% fuel alloy (up to 7.0 g total U/cm*) have been suc- 
cessfully fabricated. Fifty-five of these plates have been or are 
being irradiated in the Oak Ridge Research Reactor. Three fuel 
alloys have been used in the ANL miniplates: UsSi (U + 4 wt% 
Si), UsSie (U + 7.5 wt% Si), and “UsSiAl” (U + 3.5 wt% Si + 
1.5 wt% Al). All are candidates for permitting higher fuel loadings 
and thus lower enrichments of **U than would be possible with 
either UAl /SUB x/ or UsOs, the current fuels for plate-type ele- 
ments. A target loading of up to 7.0 g U/cm! in the fuel zone was 
selected. To date the fabrication and irradiation results with the sili- 
cide fuels have been encouraging, and as an adjunct to the develop- 
ment effort, ANL is engaged in the early stages of technology 
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transfer with commercial fabricators of fuel elements for research 
reactors. Continuing effort also involves the development of a tech- 
nology for full-sized plate fabrication and the irradiation of mini- 
plates to a burnup of about 90% *°*U depletion. 


0508 Spent Fuels Reprocessing 
REFER ALSO TO CITATION(S) 0508001948, 1986, 1988, 2011, 2843, 2956 


1953 (CEA-CONF—7200) Reprocessing on the whole 
fuel cycle operations. Megy, J. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Nov 1983. 
24p. (in Frond. (CONF-8311188—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84751887. 

From Meeting on fuel reprocessing; Paris, France (8 Nov 
1983). 

‘ Spent fuel reprocessing, in France, has become an industrial 
reality which takes an important place in several fields: surely es- 
sential in the fuel cycle from the energetic material economy and 
waste management point of view; priority in the CEA (Commissari- 
at a l'Energie Atomique) research and development programs; in 
the industry where it is an important activity sector with the real- 
izations in progress. 


1954 (KFK—3578) Determination methods for plutoni- 
um as applied in the field of reprocessing. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Wie- 
deraufarbeitung und Abfallbehandlung). Jul 1983. 206). J 
German). (PWA—34/83; CONF-8210297—). NTIS 

Sales Only), PC A10/F AO1. File Number DE84752239. 

From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982). 

The papers presented report on Pu-determination methods, 
which are routinely applied in process control, and also on new de- 
velopments which could supercede current methods either because 
they are more accurate or because they are simpler and faster. 


1955 Py bs pp 3-34) Non-destructive m 
methods for Pu-determination. Wuerz, H. Jul 1983. (In 
German). NTIS (US Sales Only), PC A10/MF AO1. File 
Number T1I84752239. (PWA—34/83; CONF-8210297—). 

From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982). 

The methods for determination of Pu in spent LWR-FE and 
waste containers are all based on the detection of neutrons. They 
are developed for use in fuel cycle plants for operational material 
balance, process control and safeguards. K-Edge absortiometry 
combined with the energy dispersive X-ray fluorescence method 
are based on the detection of low energetic y-quanta. This is of in- 
terest for process analysis in an operations laboratory of a reproc- 
essing plant. 


(KFK—3578, pp 35-56) PUREX 
NTIS 


Erte. Jul 1983. (In German). (US Sales Only), PC 
A10/MF A0Ol. File Number 1184752239. (PWA. 34/83; 83; 
CONF-8210297—). 

From Seminar on determination methods for piutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982). 

Key areas of application for plutonium analysis are in meth- 
ods for elemental and isotopic analysis, the determination of oxida- 
tion states and in methods for isolating Pu from other actinide ele- 
ments, fission products and complexing agents. X-ray fluorescence 
analysis and a-spectrometry are used for elemental analysis, spec- 
trophotometric methods for valence determination, and extractive 
procedures for Pu-separation. 


1957 (KFK—3578, pp 57-76) Exact determination of 
Pu at the entrance and exit of the reprocessing plant. Berg, 
R. Jul 1983. (In German). NTIS (US Sales Only), PC A10/ 
poo — a Number T184752239. (PWA—34/83; CONF- 
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From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982 

Direct spectrophotochemical determination of Pu(VI) at the 
entrance, a fully automatic titration rig at the exit, together with 
further verifications based on historical measuring data are suffi- 
cient to provide a safe, economic and politically acceptable means 
of control for the reprocessing plant. 


1958 (KFK—3578, PP (dane Determination of plutoni- 
um in waste, in particular in feed sludge. Wertenbach, H. Jul 
1983. (In German). NTIS. ws Sales Only), PC Al0/MF 
AOl. File Number 1184752239. (PWA—34/83; CONF- 
8210297—). 

From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982). 

The following substances were analysed: low and intermedi- 
ate level radioactive effluent and their concentrates, organic MAW, 
high level radioactive waste, feed sludge and solvent residues, 
sleeve sections, and samples from burning experiments using nucle- 
ar fuel-containing kerosin, bitumen and concrete. X-Ray fluores- 
cence analysis, neutron activation analysis and a, ‘y and mass spec- 
trometry are applied. The samples are prepared for analysis in a- 
glove boxes or in a-boxes with small manipulators. 


1959 (KFK—3578, pp 119-132) Plutonium analytical 
methods in nuclear power plant surveillance and fuel element 
post-irradiation examination, Wuertz, R. Jul 1983. (In 
German). NTIS (US Sales Only), PC A10/MF AOI. File 
Number T184752239. (PWA—34/83; CONF-8210297—). 

From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982). 

Coolant cycles and stack off-gases are examined for the pres- 
ence of Pu-isotopes where necessary. The use of the gitter ioniza- 
tion chamber appears to be particularly suitable for operational sur- 
veillance. The content of Pu in primary coolant samples is deter- 
mined by measurement of the dried precipitate resulting from iron 
hydroxide precipitation. Pu-analysis is usually carried out by means 
of isotope dilution analysis coupled with mass spectrometry and 
alpha-spectrometry for Pu-238 analysis. 


1960 (LA-UR—84-3233) Recent development in pyro- 
chemistry at Los Alamos. McNeese, J.A.; Fife, K.W.; Wil- 
liams, J.D. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 20p. (CONF-8410166—2). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85000174. 

From Plutonium/uranium recovery operations conference; 
Oak Ridge, TN, USA (16 Oct 1984). 

Recent developments in pyrochemical processing at Los 
Alamos include the recovery of plutonium from anodes and impure 
metal by pyroredox and new molten salt handling and purification 
techniques. The anode is dissolved in a ZnCl, KCI salt to form 
PuCls and a zinc and impurities button. Calcium reduction of the 
PuCls yields 95 to 98% pure plutonium. New techniques for trans- 
ferring molten salt from a purification or regeneration vessel to 
molds has been successfully developed and demonstrated. Addition- 
al salt work involving recycle of direct oxide reduction salts using 
anhydrous hydrogen chloride, phosgene, and chlorine gases is 
under way. 13 figures, 1 table. 


1961 (UCRL—90700) K-edge x-ray fluorescence analy- 
os for actinide and — elements solution concentration 

ents. Camp, D.C. (Lawrence Livermore National 
a. CA (USA)). Jal 1984, Contract W-7405-ENG-48. 10p. 
(CONF- 840799—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001012. 

From Advances in x-ray analysis conference; Denver, CO, 
USA (30 Jul 1984). 

Advantages of using Co-57 as an exciter for K XRFA in- 
clude: a compact design that requires no x-ray tubes; the exciter- 
detector assembly locates remote from support electronics; on-line, 
at-line, or off-line configurations for monitor/measurements; sys- 
tems that can be run by semi-skilled technicians, once programmed; 
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and operated via remote terminals with results sent to control 
rooms; heavy element concentrations that are measurable thru in- 
dustrial pipes; independent of minor changes in solution matrix or 
source half life with concentration results reported in near-real- 
time; a dynamic range of measurable concentrations that is greater 
than 104 measurement times that are reasonable even at 1 gram/ 
liter; and for nuclear safeguards, it provides the <0.5% accuracy 
required by DOE for the accountability of U, Pu, or both, once the 
system is calibrated. 


1962 Filter apparatus. Kuban, D.P.; Evans, J.H.; Sin- 
gletary, B.H. (to Dept. of Energy). US Patent 4,459,140. 10 
Jul 1984. Filed date 8 Nov 1982. vp. 

PAT-APPL-440206. 

A plurality of holding tubes are respectively mounted in ap- 
ertures in a partition plate fixed in a housing receiving gas contami- 
nated with particulate material. A filter cartridge is removably held 
in each holding tube, and the cartridges and holding tubes are ar- 
ranged so that gas passes through apertures therein and across the 
partition plate while particulate material is collected in the cartridg- 
es. Replacement filter cartridges are respectively held in holding 
canisters mounted on a support plate which can be secured to the 
aforesaid housing, and screws mounted on said canisters are ar- 
ranged to push replacement cartridges into the cartridge holding 
tubes and thereby eject used cartridges therefrom. 


1963 Pyrochemical process for extracting ran 
from an electrolyte salt. Mullins, L.J.; Chistensen, D.C. (to 
Dept. of Energy). US Patent 4,459, 153. 10 Jul 1984. Filed 
date 20 Sep 1982. vp. 

PAT-APPL-420432. 

A pyrochemical process for extracting plutonium from a plu- 
tonium-bearing salt is disclosed. The process is particularly useful in 
the recovery of plutonium from electrolyte salts which are left over 
from the electrorefining of plutonium. In accordance with the proc- 
ess, the plutonium-bearing salt is melted and mixed with metallic 
calcium. The calcium reduces ionized plutonium in the salt to plu- 
tonium metal, and also causes metallic plutonium in the salt, which 
is typically present as finely dispersed metallic shot, to coalesce. 
The reduced and coalesced plutonium separates out on the bottom 
of the reaction vessel as a separate metallic phase which is readily 
separable from the overlying salt upon cooling of the mixture. 
Yields of plutonium are typically on the order of 95%. The 
stripped salt is virtually free of plutonium and may be discarded to 
low-level waste storage. 


1964 Rotatable stem and lock. Deveney, J.E.; Sander- 
son, S.N. (to Dept. of Energy). US Patent 4,454,934. 19 Jun 
1984. Filed date 27 Oct 1981. vp. 

PAT-APPL-315377. 

A valve stem and lock include a housing surrounding a 
valve stem, a solenoid affixed to an interior wall of the housing, an 
armature affixed to the valve stem and a locking device for cou- 
pling the armature to the housing body. When the solenoid is ener- 
gized, the solenoid moves away from the housing body, permitting 
rotation of the valve stem. 


1965 Separation of uranium from technetium in recovery 
of spent nuclear fuel. Pruett, D.J.; McTa D.R. (to 
Dept. of Energy). US Patent 4,443,413. 17 Apr 1984. Filed 
date 31 Aug 1983. vp. 

PAT-APPL-528279. 

Uranium and technetium in the product stream of the Purex 
process for recovery of uranium in spent nuclear fuel are separated 
by (1) contacting the aqueous Purex product stream with hydrazine 
to reduce Tc*’ therein to a reduced species, and (2) contacting said 
aqueous stream with an organic phase containing tributyl phosphate 
and an organic diluent to extract uranium from said aqueous stream 
into said organic phase. 


0509 Transport And Storage 
REFER ALSO TO CITATION(S) 0509001980, 2941, 2967, 2970 


(LA—10022-MS) Compact approach 
retrievable storage of spent fuel. Muir, D.W. (Los 
National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 13p. NTIS, PC A02 A01; 1; GPO Dep. File 
Number DE85002345. 

Recent federal waste-management legislation has raised na- 
tional interest in monitored retrievable storage (MRS) of unpro- 
cessed spent fuel from civilian nuclear power plants. We have re- 
viewed the current MRS design approaches, and we have examined 
an alternative concept that is extremely compact in terms of total 
land use. This approach may offer substantial advantages in the 
areas of monitoring and in safeguards against theft, as well as in re- 
ducing the chances of groundwater contamination. Total facility 
costs are roughly estimated and found to be generally competitive 
with other MRS concepts. 4 references, 3 figures, 3 tables. 


0510 Marketing And Economics 
REFER ALSO TO CITATION(S) 0510002131 


0520 Waste Management 


REFER ALSO TO CITATION(S) 0520001962, 1999, 2000, 2001, 2002, 2003, 
2004, 2005, 2006, 2007, 2010, 2012, 2322, 2379, 2380, 2638, 2775, 2850, 3075, 
3523, 3525, 3530, 3532, 3534, 3535, 3536, 3537 


1967 (ANL—84-15) Nuclear technology programs quar- 
terly progress report, October-December 1983. Steindler, 

MJ. (Argonne National Lab., IL ge Au 

tract W-31-109-ENG-38. 95p. NTIS, 


PC A 5/MF A0l; 
GPO Dep. File Number DE85000774 

The radiolytic production of nitric acid or ammonia in a nu- 
clear waste repository can potentially cause degradation of benton- 
ite-based backfill materials. This potential is being evaluated, and 
experiments regarding the transformation of bentonite under hydro- 
thermal conditions to albite, quartz, and paragonite are reported. 
The analysis of active geothermal systems as natural experiments in 
the transport of trace elements in lithic material is discussed. In ad- 
dition, a summary of a literature review regarding the interaction of 
humic substances with heavy metals is reported. New prototype 
vessels for evaluation of the reaction of nuclear waste glass with 
water are being tested, the need for which was indicated by the re- 
sults of preliminary testing. Also, a program studying the applica- 
bility of natural basaltic glass as an analog for nuclear waste glass is 
under way. Two extraction systems for the separation of transuran- 
ic elements from high-level waste are to be investigated. Work has 
included identification of mathematical relationships for calculating 
material balance and development of procedures for a literature 
survey of the extractants. Full-scale equipment and systems for the 
destructive analysis of full-length irradiated fuel rods from the 
Light Water Breeder Reactor are being developed, installed, tested, 
and qualified. A full-scale shear facility, dual dissolver system, and 
other systems and facilities are included. 14 figures, 19 tables. 


1968 (ANL—84-37) Nuclear technology programs quar- 

terly progress report, January-March 1984, Steindler, M.J. 
(Argonne National Lab., IL (USA)). Oct 1984. Contract W- 
31-109-ENG-38. 82p. NTIS, PC AOS/MF AOl. File 
Number DE85002653. 

Compacted mixtures of bentonite and sand or basalt have 
been tested for permeability at temperatures from 25 to 260°C. Per- 
meabilities increased with increasing temperature and remained at 
the high levels after subsequent temperature decreases. An irrevers- 
ible decrease in swelling ability occurred at high temperature. 
Using neutron activation analysis, data regarding chemical mobility 
during hydrothermal alteration in lithic samples from an active geo- 
thermal system have been acquired. The significance of the data is 
discussed. A test procedure to assess the reaction of nuclear waste 
glass with water has been evaluated by preliminary testing, show- 
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ing it to be capable of meeting its objectives. Prototype tests that 
confirm the preliminary tests have been completed, and the actual 
study of waste form degradation is expected to begin soon. Two 
extraction systems for the separation of transuranic elements from 
high-level waste will be investigated. Conceptual flowsheets have 
been computed and other issues regarding implementation of the 
process have been addressed. Destructive analyses of full-length ir- 
radiated fuel rods from the Light Water Breeder Reactor will be 
conducted using equipment and systems being developed, installed, 
tested, and qualified. Included are a full-scale shear facility, dual 
dissolver system, and other facilities and systems. 13 figures, 14 
tables. 


1969 (ANL/EES-TM—262) Radioactive waste isolation 
in salt: peer review of the D’Appolonia report on Schematic 
Designs for Penetration Seals for a Repository in the Permi- 

an Basin, Texas. Hambley, D.F.; Stormont, J.C.; Russell, 
TE. Edgar, D.E.; Fenster, D.F.; Harrison, W.; Tisue, M.W. 
(Argonne National Lab., IL (USA)). Sep 1984. Contract W- 
31-109-ENG-38. 38p. NTIS, PC E03/MF A01; GPO Dep. 
File Number DE85000693. 

Includes 2 sheets of 24x reduction microfiche. 

Argonne made the following recommedations for improving 
the reviewed reports. The authors of the report should: state the 
major assumptions of the study in Sec. 1.1 rather than later in the 
report; consider using salt for the shaft seals in salt horizons; recon- 
sider whether keys are needed for the bulkheads; provide for inter- 
face grouting because use of expansive cement will not guarantee 
that interfaces will be impermeable; discuss the sealing schedule 
and, where appropriate, consider what needs to be done to ensure 
that emplaced radioactive waste could be retrieved if necessary; de- 
scribe in more detail the sealing of the Dockum and Ogallala 
aquifers; consider an as low as reasonably achievable approach to 
performance requirements for the initial design phase; address the 
concerns in the 1983 US Nuclear Regulatory Commission docu- 
ment entitled Draft Technical Position: Borehole and Shaft Sealing 
of High-Level Nuclear Waste Repositories; cite the requirements 
for release of radioactivity by referring to specific clauses in the 
regulations of the US Environmental Protection Agency; and pro- 
vide further explanation in the outline of future activities about ma- 
terials development and verification testing. More emphasis on de- 
velopment of accelerated testing programs is also required. 


1970 (BMI—1984-032) Calculation of the long-term 
global response of a salt dome to stored high-activity waste. 


Baltes, B.; Mohiuddin, G. (Bundesministerium des Innern, 
Bonn (Germany, F.R.); Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Garching (Germany, F.R.)). Mar 1984. 88p. 
(In German). (GRS-A—881). NTIS (US Sales Only), PC 
A05/MF A01. File Number DE84752242. 

As part of the geomechanical site safety evidence the GRS 
have advanced the development of the STEALTH computer pro- 
gram for calculation of thermomechanical processes during the 
storage of radioactive products in mineral salt. This report investi- 
gates a model salt deposit Gorleben for its global behaviour during 
a space of time of about 3300 years after beginning of storage. The 
results of the calculation are: development of the temperature field, 
determination of the states of stress, dislocations, velocity variations 
in time, statements on regions exposed to high temperature, temper- 
ature gradients as well as development of the pressure of the over- 
all system. After about 130 a the maximum temperature would be 
up to 170°C in the region of ultimate storage. Outside the region of 
ultimate storage the temperature decreases rapidly. The influence of 
high temperature gradients can be observed up to a maximum dis- 
tance of 500 m from the region of ultimate storage. At a lateral dis- 
tance of about 200 m from the ultimate storage site the temperature 
does not exceed 50°C. The emergence of the earth’s surface ex- 
tends in the main over a distance of 1000 m, where it rises by 1,85 
m. The octahedron stresses gave no signs of reaching the breaking 
point of the salt. 3300 years after the beginning of storage the emer- 
gence velocity of the salt deposit would have slowed down almost 
to the natural movement of the salt deposit. 
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1971 (BMI/ONWI—511) Comments on a letter by 
George D. DeBuchananne (US Geological Survey) regarding 
the use of salt domes for high-level waste disposal. (Earth 
Technology Corp., Houston, TX (USA)). Aug 1984. Con- 
tract AC02-83CH10140. 91p. NTIS, PC A0OS/MF AOI; 1; 
GPO Dep. File Number DE85002302. 

The US Geological Survey (USGS) concluded in a letter to 
the US Department of Energy, dated March 7, 1981, that subsur- 
face geologic conditions in bedded salt are more predictable and 
less complex than those in domal salt. This predictability is equated 
with the relative suitability of bedded and domal salt as repository 
host media. This report comments on the USGS letter. The key 
points made are as follows: Complexities which may exist in the 
geologic setting of a salt dome (or other potential host medium) 
should not a priori preclude the dome from being an acceptable 
host medium for a high-level waste (HLW) repository. Predictabil- 
ity, as used by the USGS, focused on the spatial extrapolation of 
information on geologic conditions and should not be confused 
with predicting the performance of a repository. Notwithstanding 
the general characteristics of bedded and domal salt, there are salt 
domes whose individual characteristics should make them as ac- 
ceptable as potential bedded salt areas for HLW repository sites. 
Complexities which may occur in the geologic setting of a salt 
dome can be explored and characterized with sufficient accuracy 
by available techniques. 


1972 (DOE/LLW—36T-Vol.1) Low level radioactive 
waste disposal siting: a social and technical plan for Pennsyl- 
vania. Volume 1. An overview of options and alternatives. 
Aron, G.; Bord, R.J.; Clemente, F.A.; Dornsife, W.P.; Jar- 
rett, A.R.; Jester, W.A.; Schmalz, R.F.; Witzig, W.F. (Penn- 
sylvania State Univ., University Park (USA). Inst. for Re- 

search on Land and Water Resources). Sep 1984. Contract 
AC07-761D01570. 79p. NTIS, PC ‘A05/MF AOl; 1; GPO 
Dep. File Number DE85002332. 

The report contains the research results of a comprehensive 
analysis of the social and technical options available to decision 
makers to develop a plan for a LLRW site in Pennsylvania. The 
research was conducted by a team of social scientists, engineers and 
physical scientists at The Pennsylvania State University and the 
Pennsylvania Department of Environmental Resources. While the 
full range of professional literature and analyses were utilized, the 
particular focus of the project is LLRW site development consider- 
ations specific to Pennsylvania. The research team concentrated on 
two broad sets of issues: (1) Social Science aspects of the project 
including (a) the socioeconomic dimensions of the site selection 
process, (b) the involvement of the public, (c) incentives, (d) socio- 
economic impacts and (d) the unique characteristics of 
Pennsylvania's institutional infrastructure, and (2) Technical aspects 
of the project including (a) technical criteria review and develop- 
ment, (b) a Pennsylvania geology screening study, and (c) the de- 
velopment of technical concepts for the determination of site char- 
acteristics. The results of these integrated analyses are incorporated 
into several options for decision makers to create a plan for the 
Commonwealth regarding the social and technical facets of the se- 
lection, development and operation of a LLRW site in Pennsylva- 
nia. 28 references, 2 figures, 6 tables. 


1973 (DOE/LLW—36T-Vol.2) Low level radioactive 
waste disposal siting: a social and technical plan for Pennsyl- 
vania. Volume 2. Socioeconomic analyses. Aron, G.; Bord, 
R.J.; Clemente, F.A.; Dornsife, W.P.; Jarrett, A.R.; Jester, 
W.A.; Schmalz, R. F.; Witzig, W. F. (Pennsylvania State 
Univ., University Park (USA). Inst. for Research on Land 
and Water Resources). Sep 1984. Contract ACO07- 
761D01570. 173p. NTIS, PC ‘A08/MF AO0l; 1; GPO Dep. 
File Number DE85002331. 

Volume II comprises five chapters: Socioeconomic Screen- 
ing Criteria for LLRW Facility Siting and An Application to 
Counties in Pennsylvania; Evaluating Public Participation Options 
for the Case of Low Level Radioactive Waste Siting in Pennsylva- 
nia; Potential Socioeconomic Impacts of a LLRW Facility in Penn- 
sylvania; The Role of Community Incentives in Low Level Radio- 
active Waste Management; and Institutional Aspects of LLRW Site 
Development and Operations in Pennsylvania. 
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1974 (DOE/LLW—36T-Vol.3) Low level radioactive 
waste disposal siting: a social and technical plan for Pennsyl- 
vania. Volume 3. Technical analyses. Aron, G.; Bord, R.J.; 
Clemente, F.A.; Dornsife, W.P.; Jarrett, A.R.; Jester, W.A.; 
Sc . R.F.; Witzig, W.F. (Pennsylvania State Univ., 
University Park (USA). Inst. for Research on Land and 
Water Resources). Sep 1984. Contract AC07-761D01570. 
219p. NTIS, PC Al0/MF AOi; 1; GPO Dep. File Number 
DE85002330. 

Volume III comprises 9 chapters: Definition of Low Level 
Radioactive Waste; A Perspective on the Relative Toxicity of Low 
Level Radioactive Waste; A Generic Low Level Radioactive 
Waste Disposal Facility Description; An Economic Analysis of a 
Generic Low Level Radioactive Waste Disposal Facility; Site Se- 
lection; Geology-Pennsylvania Specific; Technical Considerations; 
Disposal Cell Stability; and Site Monitoring Considerations. 


(DOE/LLW—36T-Vol.4) Low level radioactive 
waste disposal siting: a social and technical plan for Pennsyl- 
vania. Volume 4. Annotated bibliography. Aron, G.; Bord, 
R.J.; Clemente, F.A.; Dornsife, W.P.; Jarrett, A.R.; Jester, 
W.A.; Schmalz, R.F.; Witzig, W.F. (Pennsylvania State 
Univ., University Park (USA). Inst. for Research on Land 
and Water Resources). Sep 1984. Contract ACO07- 
761D01570. 70p. NTIS, PC A04/MF A01; 1; GPO Dep. 
File Number DE85002333. 

This bibliography is broken down by major topics: engineer- 
ing, physical sciences, and geology; public participation and atti- 
tudes; socioeconomic impacts; and institutional aspects. 


1976 (DOE/NV/10295—1) Mineral inventory of the 
Nevada Test Site, and portions of Nellis Bombing and Gun- 
nery Range Southern Nye County, Nevada. Final report. 
Quade, J.; Tingley, J.V.;. (Nevada Bureau of Mines and Ge- 
ology, Reno (USA)). Sep 1983. Contract AS08-82NV 10295. 
11lp. NTIS, PC A06/MF A01; 1; GPO Dep. File Number 


DE85000845. 

The Nevada Test Site Mineral Inventory was completed in 
two stages. First, a search of the literature was made, and data on 
mineral occurrences within the project were compiled on short 
form Nevada CRIB forms. Mining activity in the area was plotted 
on maps for field use. Folios were then prepared for each mining 
district of area which included CRIB forms, geologic data, and per- 
tinent references. This material was used for planning the field ex- 
aminations. During the field phase of the project, every accessible 
mining district within the study area was examined. All important 
properties in each district as well as many outlying prospects were 
examined and described in order to provide more complete and ac- 
curate information beyond that provided in the literature. During 
the field examination, emphasis was placed on collecting geologic 
information on mineral occurrences and on noting past activity. In 
addition, samples showing typical mineralization were collected 
from most properties visited. All of the samples were high-graded 
from dumps, ore piles, outcrops, and from subsurface mine work- 
ings where access was possible. In some areas, samples of nearby 
intrusive rock or altered material were collected for comparison 
purposes. 


1977 (DP-MS—84-84) Greater confinement disposal ac- 
tivities at the Savannah River Plant. Cook, J.R.; Towler, 
O.A.; Peterson, D.L.; Langton, C.A.; Reddick, J.A. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1984. Contract AC09-76SR00001. 10p. 
(CONF-8409115—8). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000762. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

A facility to demonstrate Greater Confinement Disposal 
(GCD) in a humid environment in the United States has been built 
at the Savannah River Plant, and will begin accepting waste in 
1984. The GCD practices used in the demonstration are: waste seg- 
regation into high and low activity concentrations, emplacement 
below the root zone, waste stabilization and capping. These prac- 
tices have been adopted into the facility design after a thorough 
study of the waste stream and the near-surface environment of the 
disposal site at the Savannah River Plant. Waste segregation, 
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deeper burial, and stabilization are being demonstrated by emplace- 
ment of actual radioactive waste into instrumented GCD boreholes. 
Capping methods are being evaluated with a series of lysimeters. 1 
table. 


1978 (INIS-mf—9069, pp 124-127) Sedimentary model- 
ling and nuclear-waste Van Loon, A.J. (N.V. Kema 
Dept. of Reactor Physics, ET Arnhem, The Netherlands). 
1982. NTIS (US Sales Only), PC A0O7/MF AOI. File 
Number T1I85780057. (CONF-8209246—Absts.). 

From 3. symposium of the Sedimentological Division of the 
Geological Society of South Africa; Johannesburg, South Africa 
(13 Sep 1982). 

Nuclear energy is an important source of energy. Recently a 
slow down is experienced in its growth rate, due to the following 
factors: a) the supposed shortage of uranium; b) the fear for the 
consequences of nuclear accident, and c) the problem of nuclear 
wastes. Two types of waste are distinguished: a) fission products 
and actinides, and b) operational waste. The United States have 
started a program that must lead in 1989 to the first final storage of 
such waste in salt. Open-pit mines and oil-well drilling are dis- 
cussed as possible solutions for operational waste storage. 


1979 (PNL—5240) In situ vitrification pilot-scale radio- 
active test. Timmerman, C.L.; Oma, K.H. (Pacific North- 
west Lab., Richland, WA (USA)). Oct 1984. Contract 
AC06-76RL01830. 65p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE85002671. 

Pacific Northwest Laboratory (PNL) is developing in situ 
vitrification (ISV) as an in-place stabilization technique for selected 
liquid radioactive waste disposal sites. The process melts the wastes 
and surrounding soil to produce a durable glass and crystalline 
waste form. These ISV process development testing and evaluation 
studies are being conducted for the US Department of Energy. The 
results of an ISV pilot-scale test conducted in June of 1983 in 
which soils contaminated with actual radioactive transuranic and 
mixed fission product elements were vitrified are discussed. The 
primary objectives of the radioactive test were to: demonstrate con- 
tainment and confinement of the radioactive material; verify equip- 
ment performance of the power and off-gas systems; identify losses 
to the off-gas system; and characterize the behavior of the radioac- 
tive material in the vitrified soil. The test successfully demonstrated 
the processing containment of radionuclides both within the vitri- 
fied mass and in the off-gas system. No environmental release of ra- 
dioactive material was measured during testing operations. The vit- 
rified soil had a greater than 99% retention of all radionuclides. 
Losses to the off-gas system varied from = 0.03% for particulate 
materials (plutonium and strontium) to 0.8% for cesium which is a 
more volatile element. The off-gas system effectively contained 
both volatile and entrained radioactive materials. Analysis of the 
vitrified soil revealed that all radionuclides were distributed 
throughout the vitrified zone, some more uniformly than others. No 
migration of radionuclides outside the vitrification zone occurred, 
as indicated by analysis of soil samples from around the block. Pre- 
vious waste form leaching studies indicate an acceptable durability 
of the ISV product. 8 references, 34 figures, 8 tables. 


1980 (PNL-SA—11913) Technical issues and approach 
to license dry storage of LWR fuel in the United States. 
Johnson, A.B. Jr.; Gilbert, E.R.; Beeman, G.H.; Creer, J.M. 
(Pacific Northwest Lab., Richland, WA (USA)). Jul 1984. 
Contract AC06-76RL01830. 14p. (CONF-840802—24). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85000839. 

From ANS International topical meeting on fuel reprocess- 
ing and waste management; Jackson Hole, WY, USA (26 Aug 
1984). 

‘ Dry storage is emerging as an important alternative to wet 
storage for US utilities, even though wet storage will remain the 
principal storage method, at least until the federal government 
begins to accept fuel in 1998. Dry storage has been licensed in sev- 
eral countries. In the USA, dry storage issues are related to storage 
system performance and behavior of spent fuel during storage. 
There is a coordinated US effort among electric utilities, the Elec- 
tric Power Research Institute (EPRI), the Department of Energy 
(DOE) and the Nuclear Regulatory Commission (NRC) to license 
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two dry storage concepts: metal casks, and horizontal storage mod- 
ules. The following activities are underway to resolve the licensing 
issues associated with dry storage and to establish the licensing 
basis: (1) summarize and assimilate domestic and foreign dry stor- 
age experience; (2) conduct tests which resolve specific licensing 
issues; (3) conduct cooperative demonstrations of the leading dry 
storage concepts; and (4) establish criteria and justifications for ge- 
neric licensing. The paper summarizes the licensing issues and the 
approach to their resolution. 


1981 (PNL-SA—12404) Remote features of a radioac- 
tive liquid-fed ceramic melter system. Berger, D.N.; Holton, 
L.K. Jr.; Bjorklund, W.J.; Dierks, R.D.; Siemens, DH. (Pa- 
cific Northwest Lab., Richland, WA (USA)). 26 Aug 1984. 
Contract AC06-76RL01830. 19p. (CONF-840802—22). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85000364. 

From ANS International topical meeting on fuel reprocess- 
ing and waste management; Jackson Hole, WY, USA (26 Aug 
1984). 

) Pacific Northwest Laboratory has installed a Pilot-Scale Ra- 
dioactive Liquid-Fed Ceramic Melter (RLFCM) System for con- 
version of high-level liquid wastes (HLLW) to borosilicate glass in 
shielded manipulator cells located in the 300 Area at Hanford, 
Washington. The Pilot-Scale RLFCM System consists of a 
RLFCM, canister turntable, glass-level detection system, TV 
system, waste preparation, off-gas treatment, and condensate treat- 
ment system. The Pilot-Scale RLFCM system will be operated 
with radioactive wastes to test remote handling, process control, 
and maintenance of the RLFCM and supporting equipment; deter- 
mine the reliability of the RLFCM process in a radioactive envi- 
ronment; and provide confirmatory data for user-oriented design 
and operations documents. This paper discusses the remote features 
of this vitrification system. 1 reference, 14 figures. 


1982 (PNL-SA—12560) Engineered sorbent barriers for 
low-level waste. Freeman, H.D.; Hartley, J.N.; Buelt, J.L. 
(Pacific Northwest Lab., Richland, WA (USA)). Sep 1984. 
Contract AC06-76RL01830. 7p. (CONF-8409115—9). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85000833. 
From 6. annual Low-Level Waste Management Program 
—, information meeting; Denver, CO, USA (11 Sep 1984). 
Sorbent ier program will evaluate and 
provide new Tae wae cost-effective technology for restricting the mi- 
gration of radionuclides from low-level waste sites. The primary 
emphasis will be to identify and evaluate sorbent materials as engi- 
neered barriers at these sites. Some radionuclides in shallow land 
burial sites for low-level waste have been shown to form complex- 
ants induced by the presence of organics, microbial processes, 
chemical decomposition, or radiation. Complexants can increase ra- 
dionuclide mobility and reduce their affinity for clay minerals in 
the foundation soil. To reduce or prevent this migration, materials 
could be designed to sorb radionuclides from the leachate at the 
base of a burial site. The sorbent materials may be used at disposal 
sites for buried low-level defense wastes requiring remedial action 
or for commercially generated wastes. The sorbent materials, such 
as natural or synthetic zeolites or carbon sorbates, would be amend- 
ed to the foundation soil at these sites to improve the natural effec- 
tiveness of the clay or soil. This paper describes the concepts that 
will be investigated over the next two years. Since this program 
began only recently, no data are yet available. 9 references, 3 fig- 
ures. 


1983 (RHO-BW-ST—61-P) Assessment of drilling fluid 
tracers used to monitor borehole development for hydrochemi- 
D.L. (Rockwell International Corp., 


cal sampling. Graham, D 

Richland, WA (USA). Rockwell Hanford rations). May 
1984. Contract AC06-77RL01030. 77p. NTIS, PC A05/MF 
A01; GPO Dep. File Number DE85001222. 

Until recently, boreholes have been drilled for the Basalt 
Waste Isolation Project using water-based drilling fluids. Three 
drilling fluid tracers are used to monitor borehole development for 
hydrochemical sampling at the Basalt Waste Isolation Project. The 
tracers used are fluorescein dye, total organic carbon, and tritium. 
Used in concert, these tracers yield useful information regarding 
the degree to which a zone has been developed prior to final 
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sample collection. The adequacy of these tracers in assessing bore- 
hole development has been examined using data collected from five 
zones within three boreholes across the Hanford Site. Field data in- 
dicate that fluorescein and total organic carbon perform well in 
helping to assess borehole development. Tritium data from these 
examples indicate that final samples collected are greater than or 
equal to 98 percent groundwater. Limited ionic data were available 
for one field example. These data indicate that certain species are 
affected by the introduction of drilling fluids. After the removal of 
about 9.5 x 10‘ liters of fluid, most species appear to stabilize, How- 
ever, tracer data indicate that components of drilling fluid were still 
present in the zone at this time. A field test is in progress to better 
quantify the relationship between drilling fluid tracer behavior and 
major chemical and isotopic species dissolved in basaltic ground- 
waters. 15 references, 9 figures, 5 tables. 


(RHO-RE-SR—37-P) Closeout report for the de- 
contamination and decommissioning of the 203-S, 204-S, 205- 
S facilities. Rasmussen, O.R. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Sep 
1984. Contract AC06-77RL01030. 55p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85002502. 

The obsolete 203-S, 204-S, 205-S uranium nitrate hexahy- 
drate purification and storage facility and the radioactive waste 
tank car unloading equipment in the 200 West Area of the US De- 
partment of Energy Hanford Site were decontaminated and decom- 
missioned. Aboveground facilities were dismantled and the area 
was backfilled with a minimum of 2 feet of clean fill over remain- 
ing underground concrete structures and piping. Fencing was re- 
moved and the site was released as a clean area with underground 
contamination. The 13-month project was completed by Rockwell 
Hanford Operations’ new Decontamination and Decommissioning 
forces three months ahead of schedule and $275,000 under budget. 
46 figures. 


1985 (USGS-OFR—84-567) Geological and geophysical 
evidence of structures in northwest-trending washes, Yucca 
Mountain, southern Nevada, and their possible significance to 
a nuclear waste repository in the unsaturated zone. Scott, 
R.B.; Bath, G.D.; Flanigan, V.J.; Hoover, D.B.; Rosen- 
baum, J.G.; Spengler, R.W. (Geological Survey, Denver, 
CO (USA)). 1984. Contract AI08-78ET44802. 27p. NTIS, 
PC A03/MF A011; GPO Dep. File Number DE85002656. 

Geological and geophysical evidence suggests that five 
prominent linear northwest-trending washes in the northeastern 
part of Yucca Mountain, Nevada, are underlain by zones of right- 
lateral strike-slip faults. Northwest-striking faults exposed along the 
washes are nearly vertical, have essentially horizontal striations on 
slickensides, and have small vertical offsets. Cores from drill holes 
within Drill Hole Wash contain northwest-striking steeply dipping 
fault and fracture planes. Higher conductances and lower resistivi- 
ties in zones within Drill Hole Wash are interpreted as zones of 
fractured rocks that are more highly altered or contain more water 
than adjacent, less fractured rocks. Little measurable horizontal 
offset of geomorphic features has occurred along these strike-slip 
faults, and strike-slip motion was probably small, even along the 
longest of these faults. The strikes, sense of motion, geographic po- 
sition, and age of these Yucca Mountain strike-slip faults are similar 
to those of the regional Walker Lane-Las Vegas Valley shear 
zones. Strike-slip faults in the northeastern part of Yucca Mountain 
will affect the stability of mined openings of the potential high-level 
nuclear waste repository at Yucca Mountain where brecciated or 
highly fractured zones are encountered. Because the repository is 
planned above the water table in unsaturated rocks, such faults may 
be favorable features where they allow recharge to drain rapidly 
from the repository. However, at greater depths these faults may be 
adverse features where they provide potential hydrologic conduits 
through unsaturated sorptive zeolitized nonwelded tuffs below the 
repository and within rocks below the water table in the saturated 
zone. Although these potentially favorable and adverse factors must 
be investigated and evaluated, present information does not rule out 
extension of the repository into the area northeast of Drill Hole 
Wash. 
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1986 (WINCO—1016) Determination of iodine specific 
activity in nuclear fuel reprocessing plant off-gases. Fernan- 
dez, S.J.; McManus, G.J.; Rankin, R.A. (Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls (USA)). Sep 1984. 
Contract AC07-84I1D12435. 38p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85000193. 

This document is the final report of a method to measure the 
1277/129] ratio of iodine compounds in nuclear fuel reprocessing 
plant off-gas streams. An integrated mass spectrometry and gas 
chromatography (with electron capture detection) technique was 
used to measure the iodine isotopic ratios. It was found during N 
WCF operations the '7I/'°I ratio can exceed 5, meaning the 
impact of N WCF '°I emissions may be 5 times less than presently 
calculated. 7 references; 14 figures, 4 tables. 


1987 Method of deposition of silicon carbide layers on 
substrates and product. Angelini, P.; Blanco, R.E.; DeVore, 
C.E.; Lackey, W.J.; Stinton, D.P. (to Dept. of Energy). US 
Patent 4,459, 338. 10 Jul 1984. Filed date 19 Mar 1982. vp. 

PAT-APPL-360116. 

A method for direct chemical vapor deposition of silicon 
carbide to substrates, especially nuclear waste particles, is provided 
by the thermal decomposition of methylsilane at about 800° to 
1050° C when the substrates have been confined within a suitable 
coating environment. 


1988 Method for treating a nuclear process off-gas 
stream. Pence, D.T.; Chou, C.C. (to Dept. of Energy). US 
Patent 4,447,353. 8 May 1984. Filed date 11 Sep 1980. vp. 

PAT-APPL-186303. 

Disclosed is a method for selectively removing and recover- 
ing the noble gas and other gaseous components typically emitted 
during nuclear process operations. The method is adaptable and 
useful for treating dissolver off-gas effluents released during reproc- 
essing of spent nuclear fuels whereby to permit radioactive con- 
taminant recovery prior to releasing the remaining off-gases to the 
atmosphere. Briefly, the method sequentially comprises treating the 
off-gas stream to preliminarily remove NO /SUB x/ , hydrogen 
and carbon-containing organic compounds, and semivolatile fission 
product metal oxide components therefrom; adsorbing iodine com- 
ponents on silver-exchanged mordenite; removing water vapor car- 
ried by said stream by means of a molecular sieve; selectively re- 
moving the carbon dioxide components of said off-gas stream by 
means of a molecular sieve; selectively removing xenon in gas 
phase by passing said stream through a molecular sieve comprising 
silver-exchanged mordenite; selectively separating krypton from 
oxygen by means of a molecular sieve comprising silver-exchanged 
mordenite; selectively separating krypton from the bulk nitrogen 
stream using a molecular sieve comprising silver-exchanged mor- 
denite cooled to about -140° to -160° C.; concentrating the desorbed 
krypton upon a molecular sieve comprising silver-exchange mor- 
denite cooled to about -140° to -160°C.; and further cryogenically 
concentrating, and the recovering for storage, the desorbed kryp- 
ton. 


1989 Phase equilibria of nuclear waste ceramics: The 
effect of oxygen fugacity. Reyerson, F.J. (Department of 
Earth Sciences, Lawrence Livermore National Laboratory, 
Livermore, California). Journal of the American Ceramic So- 
ciety; 67: No. 2, 75-82(Feb 1984). 

Wasteform phase assemblages and radionuclide immobiliza- 
tion are described for a Synroc-D bulk composition processed at 
1200°C under oxygen fugacities (fO2) ranging from air to those ap- 
proximating graphite-CO-CO, buffer. All processing conditions 
produce assemblages of titanate and aluminate crystalline phases 
plus alkali aluminosilicate glass. In all cases the important radionu- 
clides are immobilized in crystalline phases which have been shown 
to be highly leach-resistant. 


1990 Influence of gamma irradiation on leaching of sim- 
ulated nuclear waste glass; Temperature and dose rate de- 
pendence in deaerated water. Pederson, L.R.; McVay, G.L. 
(Pacific Northwest Laboratory, Richland, WA). Journal of 
4 ” aes Ceramic Society; 66: No. 12, 863-867(Dec 

Elemental leaching rates from a simulated nuclear waste 
glass undergoing gamma irradiation in deaerated deionized water 
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were evaluated as a function of temperature and gamma dose rate. 
Deaeration of the water eliminated nitric acid formation via air ra- 
diolysis, previously shown to substantially accelerate waste glass 
corrosion, and thus allowed the effects of water radiolysis alone to 
be measured. Water radiolysis resulted in enhanced reaction-layer 
thicknesses on glass samples as well as an approximate factor of 
three increase in the leach rate at 50°C. At 90°C, leach rates were 
indistinguishable for irradiated and unirradiated glasses. Most of the 
increase in glass dissolution occurred up to a gamma dose rate of = 
1 X 105 rad/h. Above this value, only minor further increases were 
observed. It is concluded that the observed glass corrosion en- 
hancement was due to reaction with short-lived transient species 
generated by water radiolysis and that the effect is unlikely to sig- 
nificantly contribute to long-term waste isolation. 


1991 Materials for high-level waste canister/overpacks 
in salt formations. Molecke, a ae Atbeeee R.B.; Ruppen, 
J.A. (Sandia National Laborato uerque, NM). Nu- 
clear Technology; 63: No. 3, ae siG(Dee f 1983). 

Studies on the corrosion and mechanical behavior of 
TiCode-12 and other titanium alloys to be used as candidate canis- 
ter or overpack barriers in a high-level waste (HLW) repository or 
test facility in salt have been in progress at Sandia National Labora- 
tories since 1976. Titanium alloys were selected as the primary ma- 
terials for detailed testing based on candidate screening analyses 
(general corrosion and economic assessments) of about 20 different 
alloys. The corrosion behavior of TiCode-12 has been evaluated as 
a function of: brine composition, temperature, time, pH, oxygen 
concentration, and gamma radiolysis. Uniform corrosion rates are 
in the range of 0.1 to 10 ym/yr; no significant pitting or crevice 
corrosion has been observed. This can be compared to the long- 
term measured rate of 0.13 mm/yr for ductile cast iron in Brine A, 
analyzed as a corrosion allowance canister material. 


1992 Development of a leach model for a commercial 
nuclear waste glass. Kuhn, W.L.; Peters, R.D.; Simonson, 
S.A. (Pacific-Northwest Laboratory, Richland, WA). Nucle- 
ar Technology; 63: No. 1, 82-89(Oct 1983). 

A leach model is presented for a commonly studied commer- 
cial nuclear waste glass, PNL 76-68. Boron release is taken to be a 
monitor of the reaction rate of the glass, while the actual releases 
of many other glass constituents into solution during static tests are 
evidently controlled by solubilities. The reaction rate determined in 
this way passes from linear to parabolic kinetics over the duration 
of the experiments analyzed, and boron concentrations in solution 
are found to be a function of the product of time and surface 
areato-solution volume ratio. This behavior is found to be explained 
well by assuming the reaction is impeded by resorption of reaction 
products onto the reacting surface. Two model parameters are 
found as functions of temperature by fitting the model to published 
data. It is concluded that the accumulation of silica near the glass 
surface in a waste package in a repository could limit the rate of 
reaction of the glass, but not that the reaction would cease as silica 
reaches its solubility limit in solution. 


1993 Microstructure and mineral chemistry of Synroc-d. 
Ryerson, F.J. (Department of Earth Sciences, Lawrence 
Livermore National Laboratory, Livermore, California). 
Journal of the American Ceramic Society; 66: No. 9, 629- 
636(Sep 1983). 

Synroc-D is a polyphase nuclear waste ceramic optimally 
consisting of zirconolite, perovskite, an ulvospinel-rich solid solu- 
tion, a hercynitic spinel solid solution, and nepheline. A continuous 
intergranular glass phase is also present, which may aid in densifica- 
tion, but decreases the waste form's durability in aqueous environ- 
ments, as does the presence of nepheline. The major radionuclides 
are distributed in the following manner: Uranium is immobilized in 
zirconolite and perovskite, the lanthanides and strontium are immo- 
bilized in perovskite, cesium is distributed between nepheline and 
glass. The partitioning of tetravalent uranium and trivalent actinides 
may prove useful as surrogates for tetravalent and trivalent actin- 
ides, respectively. The spinels are free of radionuclides and provide 
a degree of microencapsulation for the radionuclide-bearing phases. 
Values of mineral-mineral partition coefficients are largely depend- 
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ent on powder preparation; the choice of zirconia reagent is of par- 
ticular importance. 


1994 The effects of surface area to solution volume on 
waste glass Pederson, L.R.; Buckwalter, C.Q.; 
McVay, G.L. (Pacific Northwest Laboratory, Richland, 
Washington). Nuclear Technology; 62: No. 2, 151-158(Aug 
1983). 

Silicon solubility limitations appear to control the rate of 
corrosion of a complex simulated nuclear waste glass at relatively 
high values of the glass surface area to solution volume ratio (SA/ 
V). Undersaturated glass components such as sodium and boron 
were affected by SA/V in a manner similar to silicon. Under rela- 
tively low SA/V conditions, glass corrosion was unaffected by 
changes in the SA/V ratio. Congruent dissolution was never ob- 
served, in contrast to previous results for simple and certain com- 
plex silicate glasses. Increases in the SA/V value may be a viable 
method for performing accelerated leach resistance testing of nucle- 
ar waste forms. 


1995 Nuclear waste: socioeconomic dimensions of “+f 
term storage. Murdock, S.H.; Leistritz, F.L.; Hamm, R.R. 
(eds.). Boulder, CO, USA; Westview Press (1983). 343p. 
Westview Press, 5500 Central Ave., Boulder, CO 80301. 

The rural areas of the South and West are the most likely 
sites for nuclear waste repositories. The authors examine the socio- 
economic implications for the residents and future residents of these 
areas, although the papers also address broader issues that are not 
specific to nuclear wastes and would be of use in planning long- 
term development projects in rural areas. Following an introducto- 
ry overview, the book is divided into six sections covering the di- 
mensions of the nuclear waste problem, impacts of nuclear waste 
storage and repository siting, mitigating these impacts, local com- 
munity response and participation, and a summary and conclusions. 
Separate abstracts were prepared for the 15 main chapters selected 
for the Energy Data Base (EDB), Energy Research Abstracts 
(ERA), and Energy Abstracts for Policy Analysis (EAPA). 387 ref- 
erences. 


1996 Federal, state, and local socioeconomic manage- 
ment dimensions in nuclear waste disposal. Finley, J.R. pp 
rein of Nuclear waste: socioeconomic dimensions of + 

—— Murdock, S.H.; Leistritz, F.L.; Hamm, R 
(eds). Boulder, CO, USA; Westview Press (1983). 

DOE has the lead role in managing the nation’s high-level 
nuclear wastes. In its overview of the DOE management program, 
this chapter gives particular emphasis to the socioeconomic man- 
agement component. This component examines the socioeconomic 
effects arising from the siting, construction, and operation of nucle- 
ar waste repositories. The chapter describes the overall manage- 
ment structure of DOE and the general considerations in repository 
siting, followed by a detailed discussion of the management struc- 
ture and the goals, scope, and components of the socio-management 
program. 2 figures, 2 tables. 


1997 Legal constraints to repository siting. Metz, W.C. 
(Brookhaven National Lab., Upton, NY). pp 73-89 of Nu- 
clear waste: socioeconomic dimensions of long-term storage. 
Murdock, S.H.; Leistritz, F.L.; Hamm, R.R. (eds.). Boulder, 
CO, USA; Westview Press (1983 ). 

High-level radioactive waste disposal will inevitably encoun- 
ter legal obstacles that will delay repository siting unless an effort is 
made to anticipate, comprehensively examine, and resolve these po- 
tential obstacles before they become issues. This chapter gives an 
overview of four categories of potential legal considerations: 1) the 
basic legal framework, which includes general legal issues related 
to repository siting and control over nuclear wastes; 2) legal site 
and state statutes that can eliminate certain areas from consider- 
ation; 3) legal site conditionals, which include regulations, executive 
orders, and federal and state statutes that could necessitate modifi- 
cations of repository siting and construction plans; and 4) other 
legal constraints, which include Indian tribe rights, common law, 
and state constitutional environmental rights. New legal issues may 
arise from dormant statutes or interpretations. 1 table. 
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1998 Radioactive waste management at the Savannah 
River Plant: A technical review. Washington, DC, USA; Na- 
tional Academy Press (1981). 68p. 

At the request of the Department of Energy, this study was 
undertaken to evaluate the Savannah River Plant's radioactive 
waste management practices and plans, including the effectiveness 
of practices in managing low-level waste and the adequacy of pro- 
grams to monitor existing disposal sites, the effectiveness of current 
practices for the management of high-level waste, and an assess- 
ment of the environmental safety of recent and planned practices in 
view of the existing environmental conditions at the site. 


0530 Environmental Aspects 
REFER ALSO TO CITATION(S) 0530001967, 1979, 1982, 2012, 2775, 3327 


1999 (BMI/ONWI—S508) Characteristics of terrestrial 
and aquatic ecosystems of two locations in Deaf Smith and 
Swisher Counties, Texas. (NUS a Gaithersburg, MD 
(USA)). Nov “984. Contract A 76RL01830;A.C02- 
83CH10140. 162; hin PC A08/MF AOI; 1; GPO Dep. 
File Number DE85002 

According to the ‘Cries Radioactive Waste Management 
Program and the Nuclear Waste Policy Act of 1982 (P.L. 97-425), 
a potential nuclear waste repository site must be chosen with con- 
sideration of potential impacts on terrestrial and aquatic ecosystems. 
This report is a preliminary environmental characterization of two 
locations in the Texas Panhandle, one in Deaf Smith County and 
the other in Swisher County, that have been recommended for fur- 
ther study. A description of important natural areas is offered as a 
basis for comparative studies of the two locations and for the iden- 
tification and screening of potential repository sites. Information on 
current land uses, potential habitats, and expected plant and wildlife 
species is provided to assist field investigators in the collection of 
baseline data in support of further siting activities. The results of 
limited field surveys are also included. The report is in two parts. 
Part I contains a characterization of terrestrial ecological resources 
based upon limited field surveys aimed at verifying the presence of 
plant communities and wildlife habitats. It also presents inventories 
of species with special status, species with recreational and econom- 
ic importance, and species of ecological value to important or spe- 
cial-status species. Part II presents information on aquatic ecosys- 
tems and resources derived primarily from a review of the litera- 
ture, interviews, and limited field surveys. 21 figures, 18 tables. 


2000 (BNL-NUREG—35283) Properties of radioactive 
wastes and waste containers. Arora, H.S.; Dayal, R. (Brook- 
haven National Lab., Upton, NY (USA)). 1984. Contract 
AC02-76CH00016. 15p. S, PC A02/MF A0Ol - GPO. 
File Number T1I85000891. 

Major tasks in this NRC-sponsored program include: (1) an 
evaluation of the acceptability of low-level solidified wastes with 
respect to minimizing radionuclide releases after burial; and (2) an 
assessment of the influence of pertinent environmental stresses on 
the performance of high-integrity radwaste container (HIC) materi- 
als. The waste form performance task involves studies on small- 
scale laboratory specimens to predict and extrapolate: (1) leachabi- 
lity for extended time periods; (2) leach behavior of full-size forms; 
(3) performance of waste forms under realistic leaching conditions; 
and (4) leachability of solidified reactor wastes. The results show 
that leach data derived from testing of small-scale specimens can be 
extrapolated to estimate leachability of a full-scale specimen and 
that radionuclide release data derived from testing of simulants can 
be employed to predict the release behavior of reactor wastes. 
Leaching under partially saturated conditions exhibits lower re- 
leases of radionuclides than those observed under the conventional 
IAEA-type or ANS 16.1 leach tests. The HIC assessment task in- 
cludes the characterization of mechanical properties of Marlex CL- 
100, a candidate radwaste high density polyethylene material. Ten- 
sile strength and creep rupture tests have been carried out to deter- 
mine the influence of specific waste constituents as well as gamma 
irradiation on material performance. Emphasis in ongoing tests is 
being placed on studying creep rupture while the specimens are in 
contact with a variety of chemicals including radiolytic by-products 
of irradiated resin wastes. 12 references 6 figures, 2 tables. 
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2001 (LA-UR—84-3054) Solubility limits on radionu- 
clide dissolution. Kerrisk, J.F. (Los Alamos National Lab., 

NM (USA)). 1984. Contract W-7405-ENG-36. 9p. (CONF- 
841157—7). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE85000665. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1984). 

Win taper Geena the Rots of solveality i in limiting disso- 
lution rates of a number of important radionuclides from spent fuel 
and high-level waste. Two simple dissolution models were used for 
calculations that would be characteristics of a Yucca Mountain re- 
pository. A saturation-limited dissolution model, in which the water 
flowing through the repository is assumed to be saturated with 
each waste element, is very conservative in that it overestimates 
dissolution rates. A diffusion-limited dissolution model, in which 
element-dissolution rates are limited by diffusion of waste elements 
into water flowing past the waste, is more realistic, but it is subject 
to some uncertainty at this time. Dissolution rates of some elements 
(Pu, Am, Sn, Th, Zr, Sm) are always limited by solubility. Dissolu- 
tion rates of other elements (Cs, Tc, Np, Sr, C, I) are never solubil- 
ity limited; their release would be limited by dissolution of the bulk 
waste form. Still other elements (U, Cm, Ni, Ra) show solubility- 
limited dissolution under some conditions. 9 references, 3 tables. 


2002 (NUREG/CR—3457) Validation of methods for 
evaluating radon-flux attenuation through earthen covers. 
Kalkwarf, D.R.; Freeman, H.D.; Hartley, J.N. (Pacific 
Northwest Lab., Richland, WA (USA)). Oct 1984. Contract 
AC06-76RL01830. 42p. (PNL—5092). gy PC A03/MF 
A0l - GPO $3.75. File Number 1185001201 

Field and laboratory measurements were made to test the 
validity of methods for calculating radon-flux attenuation through 
earthen covers as described in A Handbook for the Determination 
of Radon Attenuation Through Cover Materials, NUREG/CR- 
3533. Radon flux was measured at several sites on two, different, 
earthen-cover systems over uranium-mill tailings. Afterwards, the 
underlying materials were removed; and their properties which 
govern radon diffusion were measured. The validity of the diffusion 
equations presented in the handbook was established by the gener- 
ally good agreement between the measured radon flux and the flux 
predicted when measured values of soil properties were used in 
these equations. Also, approximate values presented in the hand- 
book for various soil properties were compared with those meas- 
ured on samples collected at the test sites and were generally found 
to agree within a factor of four. When these approximate values 
were used in the diffusion equations, the predicted fluxes were 
larger than the measured values by factors of up to 31. This implies 
that the diffusion equations will overestimate the depth of cover 
soil required to attenuate radon flux to a prescribed level if these 
approximate values are used. However, investigation of the theoret- 
ical relationship between the radon flux from an earth-covered tail- 
ings pile and the thickness of that cover indicated that the latter 
would only be overestimated by a factor of up to 1.5 at field sites 
similar to those examined in this study. In addition, measurements 
of radon flux over the drill holes indicated that these cover defects, 
penetrating the entire thickness of the cover but accounting for 
only 0.07% of its surface area, had negligible effect on the average 
flux from the cover system. 13 references, 1 figure, 12 tables. 


2003 (PNL-SA—12113) In situ gamma-ray spectromet- 
ric analysis of radionuclide distributions at a commercial 
shallow land burial site. Kirby, L.J.; Campbell, R. M. (Pacific 
Northwest Lab., Richland, WA (USA)). Oct 1984. Contract 


AC06-76RL01830. 15p. (CONF-841014—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85002376. 

From International conference on nuclear and radioche- 
mistry; Lindau, Bodensee, F.R. Germany (8 Oct 1984). 

Gamma-ray spectrometric analysis conducted at the Maxey 
Flats, Kentucky (USA) shallow land burial site confirmed that the 
waste radionuclides have been retained largely within the restricted 
area of the burial site. Concentrations of *7Cs and ©Co were com- 
parable with those originating from global fallout and lower than 
concentrations measured in several other areas having similar rain- 
fall. In-situ spectrometric analyses, corroborated by soil sample and 
vegetation analyses, indicate that the site has influenced Co levels 
slightly in the west drainage channel, but '°7Cs did not originate 
from the site. Concentrations of Co, Sr and '°7Cs determined in 
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subsurface soils by well logging techniques confirmed that subsur- 
face migration of waste-derived radionuclides to points outside the 
restricted area has not been a significant source of contamination of 
the environs adjacent to the site. 8 references, 8 figures. 


2004 (PNL-SA—12518) Organic 
mobility of toxic elements in low-level wastes. Swanson, J.L. 
(Pacific Northwest Lab., Richland, WA (USA)). Aug 1984. 
Contract AC06-76RL01830. . (CONF-8409115—11). 
NTIS, PC A02/MF AOI; Dep. File Number 
DE85002375. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

This paper describes the results obtained during the recent 
activities of a project whose objective is to determine how and to 
what extent organic complexants affect the mobility of toxic ele- 
ments in subsurface groundwaters at commercial low-level waste 
disposal sites. Generic soil components (e.g., hydrous oxides, silica, 
clays) are being employed so that the results will be broadly appli- 
cable. Data have been obtained with two radionuclides (Ni and 
239Pu) and one nonradioactive toxic element (Cd). Work with Ni 
has been emphasized; it was studied with five different generic soil 
components (hydrous ferric oxide, silica, titania, kaolinite, and 
montmorillonite) and five different complexants (EDTA, NTA, pi- 
colinate, citrate, and oxalate). EDTA was the complexant studied 
most extensively and hydrous ferric oxide, FexOs3.xH2O, was the 
most studied soil component. A wide diversity of effects of organic 
complexants on toxic elements sorption was observed. The effects 
vary not only among complexants, but also among toxic elements 
and among soil components. In some systems the complexant re- 
sults in increased toxic element sorption (decreased mobility) while 
in other systems the complexant results in decreased toxic element 
sorption (increased mobility). 5 references, 5 figures, 2 tables. 


2005 (SAND—84-0810C) Transport and capture of col- 
loidal particles in single fractures. Bonano, E.J.; USAyY 
W.E. (Sandia National Labs., Albuquer: A)). 
1984. Contract AC04-76DP00789. 9p. IY CONF-S41157-1 1). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85000413. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1984). 

In this study, the transport and capture rates of colloidal par- 
ticles were calculated for a parallel-plate channel simulating a single 
fracture. The steady-state convective diffusion equation was solved 
with the particle velocity normal to the walls of the channel being 
the sum of the external forces acting on the particles. The forces 
considered were the gravitational, London-van der Waals and elec- 
tric-double layer forces. The effects of parameters governing these 
forces and particle production mechanism on the rates of particle 
capture and transport are determined. The dynamic balance be- 
tween particle production and capture has a significant effect on 
the concentration of particles leaving the fracture. The average par- 
ticle velocity, though higher than the average fluid velocity, seems 
to be insensitive to phenomena governing particle capture. 8 refer- 
ences, 5 figures. 


2006 (SAND—84-1118C) Diffusion of plutonium in 
compacted, brine-saturated bentonite. Nowak, E.J. (Sandia 
National Labs., Albuquerque, NM (USA)). 1984. Contract 
AC04-76DP00789. 8p. (CONF-841157—9). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85002440. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1984). 

Diffusivities were measured for plutonium in brine-saturated 
compacted Wyoming bentonite. Complexities of the solution chem- 
istry and retardation of transuranics necessitate diffusion studies 
under conditions that are specific for repository host rock types, in 
this case salt. Diffusivity values in the range of 10~'* to 10~'* m?/s 
were obtained for bentonite at a packing density of 1800 kg/m*. 
That density was obtained by compaction at 15 MPa, a typical lith- 
ostatic pressure in a repository in salt at 650 m depth. Even a 0.05- 
m (2 inch) thick bentonite-containing engineered barrier could de- 
crease radionuclide release rates by approximately 4 orders-of-mag- 
nitude if the diffusivity for that radionuclide were in the observed 
range of 10-'* to 10-'* m?/s. These results confirm the effectiveness 
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of uncompacted bentonite-containing materials as engineered bar- 
riers for radioactive waste isolation. 23 references, 2 figures, 1 table. 


2007 (UCID—20236) User's guide to PROTOCOL, a 
numerical simulator for the dissolution reactions of inorganic 
solids in aqueous solutions. Pickrell, G.; Jackson, D.D. 
(Lawrence Livermore National Lab., CA (USA)). Oct 1984. 
Contract W-7405-ENG-48. 62p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE85002803. 

This report provides a user’s manual for PROTOCOL, a 
comprehensive coupled kinetic/equilibrium computer program for 
analyzing the dissolution reactions of solids with aqueous solutions, 
specifically applied to the potential corrosion of vitrified nuclear 
waste by groundwater. The capabilities and available options are 
summarized as well as instructions for setting up and running prob- 
lems. Also described in this report and included in the PROTO- 
COL software package are MASTER, a master file of species ther- 
modynamic data, MANEQL, a preprocessor program and POSTP, 
a postprocessor. POSTP provides offline plotting using the CRAY- 
1 DISSPLA 9.0 graphics library. PROTOCOL is operational on 
the CDC-7600 and CRAY-1 computers at the Lawrence Livermore 
National Laboratory. 7 references, 10 figures, 2 tables. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 0540003520, 3523 


(LA-UR—84-3448) Guide to + gmces ne accident 


1984. Contract W-7405-ENG-36. 11p. 
(CONF-841187—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002435. 
From 5. DOE environmental protection information meet- 
ing; Albi bogeerans. NM, USA (6 Nov 1984). 
Office of Nuclear Safety has sponsored preparation of 
a FR an document to aid field offices and contractors in their 
analyses of consequences of postulated major accidents. The guide 
addresses the requirements of DOE Orders 5480.1A, Chapter V, 
and 6430.1, including the general requirement that DOE nuclear fa- 
cilities be sited, designed, and operated in accordance with stand- 
ards, codes, and guides consistent with those applied to comparable 
licensed nuclear facilities. The guide includes both philosophical 
and technical information in the areas of: siting guidelines doses ap- 
plied to an offsite reference person; consideration also given to an 
onsite reference person; physical parameters, models, and assump- 
tions to be applied when calculating doses for comparison to siting 
criteria; and potential accident consequences other than radiological 
dose to a reference person which might affect siting and major 
design features of the facility, such as environmental contamination, 
population dose, and associated public health effects. Recommenda- 
tions and/or clarifications are provided where this could be done 
without adding new requirements. In this regard, the guide is con- 
sidered a valuable aid to the safety analyst, especially where re- 
quirements have been subject to inconsistent interpretation or 
where analysis methods are in transition, such as use of dose model 
(ICRP 2 or ICRP 30) or use of probabilistic methods of risk analy- 
sis in the siting and design of nuclear facilities. 


2009 (NUREG—5900300) United States Nuclear Regu- 
latory Commission and the agreement states. Licensing statis- 
tics and other data, January to June 1983. (Nuclear Regula- 
tory Commission, Washington, DC (USA)). Jun 1983. 33p. 
NTS, PC A03/MF A0O1 - GPO*. File Number T185900300. 

This report contains data on: (1) NRC material licenses; (2) 
agreement state licenses; (3) NRC and agreement state inspection 
data; (4) incidents and overexposures; (5) leaking sources; (6) waste 
handling and disposal licenses; and (7) agreement state medical mis- 
administrations. (ACR) 


(PNL-SA—11657) Hydrologic considerations for 


tailings impoundments. 
R.L. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Feb 1984. Contract AC06-76RL01830. 
9p. (CONF-840245—15). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000826. 
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From 6. symposium on management of uranium mill tailings, 
low-level waste, and hazardous waste; Ft. Collins, CO, USA (1 Feb 
1984). 

, Pacific Northwest Laboratory is conducting an in-depth 
study of the application of rock riprap for the long-term protection 
of uranium tailings impoundments. Decommissioned tailings sites at 
Grand Junction and Slickrock, Colorado were selected to review 
the application of riprap design methods and evaluate variable sen- 
sitivity and data requirements. Preliminary results from the Grand 
Junction case study indicate that the use of a safety factor in sizing 
the rock riprap may provide an overly conservative design that 
may not be justified. Some safety factor, usually a value of 1.5 to 
2.0 is normally used in riprap design to allow for the uncertainties 
in the hydraulic calculations. The computation of the hydraulic de- 
signs variables using the probable maximum flood (PMF) event in- 
troduces conservatism into the design and the added safety factor 
may not be warranted. This paper presents some preliminary results 
from the Grand Junction site concerning the implications of using a 
safety factor for riprap design. 9 references, 2 figures, 2 tables. 


2011 (PNL-SA—12187) Krypton-85 health risk assess- 
ment for a nuclear fuel reprocessing plant. Mellinger, P.J.; 
Tanner, J.E.; Brackenbush, L.W.; Gilbert, E.S. (Pacific 
Northwest Lab., Richland, WA (USA)). Aug 1984. Con- 
tract AC06-76RL01830. 16 . (CONF-840806—13). NTIS, 
PC A02/MF AO0O1; 1; GPO . File Number DE85000838. 

From 18. DOE nuclear airborne waste management and air 
cleaning conference; Baltimore, MD, USA (13 Aug 1984). 

A health risk assessment was conducted to investigate the 
impact of implementing regulations from the Environmental Pro- 
tection Agency's Final Environmental Statement - 40 CFR 190 - 
Environmental Protection Requirements for Normal Operation of 
Activities in the Uranium Fuel Cycle. Potential risks involved in 
the routine release of “Kr from nuclear fuel reprocessing oper- 
ations to the environment were compared to those resulting from 
the capture and storage of Kr. The average occupationally ex- 
posed worker was estimated to receive about 400 to 600 mrem/y 
from *Kr recovery and immobilization activities. This dose is a 
factor of 20,000 to 30,000 higher than the estimated dose to the 
maximum offsite individual (0.02 mrem/y), and a factor of 130,000 
to 200,000 higher than the dose received by the average member of 
the 50-mile population (0.003 mrem/y) from routine release of all 
®5Kr. Given the uncertainties in the models used to generate life- 
time risk numbers (0.02-0.027 radiation induced fatal cancers ex- 
pected in the occupational workforce and 0.017 fatal cancers in the 
general population), the differences in total risks cannot be consid- 
ered meaningful. There is certainly no reason to conclude that risks 
from *Kr routinely released to the environment are greater than 
those that would result from recovery, immobilization and storage 
of the noble gas. 22 references, 1 figure, 3 tables. 


2012 (PNL-SA—12382) Evaluation of chemical stabiliz- 
ers and windscreens for wind erosion control of uranium mill 
tailings. Elmore, M.R.; Hartley, J.N. (Pacific Northwest 
Lab., Richland, WA (USA)). Aug 1984. Contract AC06- 
76RL01830. 20p. (CONF-840859—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000828. 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

Potential wind erosion of uranium mill tailings is a concern 
for the surface disposal of tailings at uranium mills. Wind-blown 
tailings may subsequently be redeposited on areas outside the im- 
poundment. Pacific Northwest Laboratory (PNL) is investigating 
techniques for fugitive dust control at uranium mill tailings piles. 
Laboratory tests, including wind tunnel studies, were conducted to 
evaluate the relative effectiveness of 43 chemical stabilizers. Seven- 
teen of the more promising stabilizers were applied to test plots on 
a uranium tailings pile at the American Nuclear Corporation-Gas 
Hills Project mill site in central Wyoming. The durabilities of these 
materials under actual site conditions were evaluated over time. In 
addition, field testing of commercially available windscreens was 
conducted. Test panels were constructed of eight different materials 
at the Wyoming test site to compare their durability. A second test 
site was established near PNL to evaluate the effectiveness of wind- 
screens at reducing wind velocity, and thereby reduce the potential 
for wind erosion of mill tailings. Results of the laboratory land field 
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tests of the chemical stabilizers and windscreens are presented, 
along with costs versus effectiveness of these techniques for control 
of wind erosion at mill tailings piles. 12 references, 4 figures, 6 
tables. 


0550 Regulations 


REFER ALSO TO CITATION(S) 0550001952, 1961, 1980, 2009 


(BNL—35352) Education and training plan 
US DOE Office of Classification. Cadwell, J.J. (Brookhaven 
National Lab., Upton, NY (USA)). 1 Oct 1984. Contract 
AC02-76CH00016. 110p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE85003169. 

The Office of Classification (OC) requires information and 
advice on the techniques of training and how these techniques can 
be used most effectively to impart certain classification information 
to current and future DOE employees at headquarters. OC is re- 
quired by law to classify and identify information which must be 
protected. OC has the responsibility to assure that all newly hired 
employees are trained and knowledgeable about their legal respon- 
sibilities. In addition, OC is responsible for training newly author- 
ized classifiers and for retraining and updating current authorized 
classifiers. Currently, no objective evaluation is available to the OC 
to establish what information on classification should be given and 
which employees should receive this information or how often this 
information should be imparted. Objective of this task is to provide 
a plan that will describe steps which OC may take to enhance and 
improve its education program. The recommendations made in this 
report suggest the best training methods, techniques, testing, and 
other matters. 


2014 (KFK—3299) Progress report on research and de- 
velopment in 1981 of Institut fuer Radiochemie. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Radiochemie). Feb 1982. 32p. (In German). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE84752236. 

The project fast breeding reactor (PSB) investigates oxide 
fuel rods and the system contamination of sodium cooled nuclear 
reactors. The project reprocessing and waste treatment (PWA) in- 
vestigates voloxidation as an alternative waste gas purification, lab- 
oratory automation and solid and alpha containing wastes. Investi- 
gations of fission product liberation at the LWR core melting were 
done by the project nuclear safety (PNS). Furthermore procedures 
and components in connexion with nuclear matter supervision were 
developed. In the field of nuclear data determination air chemistry 
and the chemistry of the actinoids were investigated. Waste water, 
water desalting by ion exchange and chemical oxidation in water 
purification were treated, too. 


2015 (LA—10045) Use of calibration standards and the 
correction for sample self-attenuation in gamma-ray nonde- 
structive assay. Parker, J.L. (Los Alamos National Lab., 
NM (USA)). Aug 1984. Contract W-7405-ENG-36. 35p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85002347. 

The efficient use of appropriate calibration standards and the 
correction for the attenuation of the gamma rays within an assay 
sample by the sample itself are two important and closely related 
subjects in gamma-ray nondestructive assay. Much research relating 
to those subjects has been done in the Nuclear Safeguards Research 
and Development program at the Los Alamos National Laboratory 
since 1970. This report brings together most of the significant re- 
sults of that research. Also discussed are the nature of appropriate 
calibration standards and the necessary conditions on the composi- 
tion, size, and shape of the samples to allow accurate assays. Proce- 
dures for determining the correction for the sample self-attenuation 
are described at length including both general principles and sever- 
al specific useful cases. The most useful concept is that knowing the 
linear attenuation coefficient of the sample (which can usually be 
determined) and the size and shape of the sample and its position 
relative to the detector permits the computation of the correction 
factor for the self-attenuation. A major objective of the report is to 
explain how the procedures for determining the self-attenuation 
correction factor can be applied so that calibration standards can be 


entirely appropriate without being particularly similar, either phys- 
ically or chemically, to the items to be assayed. This permits mini- 
mization of the number of standards required to assay items with a 
wide range of size, shape, and chemical composition. 17 references, 
18 figures, 2 tables. 


2016 (LA-UR—84-2782) Application of Wald’s sequen- 
tial probability ratio test to nuclear materials control. Fehlau, 
P.E.; Coop, K.L.; Markin, J.T. (Los Alamos National Lab., 
NM ‘(USA)). 1984. Contract W-7405-ENG-36. 18p. (CONF- 
8409170—1). pd te “yee A02/MF AO01; 1; GPO Dep. File 
Number DE850020 

From SOARDA specialists meeting; Ispra, Italy (10 Sep 
1984). 

We have replaced traditional analysis methods for nuclear 
material control monitoring with hypothesis testing, specifically 
with Wald’s sequential-probability-ratio test. Our evaluation of 
Walds’d method, applied in both vehicle and pedestrian SNM mon- 
itors, is by Monte Carlo calculation to determine the alarm proba- 
bility and average monitoring times of the monitors. The vehicle 
monitor with Wald’s test has a much shorter monitoring delay than 
with traditional methods, without serious compensating changes in 
operating characteristics. The pedestrian monitor with Wald’s 
method also has advantages over traditional single-interval test, in 
that the Wald method duplicates the advantages of a moving-aver- 
age technique. We verified the Monte Carlo calculations for the pe- 
destrian monitor by means of a special program for the monitor's 
microprocessor controller. The observations of false-alarm probabil- 
ity and average monitoring time for over 500,000 tests verified the 
Monte Carlo results. 


2017 (LA-UR—84-3379) Nondestructive assay system 
development for a plutonium scrap recovery facility. Hsue, 
S.T.; Baker, M.P. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. 3p. (CONF- 841007—14). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85002421. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

A plutonium scrap recovery facility is being constructed at 
the Savannah River Plant (SRP). The safeguards groups of the Los 
Alamos National Laboratory have been working since the early 
design stage of the facility with SRP and other national laboratories 
to develop a state-of-the-art assay system for this new facility. Not 
only will the most current assay techniques be incorporated into 
the system, but also the various nondestructive assay (NDA) instru- 
ments are to be integrated with an Instrument Control Computer 
(ICC). This undertaking is both challenging and ambitious; an 
entire assay system of this type has never been done before in a 
working facility. This paper will describe, in particular, the effort 
of the Los Alamos Safeguards Assay Group in this endeavor. Our 
effort in this project can be roughly divided into three phases: 
NDA development, system integration, and integral testing. 6 refer- 
ences. 


(LA-UR—84-3380) Monte Carlo simulation of the 
sequential probability ratio test for radiation monitoring. 
Coop, K.L. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 6p. (CONF-841007—13). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002409. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

A computer program simulates the Sequential Probability 
Ratio Test (SPRT) using Monte Carlo techniques. The program, 
SEQTEST, performs random-number sampling of either a Poisson 
or normal distribution to simulate radiation monitoring data. The 
results are in terms of the detection probabilities and the average 
time required for a trial. The computed SPRT results can be com- 
pared with tabulated single interval test (SIT) values to determine 
the better statistical test for particular monitoring applications. Use 
of the SPRT in a hand-and-foot alpha monitor shows that the 
SPRT provides better detection probabilities while generally re- 
quiring less counting time. Calculations are also performed for a 
monitor where the SPRT is not permitted to the take longer than 
the single interval test. Although the performance of the SPRT is 
degraded by this restriction, the detection probabilities are still simi- 





to the SIT values, and average counting times are always less 
75% of the SIT time. Some optimal conditions for use of the 
SPRT are described. The SPRT should be the test of choice in 
many radiation monitoring situations. 6 references, 8 figures, 1 


2019 (LA-UR—84-3393) Influence of <a a 
counting-rate effects on *He neutron spectrometry. E 

A.E. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 7p. (CONF- -841007—15). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85002423. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The high energy resolution of the Cuttler-Shalev *He neu- 
tron spectrometer causes spectral measurements with this instru- 
ment to be strongly susceptible to artifacts caused by the presence 
of scattering or absorbing materials in or near the detector or the 
source, and to false peaks generated by pileup coincidences of the 
rather long-risetime pulses from the detector. These effects are par- 
ticularly important when pulse-height distributions vary over sever- 
al orders of magnitude in count rate versus channel. A commercial 
pile-up elimination circuit greatly improves but does not eliminate 
the pileup problem. Previously reported spurious peaks in the pulse- 
height distributions from monoenergetic neutron sources have been 
determined to be due to the influence of the iron in the detector 
wall. 6 references, 9 figures. 


2020 (LA-UR—84-3394) Integration of NDA instru- 
ments into the Savannah River Plant computer network. 
Baker, A.L.; Baker, M.P. (Los Alamos National Lab., NM 
(USA)). 1984. Contract W-7405-ENG-36. 4p. (CONF- 
841007—16). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE85002416. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The Safeguards Systems Group at the Los Alamos National 
Laboratory is collaborating with several other national laboratories 
in designing an integrated, state-of-the-art nondestructive assay 
(NDA) system for a new facility being constructed at the Savannah 
River Plant. We have focused our efforts on the development of an 
Instrument Control Computer (ICC) that will perform interfacing 
and communication tasks among small computers controlling NDA 
instruments in the Sample Assay Room and Feed Assay Room, the 
host computer for the process control system, and an existing nu- 
clear materials accounting computer. Solution sample scheduling, 
feed-material sample verification, and other ICC functions will be 
described in detail. 4 references, 5 figures. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 
REFER ALSO TO CITATION(S) 0701001944 


2021 (MLM—3195) Mound activities in chemical and 
physical research: January-June 1984. (Monsanto Research 
Corp., Miamisburg, OH (USA). Mound). 22 Oct 1984. Con- 
tract AC04-76D 3. 36p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85002552. 

Progress is reported on low temperature research (reaction 
rates of D2 + Tz mixtures; helium-4 second virial as applied to gas 
thermometry; low temperature trennschaukel) and separation re- 
search (liquid phase thermal diffusion, calcium isotope separation, 
zinc isotope separation, mutual diffusion, molecular beam scatter- 
ing, zinc chemical exchange, sulfur isotope enrichment via chemical 
exchange). 
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0702 Radiation Sources 


REFER ALSO TO CITATION(S) 0702003180, 3196, 3869 


2022 (CONF-8410152—1) Light your runways and 
taxiways without electricity. Haff, K.W.; Tompkins, J.A. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
ACO05-840R21400. 26p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE85000269. 

From Workshop on the management of airfield lighting; 
Clearwater Beach, FL, USA (25 Oct 1984). 

The history of the radioluminescent light program at Oak 
Ridge National Laboratory is from the earliest use of radium 
through strontium-90, carbon-14, and krypton-85 to the present 
work with tritium. Field testing of radioluminescent lights and 
safety and quality control are discussed. (MHR) 


2023 (CONF-8410183—1) Thermal effects in radiation 
processing. Zagorski, Z.P. (Notre Dame Univ., IN (USA). 
Radiation Lab.). 21 Oct 1984. Contract AC02-76ER00038. 
44p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85002638. 

From 5. international meeting on radiation processing; San 
Diego, CA, USA (21 Oct 1984). 

The balance of ionizing radiation energy incident on an 
object being processed is discussed in terms of energy losses, influ- 
encing the amount really absorbed. To obtain the amount of heat 
produced, the absorbed energy is corrected for the change in inter- 
nal energy of the system and for the heat effect of secondary reac- 
tions developing after the initiation. The temperature of a processed 
object results from the heat evolved and from the specific heat of 
the material comprising the object. The specific heat of most mate- 
rials is usually much lower than that of aqueous systems and there- 
fore temperatures after irradiation are higher. The role of low spe- 
cific heat in radiation processing at cryogenic conditions is stressed. 
Adiabatic conditions of accelerator irradiation are contrasted with 
the steady state thermal conditions prevailing in large gamma 
sources. Among specific questions discussed in the last part of the 
paper are: intermediate and final temperature of composite materi- 
als, measurement of real thermal effects in situ, neutralization of un- 
desired warming experienced during radiation processing, process- 
ing at temperatures other than ambient and administration of very 
high doses of radiation. 


2024 (DOE/ET/29048—T1) Design, man 
extruded, 


ufacture, test, 
and delivery of 230 kV radiation cross-linked poly- 
ethylene cable: design of 7 megavolt toroidal irradiator; fabri- 
cation = testing of model cables. Final report. (Ion Physics 
Corp., Burlington, MA (USA)). Jan 1984. Contract ACO1- 
78129048. 158p. NTIS, PC A08/MF A01; GPO Dep. File 
Number DE85000770. 
In June 1975 a contract was let to Reynolds Metals Compa- 
ny for design, manufacture, and testing of radiation crosslinked 138 
and 230 kV cables. A key element was to be development of a 7 
MV toroidal electron beam irradiator under subcontract. During 
the fall of 1977, Reynolds withdrew from manufacture of high volt- 
age polyethylene insulated cable, causing the program to be re- 
structured with IPC as prime contractor and Phelps Dodge Cable 
and Wire Company in the role of cable supplier. 


2025 (LBL—18415) Quantitative x-ray fluorescence 
analysis using tic synchrotron radiation. Jakle- 
vic, J.M.; Giauque, R.D.; Thompson, A.C. (Lawrence 
Berkeley ’Lab., CA (USA)). Sep 1984. Contract AC03- 
76SF00098. 23p. (CONF-841117—10). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000628. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The use of high-intensity, tunable monochromatic x-rays for 
the quantitative analysis of biological and geochemical specimens at 
the 10~® g level is described. Incident x-rays were obtained from 
the new LBL-EXXON permanent magnet wiggler beamline at the 
Stanford Synchrotron Radiation Laboratory. The sample detector 
geometry was designed to make optimal use of polarization advan- 
tages for background reduction. Questions regarding the sensitivity 
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and accuracy of the measurements were studied with particular em- 
phasis on the advantages of tuning the x-ray energies for optimum 
excitation for specific elements. The implications of these measure- 
ments with respect to the use of x-ray microprobe beams will be 
discussed. 


(SAND—84-1478C) High power pulsed accelera- 
rose with potential industrial Buttram, M.T.; 
Prestwich, K.R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1984. Contract AC04-76DP00789. 17p. (CONF- 
841117—7). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE85001710. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Radiation processing sources fall into two categories, elec- 
tron beams and nuclear decay products (gamma rays). Applications 
requiring high average power (> 100 kW), high dose rate, or limit- 
ed deposition depth are performed with electrons. Typically, the 
electron sources that are used for radiation processing are either dc 
accelerators or linacs with peak powers in the 50 to 200 kW 
regime. Recent advances have made the development of pulsed 
electron sources in this parameter range attractive as well. Pulsed 
sources operate with space charge limited cold cathode emission on 
the microsecond or submicrosecond time scale. As a result, the 
dose rates are much higher than currently available. This paper will 
describe a design for a 10 MV, 100 kW or greater accelerator for 
large area electron beam irradiation or for bremsstrahlung conver- 
sion. The design is based on pulse transformers to generate mega- 
volt, microsecond pulses, saturable magnetic core switching to 
compress to shorter pulse lengths, pulse-forming line adder tech- 
niques to transform to 10 MV, and a magnetically insulated cold 
cathode diode for electron beam formation. The status of these var- 
ious technologies is reviewed. 


Apparatus for irradiating a contin flowing 


uously 
ann of fluid. Speir, L.G.; pi ta E.L. (to Dept. of 


Energy). US Patent 4,464, 330. 7 Aug 1984. Filed date 13 
May 1982. vp. 

PAT-APPL-377898. 

An apparatus for irradiating a continuously flowing stream 
of fluid is disclosed. The apparatus consists of a housing having a 
spherical cavity and a spherical moderator containing a radiation 
source positioned within the spherical cavity. The spherical moder- 
ator is of lesser diameter than the spherical cavity so as to define a 
spherical annular volume around the moderator. The housing in- 
cludes fluid intake and output conduits which open onto the spheri- 
cal cavity at diametrically opposite positions. Fluid flows through 
the cavity around the spherical moderator and is uniformly irradiat- 
ed due to the 47 radiation geometry. The irradiation source, for ex- 
ample a **CF neutron source, is removable from the spherical 
moderator through a radial bore which extends outwardly to an 
opening on the. outside of the housing. The radiation source may be 
routinely removed without interrupting the flow of fluid or breach- 
ing the containment of the fluid. 


08 HYDROGEN 
0801 Production 
REFER ALSO TO CITATION(S) 0801001765, 2037, 2079, 2080 


2028 (CONF-840389—7) Artificial photosynthesis with 
algal and reconstituted systems. Greenbaum, E.; Reeves, 
M.E.; Woodward, J. (Oak Ridge National Lab., TN (USA); 
Tennessee Univ., Knoxville (USA). Dept. of Botany). 1984. 
Contract AC05-840R21400. 22p. NTIS, PC A02/MF AOl1; 
1; GPO Dep. File Number DE85002557. 

From US-Japan information exchange seminar on photo- 
rage energy solar conversion; Okazaki, Japan (12 Mar 1984). 

A general review of artificial or hydrogenic photosynthesis 
for the direct production of molecular oxygen and hydrogen is pre- 
sented. A summary of the Oak Ridge National Laboratory's experi- 
mental research program on photosynthetic water splitting using 
algae is included. The rates of hydrogen and oxygen production in 
continuous-wave light must be improved significantly before practi- 


08 HYDROGEN 
0801 Production 


cal developments can proceed. More fundamental research in the 
chemistry and physics of the process is recommended. 42 refer- 
ences, 5 figures. 


2029 (CONF-8410184—1) Photosynthetic water split- 
ting. Greenbaum, E. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 3p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002460. 

From GRI basic research contgractor’s review meeting on 
gaseous fuel synthesis from inorganic resources; Schaumberg, IL, 
USA (17 Oct 1984). 

Algae photosynthesis is a key areas of research for the pro- 
duction of gaseous fuels from inorganic resources. Absolute energy 
and quantum conversion efficiencies have been measured for five 
green algae species. Wild Chlamydomonas reinhardtii strains were 
subject to anaerobiosis, CO: deprivation, and irradiation in order to 
increase Hz and/or O2 photoproduction yields. (DLC) 


2030 (DOE/SF/90404—T1) Steam reforming of No. 2 
fuel oil. Final report. Cerini, D.J.; Shah, R.D.; Voecks, G.E. 
(Jet Propulsion Lab., Pasadena, CA (USA)). 15 Jul 1977. 
Sanaa A103-77SF90404. 38p. NTIS, PC A03. File 
Number T185002195. 

Steam reforming of No. 2 Fuel Oils being investigated as a 
means of generating hydrogen for fuel cells. Initial experimental 
work has been carried out with No. 2 Diesel Fuel. Baseline tests 
with naphtha were also conducted. The objective of the study was 
to study the conversion of the fuel into oxides of carbon as a func- 
tion of the process parameters. The poisoning effects of sulfur on 
the nickel catalyst were excluded from the study. The results show 
that temperatures of 1700 to 1800°F are required to obtain high 
converisons of No. 2 Diesel Fuel, compared to temperatures of 
1300 to 1400°F for naphtha. To suppress soot formation, a mini- 
mum steam to carbon (molar) ratio of three is required with tem- 
peratures above 1400°F. The impregnated type nickel catalyst was 
found to be more active than the uniformly mixed catalyst. The 
best results were obtained with Girdler G-90C catalyst with a 
steam to carbon ratio of 4.6 and 1750°F and at a space velocity of 
1400 hour~1. The methane leakage under these conditions was less 
than one half percent of input carbon. It is postulated that at this 
temperature the sulfur in the fuel is not retained by the catalyst. 
Long duration tests are required to prove this. 


2031 (ETSU-R—15) Future role of hydrogen in the UK 
energy economy. Langley, K.F. (UKAEA Atomic Energy 
Research Establishment, Harwell. Ener, ergy yee 
port Unit). ~~ fener 67p. Energy Technology Support 
Unit, Harwell, E d. 

The future a of hydrogen as an energy carrier within the 
UK energy system is considered. There are sections on; hydrogen 
production methods (production from hydrocarbons, water elec- 
trolysis, thermochemical cycles, and catalytic photolysis); transmis- 
sion and storage of hydrogen; hydrogen and the electricity indus- 
try; markets for hydrogen (ammonia synthesis, the petroleum indus- 
try, coal conversion, gas supply, steel industry, and transport fuels); 
the implications for the energy economy; overseas assessments on 
hydrogen; and RD and D requirements for hydrogen technology. 
An economic analysis of hydrogen production is presented in the 
appendix. (27 refs.) 


2032 (EUR—9081-EN) Optimization of the advanced al- 
kaline water electrolysis. Schlenter-Bongenaar, B.E.; Kon- 
ings, L.J.M.; Smeijers, C.J.; Verbunt, J.H.G. (Commission 
of the European Communities, Luxembourg. Directorate- 
General for Information, Market and Innovation). 1984. 
47p. Commission of the European Communities, Luxem- 
bourg. 

Additional energy losses in water electrolysis are caused by 
the evolution of gas bubbles. The main aim of this investigation is 
to obtain dimensionless correlations for the ohmic resistance be- 
tween the working electrode and the diaphragm in the presence of 
gas bubbles and for the average radius of the bubbles at the outlet 
of the electrolysis cell. The resistance and the average bubble 
radius have been determined in dependence of KOH-concentration, 
temperature, pressure, gas to liquid volumetric ratio at the outlet of 
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the cell, nature of the nickel electrode surface, electrode geometry 
and distance between working electrode and diaphragm. From the 
experimental results a dimensionless correlation for the reduced re- 
sistance between the working electrode and the diaphragm has been 
deduced. 


(EUR—9111-EN) Stabilization of biological photo- 
ee Continuous reactor use for hydrogen production 
through biophotolysis uempot, M.F.; Larreta 
Garde, V.; Lissolo, T.; Pulvin, S .; Thomasset, B. (Commis- 
sion of the European Communities, Luxembourg. Director- 
ate-General for Information, Market and Innovation). 1984. 
56p. Commission of the European Communities, Luxem- 
bourg. 

They key point and limiting step for the use of photosynthet- 
ic systems in direct bioconversion of solar energy is the low stabili- 
ty of their functions. Immobilization can be a tool for increasing the 
longevity of biocatalysts and allow their use in bioconversion proc- 
esses such as photoproduction of hydrogen gas from water using 
solar energy. Chloroplast membranes have been immobilized within 
various supports. The immobilization using the BSA-GA procedure 
seems to be the most attractive one. A detailed study of these im- 
mobilized chloroplast membranes has been done. We have correlat- 
ed kinetic behaviour with morphological and spectral properties of 
the immobilized biological material. The use of continuous flow re- 
actors allowed to study the real functional stability of photosynthet- 
ic systems and to explore denaturation phenomena under continu- 
ous illumination and over a long period of time. The efficiency of 
combined systems (chloroplast membranes-hydrogenase) has been 
tested. Co-immobilization of biocatalysts improves considerably the 
He photoproduction. The stabilization of a bacterial photosynthetic 
activity was also studied and photoreactors were built in order to 
produce a high added value molecule through a light-energy de- 
pendent process. Kinetic data about ADP photophosphorylation 
were obtained showing the influence of the ATP/ADP ratio in the 
microenvironment of the chromatophores. Factors controlling ATP 
regeneration were studied and a comparison between native and 
immobilized chromatophores was made. Different types of reactors 
(batch and open reactors) were tested. The inactivating effect of 
light and oxygen was demonstrated. 


2034 Steam reforming of fuel to hydrogen in fuel cells. 
Fraioli, A.V.; Young, J.E. (to Dept. of Energy). US Patent 
4,454,207. 12 Jun 1984. Filed date 13 Jul 1983. vp. 

PAT-APPL-513523. 

A fuel cell is claimed capable of utilizing a hydrocarbon 
such as methane as fuel and having an internal dual catalyst system 
within the anode zone, the dual catalyst system including an anode 
catalyst supporting and in heat conducting relationship with a re- 
forming catalyst with heat for the reforming reaction being sup- 
plied by the reaction at the anode catalyst. 


2035 Reactions for improving efficiencies in thermoche- 
mical cycles related to the sulfur dioxide-iodine process. 
Mason, C.F.V.; Bowman, M.G. (Los Alamos National Lab- 
oratory, Los Alamos, NM). International Journal of Hydro- 
gen Energy; 9: No. 5, 377-382(1984). 

A modification of the sulfur dioxide-iodine cycle which uses 
magnesium oxide, magnesium sulfate and magnesium iodide is ex- 
amined with particular emphasis on decreasing the amount of water 
employed and thereby increasing the efficiency. The key reaction is 
that of iodine with magnesium oxide and magnesium sulfite hexahy- 
drate with no additional water. This produces 77% of the total pos- 
sible sulfate as well as magnesium iodide, hydrogen iodide and hy- 
drogen at 523 K. The efficiency of this cycle varies between 58% 
and 39% depending on the amount of heat that can be recovered. 
This is the first example of a cycle where there is no large burden 
due to evaporation. 


2036 Role of homogeneous formate complexes in the 
water gas shift reaction catalyzed by the group 6 metal car- 
bonyls. Slegeir, W.A.R.; Sapienza, R.S.; Rayford, R.; Lam, 
L. (Brookhaven National Lab., Upton, NY). Organometal- 
lics; 1: 1728-1730(1982). 

The mechanism of the homogeneous water gas shift reaction 
catalyzed by the group 6 metal carbonyls involves the intermediacy 
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of a formate complex. Catalytic pressure reactions as well as stoi- 
chiometric photolysis and pyrolysis experiments provide support 
for this mechanism. 10 references, | table. 


0802 Storage 
REFER ALSO TO CITATION(S) 0802002031 


0804 Marketing And Economics 


2037 DOE (U.S. Department of Energy) program on hy- 
drogen energy systems. Swisher, J.H. (Dept. of Energy). pp 
645-671 of Hydrogen for energy distribution, symposium 


papers, 1978. Chicago, IL, USA; Institute of Gas Technolo- 
gy (1979). (CONF-780748—). 

From Hydrogen for energy distribution; Chicago, IL, USA 
(24 Jul 1978). 

The DOE budget for hydrogen programs in fiscal year 1979 
is $42 million, and the U.S. is also a participant in the $50 million 
hydrogen production program of the International Energy Agency. 
Hydrogen production is deemed the critical step because storage, 
transport, and conversion cannot be used until production is 
achieved. Hydrogen production by electrolysis and from coal 
should start to pick up a share of the market in the early 1990's, 
and should capture a sizable portion of the market after 2000. The 
largest DOE allocation is for the General Electric program to de- 
velop solid polymer electrolyzers. Of the total budget, 81% is in 
the area of hydrogen production. Storage receives 11% of the 
budget, containment materials 6%, and transmission-and-use and en- 
vironment-and-safety each 1%. Each program is described briefly. 


0806 Industrial And Commercial Use 


Operating experience with a liquid-hydrogen fueled 
Buick and refueling system. Stewart, W.F. (Los Alamos Na- 
tional Laboratory, Los Alamos, NM). International Journal 
of Hydrogen Energy; 9: No. 6, '335-538(1984), 

An investigation of liquid-hydrogen storage and refueling 
systems for vehicular applications was made in a recently complet- 
ed project. The vehicle used in the project was a 1979 Buick Cen- 
tury sedan with a 3.8'1 displacement turbocharged V6 engine and 
an automatic transmission. The vehicle had a fuel economy for 
driving in the high altitude Los Alamos area that was equivalent to 
2.4 km/1 of liquid hydrogen or 8.9 8.9 km/1 of gasoline on an 
equivalent energy basis. About 22% less energy was required using 
hydrogen rather than gasoline to go a given distance based on the 
Environmental Protection Agency estimate of 7.2 km/1 of gasoline 
for this vehicle. At the end of the project the engine had been op- 
erated for 138 h and the car driven 3633 km during the 17 months 
that the vehicle was operated on hydrogen. Two types of onboard 
liquid-hydrogen storage tanks were tested in the vehicle: the first 
was an aluminium Dewar with a liquid-hydrogen capacity of 1101; 
the second was a Dewar with an aluminium outer vessel, two 
copper vapor-cooled thermal radiation shields, and a stainless steel 
inner vessel with a liquid-hydrogen capacity of 1551. The Buick 
had an unrefueled range of about 274 km with the first liquid-hy- 
drogen tank and about 362 km with the second. The Buick was 
fueled at least 65 times involving a minimum of 8.1 kl of liquid hy- 
drogen using various liquid-hydrogen storage Dewars at Los 
Alamos and a semiautomatic refueling station. A refueling time of 9 
min was achieved, and liquid-hydrogen losses during refueling were 
measured. The project has demonstrated that liquid-hydrogen stor- 
age onboard a vehicle, and its refueling, can be accomplished over 
an extended period without any major difficulties; nevertheless, ap- 
propriate testing is still needed to quantitatively address the ques- 
tion of safety for liquid-hydrogen storage onboard a vehicle. 
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2039 Effect of surface chemistry on the development of 
the OH concentration in a combustion boundary layer. Catto- 
lica, R.J.; Schefer, R.W. (Sandia National Labs., Livermore, 
CA). pp p 311- 317 of Sym Oba, G (international) on combus- 
tion. Pittsburgh, PA, Combustion Institute (1982). 
(CONF-820801—). 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

The development of a combustion boundary layer formed by 
flowing a lean hydrogen-air mixture (phi 0.1) over a high tempera- 
ture (1170K) flat plate has been investigated. Two different plate 
surface materials were studied: platinum and quartz. The OH con- 
centration and temperature were measured respectively by laser in- 
duced fluorescence and Rayleigh scattering. The highly non-equi- 
librium OH concentration profiles were compared with the results 
of a numerical boundary layer model. The effect of surface chemis- 
try was evaluated with three general surface chemistry boundary 
conditions: noncatalytic, surface oxidation, and surface oxidation 
with radical recombination. Near the leading edge of the flat plate 
the OH concentration gradient obtained from the measured profiles 
for the platinum and quartz surfaces indicated a net OH production. 
Farther downstream the OH concentration profiles were substan- 
tially different, with the quartz surface behaving similar to the non- 
catalytic boundary condition and the platinum surface behaving 
similar to the boundary condition for surface oxidation with radical 
recombination. 14 references. 


2040 Chemical kinetic prediction of critical parameters 
in gaseous detonation. Westbrook, C.K.; Urtiew, P.A. (Cali- 
fornia Univ., Livermore). pp 615-622 of Symposium (inter- 
national) on combustion. Pittsburgh, PA, USA; Combustion 


Institute (1982). (CONF-820801—). ‘Contract W-7405-ENG- 
48. 


From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

A theoretical model including a detailed chemical kinetic re- 
action mechanism for hydrogen and hydrocarbon oxidation is used 
to examine the effects of variations in initial pressure and tempera- 
ture on the kinetic induction properties of gaseous fuel-oxidizer 
mixtures. Fuels considered include hydrogen, methane, ethane, eth- 
ylene, and acetylene. Induction lengths are computed for initial 
pressures between 0.01 and 10.0 atmospheres and initial tempera- 
tures between 200 K and 500 K. These induction lengths are then 
compared with available experimental data for critical energy and 
critical tube diameter for initiation of spherical detonation, as well 
as detonation limits in linear tubes. Combined with earlier studies 
concerning variations in fuel-oxidizer equivalence ratio and degree 
of dilution with N2, the model provides a unified treatment of fuel 
oxidation kinetics in detonations. 21 references. 
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2041 (AD-A—142153/6) Investigation of the kinetics of 
catalyzed combustion of fuel. Final report 1 August 1980-29 
January 1984, Marteney, P.J. (United May 18 Re- 
search Center, East Hartford, CT pay 4 May 1984. 7p. 
(UTRC—955279-1). NTIS, PC A02/MF A 

A program of fundamental studies in promt combustion is 
described. Argon-diluted mixtures of fuel and oxygen were sponta- 
neously reacted on platinum family surfaces. The specific surface 
reaction rate of fuel was obtained using an analytical program treat- 
ing both mass transport and chemical reaction. Observed activation 
energies range from 5 Kcal/mole for propylene to 20 Kcal/mole 
for methane. Conditions of test varied from 250 to 500 C inlet at 
fuel-air equivalence ratios of 0.4 to 3.0. Two-fuel mixtures were 
studied to determine the extent to which a more-reactive compo- 
nent influences the system. For mixtures of 10% propylene in meth- 
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ane, the reaction is essentially the same as for propylene alone, al- 
though methane under similar conditions is nearly unreactive. The 
condition of the surface was varied by pretreatment with fuel or 
oxygen. An extension in the transient time to steady operation was 
found, but neither suppression nor change in steady-state efficiency 
was seen, and the effect is entirely reversible. Interaction of NO 
with hydrogen reactions was observed by addition of NO to inlet 
mixtures. A threshold temperature of 700 C appeared to be re- 
quired for reduction in excess of 50%. 


2042 (ANL/CNSV-TM—137, pp 189-200) Biological 
conversion of wastes. Pfeffer, J.T.; Isaacson, H.R. (Univ. of 
Illinois, Urbana). Feb 1984. NTIS, PC Al2/MF AOl. File 
Number T184015454. (CONF-831 151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chi , IL, USA (28 Nov 1983). 

Typical munici wastes produced in the USA contains a 
large fraction of organic material. This material falls into three pri- 
mary categories: paper and paper products, green garbage and 
other food wastes, and yard and garden debris. Carbohydrates such 
as cellulose and hemicellulose are the dominant organics present in 
these waste categories. Since these materials are of natural origin, 
many microorganisms have the ability to metabolize the organic 
fraction. A major impediment to the efficient and economical con- 
version of municipal solid wastes (MSW) into various end products 
is the difficulty associated with the hydrolysis of the cellulose. It 
was concluded that, in the near term, methane production from 
MSW is the only bioconversion process that has potential. Technol- 
ogy for alcohol and chemical feedstock production has not been de- 
veloped sufficiently to offer a feasible system. 


2043 (ANL/CNSV-TM—137, pp 201-228) Solid waste 
to methane gas (update). Mooij, H.P. (Waste Management, 
Inc., eee Beach, FL). Feb 1984. NTIS, PC Al2/MF 
A01. File Number T184015454. (CONF- 831151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; IL, USA (28 Nov 1983). 

The activities of Waste Management, Inc. in the area of con- 
version of municipal solid wastes (MSW) to methane are discussed. 
The design, construction, and operation of a 50-100 ton/day plant 
to convert MSW to methane are discussed. A technical analysis of 
the plant is presented as well as the mean daily gas production data 
for steady-state operation. 


2044 (ANL/CNSV-TM—137, pp 133-160) Pyrolytic 
conversion of municipal waste to energy. Kuester, J.L. (Ari- 
zona State Univ., Tempe). Feb 1984. NTIS, PC A12/MF 
AO1. File Number TI84015454. (CONF-831 151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy —— Chicago, IL, USA (28 Nov 1983). 

the-art review of pyrolysis type technology as ap- 

plied to municipal waste feedstocks is presented. Both pure pyroly- 
sis and incomplete combustion processes are included as applied to 
producing a final product or systhesis gas for further processing. 
Feedstock characteristics are reviewed followed by a description of 
possible options to utilize this resource for energy production. Fun- 
damental pyrolysis concepts are then reviewed followed by a de- 
scription and evaluation of the present and emerging technology. 
This paper is a condensation of a report, MSW Thermal Systems 
Technology Status Report, Volume 5: Pyrolytic Conversion of Mu- 
nicipal Waste to Energy, prepared for Argonne National Laborato- 
ry (J.L. Kuester, September, 1982). References for all source mate- 
rial utilized in this paper are cited in the referenced report. 


2045 (CONF-8404123—, pp 10-16) Apparatus for mod- 
erate temperature vapor-liquid equilibrium measurements of 
CO,-isobutane Weber, L.A. (National Bureau of 
Standards, Boulder, CO). 10 Apr 1984. NTIS, PC A09/MF 
A0l. File Number 184014859" Contract Al01- 76PRO06010. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

A new apparatus designed for making VLE measurements 
on light hydrocarbon containing systems in the range 300 to 400 K 
and pressures of 2 to 150 bar is described. Features of the new ap- 
paratus, systems to be studied, and treatment of the data are dis- 
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cussed. Some data from a similar previous (cryogenic) apparatus 
are shown to illustrate expected results. 


2046 (DOE/ER/13217—1) Promoter modifications of 
catalytic activity and selectivity. Progress report, April 1, 

1984-October 1, 1984, Falconer, J.L. (Colorado Univ., Boul- 
der (USA). Dept. of Chemical eering). 8 Oct 1984. 

Contract FG02-84ER13217. 15p. NTIS, PC A02/MF A0Ol1; 

GPO Dep. File Number DE85000424. 

Catalytic activity and selectivity for CO and CO: hydrogen- 
ation on supported nickel catalysts were changed significantly by 
the addition of alkali promoters; the major factor in determining the 
change was the oxide support used. On most supports, alkali pro- 
moters decrease hydrogenation rates to varying degrees, apparently 
due to weakened hydrogen bonding. This results in lower methane 
turnover numbers and large olefin/paraffin ratios for CO hydrogen- 
ation. The rate of carbon hydrogenation is also dramatically re- 
duced. For CO. hydrogenation, selectivity to CO product increases 
as overall conversion decreases with promoter concentration. On 
Ni/SiO2-AlkOs, however, turnover numbers increase for both CO 
and CO, hydrogenation. These changes and studies in which nickel 
loadings were varied show that the K/Ni ratio is not sufficient to 
determine the changes due to the promoter. The oxide support and 
the nickel loading also have major influences, apparently because 
much of the promoter reacts with the support. The promoter prep- 
aration and the promoter salt used have much less effect than the 
support and the potassium loading. 


2047 (DOE/ET/20039—T1) Monfort waste conversion 
demonstration, Phase I. Progress report No. 7, October 1, 
1976-October 31, 1976. Turk, M. (United Technologies 
Corp., Windsor Locks, CT (USA). Hamilton Standard 
Div.). Nov 1976. Contract AC02-76ET20039. 43p. NTIS, 
PC A03. File Number TI84017616. 

Monthly progress is reported on a mobile processing unit 
utilizing fresh beef steer wastes from a feedlot receiving area at 0.25 
Ib volatile solids/ft*/day and a residence time of 10 days. Testing 
was accomplished with the addition of flaked corn to determine the 
capability of the methanogenic stage and increased gas pressure to 
2 psi. Results showed that the methanogenic process is healthy and 
has the capability of utilizing waste loads containing starches and 
sugars. No measurable effects were caused by a change in pressure. 
Data are presented in the Appendix. (DMC) 


2048 (DOE/PC/50804—7) CO-+ Hz reaction over nitro- 
gen-modified iron catalysts. Quarterly technical progress 
report, April 1, 1984-June 30, 1984. Delgass, W.N. (Purdue 


Univ., Lafayette, IN (USA)). 1984. Contract FG22- 
82PC50804. 40p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE85000025. 

The steady state Fischer-Tropsch behavior over the iron ni- 
trides at 523 and 450°K was compared to the kinetics over iron at 
similar conditions. At 523°K, 3/1 H2/CO at atmospheric pressure, 
the € and zeta nitrides give higher olefin to paraffin ratios and CO2 
activities than iron and the y’ nitride. At 458°K the high olefin to 
paraffin yield of the higher nitrides is preserved after an induction 
period. Detailed Moessbauer analysis of the catalysts used at 458°K 
showed < 20% incorporation of carbon and allows structural inter- 
pretation of carbon movement into, and nitrogen removal from, the 
nitride lattice. Quantitative analysis of the NH/sub x/D/sub 3-x/ 
species leaving a fresh nitride surface after a switch to D2 yields 
NH as the average composition of the surface nitrogen-containing 
species. 16 references, 6 figures, 3 tables. 


2049 (NP—5900270) Economic feasibility of electricity 
generation on cage layer operations. Bravo-Ureta, B.E.; 

McMahon, GV. i aemeaion 3 Univ., Storrs (USA). Dept. 

of Agricultural Economics and Rural Sociology). May 
1984. 37p. Agricultural Publications, U-35, Univ. of Con- 
necticut, Storrs, CT 06268. File Number T185900270. 

Research rt 79. 

Anaerobic digestion has been proposed as a method that en- 
hances the economic value of manure as well as environmental 
quality. The Technical feasibility of anaerobic digestion has been 
demonstrated in several small and large scale digesters operating 
with different animal manures. The economic feasibility of this 
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technology, however, has been investigated in only a few studies. 
The purpose of this study was to evaluate the economic feasibility 
of anaerobically digesting cage layer manure, assuming that the 
biogas produced was used to generate electricity which was sold to 
a public utility. The first step was to estimate a biogas production 
function from cage layer manure based on published data gathered 
from laboratory and large scale digesters. This production function 
was used to calculate electricity output and to specify a unique 
biogas to electricity systems (BES) for eight egg farms ranging in 
size from 40,000 to 576,000 hens. In the second step, a computer 
simulation model was designed to determine the initial investment 
requirements for the BES in each farm size. In the third step, the 
simulation model was used to evaluate the economic feasibility of 
the BES investment under different economic and technical as- 
sumptions. The study shows initial capital requirements for setting 
up a BES ranging from $115,470 for a 40,000 hen farm to $649,120 
for a 576,000 hen farm. Average investment per hen declined from 
$2.89 to $1.13 for the 40,000 and 576,000 hen farms, respectively. 
These figures indicate considerable economies of size associated 
with the BES investment. The simulation analysis revealed that the 
economic feasibility of the BES investment was significantly affect- 
ed by farm size, electricity price projections, and technical perform- 
ance levels. Tax credits and interest rates, ceteris paribus, had only 
a slight impact on net present value signs. 38 references, 3 figures, 
10 tables. 


2050 (PNL-SA—12403) Sixteenth thermochemical con- 
version contractors’ meeting: proceedings. (Pacific Northwest 
Lab., Richland, WA (USA)). Aug 1984. Contract AC06- 
76RL01830. 479p. (CONF-8405157—). NTIS, PC A21/MF 
A01; 1; GPO Dep. File Number DE85001151. 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

e research activities sponsored by the Biomass Thermo- 
chemical Conversion Program are directed toward exploiting the 
unique natural properties of biomass. Currently, this research can 
be divided into three areas: innovative direct combustion technolo- 
gy; gasification technology; and liquid fuels technology. These pro- 
ceedings describe on-going projects in each of these categories. In 
an effort to provide a broader perspective of biomass research 
sponsored by DOE, brief overview descriptions of the Short Rota- 
tion Woody Crops Program and microalgae research sponsored by 
the Aquatic Species Program are given at the beginning of these 
proceedings. Separate abstracts have been prepared for each 
project description for inclusion in the Energy Data Base. (DMC) 


2051 Motion of electrons in classical liquid: injected 
electron Hall mobility in liquid neopentane along the liquid 
vapor coexistence line between the triple and the critical 
point. Munoz, R.C.; Ascarelli, G. (Purdue Univ., West Lay- 
fayette, IN). Journal of Physical Chemistry; 88: No. 17, 3712- 
3715(16 Aug 1984). Contract AC02-79ER 10375. 

Results of measurements of the Hall mobility of electrons in- 
jected in liquid neopentane along the liquid-gas coexistence curve 
between a few degrees above the triple point and the critical point 
are reported. The Hall mobility was measured by the Redfield tech- 
nique. The time-of-flight mobility (TOF) was measured on the same 
sample over the same range in temperatures, and it is in good 
agreement with results published previously. The Hall mobility was 
found to differ significantly from the TOF. 


Kinetics of the reaction of ethyl radicals with mo- 
ieee oxygen from 294 to 1002 K. Slagle, I.R.; Feng, Q.; 
Gutman, D. (Illinois Inst. of Tech., icago). ” Journal of 
Physical Chemistry; 88: No. 16, 3648-3653(2 Aug 1984). Con- 
tract AC02-78ER14953. 
The kinetics and mechanism of the reaction of ethyl radicals 
with molecular oxygen have been studied between 294 and 1002 K. 
The radicals were produced by the rapid Cl + C,He reaction fol- 
lowing the pulsed production of chlorine atoms from the infrared 
multiple-photon-induced decomposition of CFCls. Reactant and 
product concentrations were monitored in real-time experiments 
using photoionization mass spectrometry. Overall rate constants of 
the C.Hs + O: reaction were measured near seven temperatures 
between 294 and 1002 K. In addition, C,H, product yields were de- 
termined at three different temperatures. Special emphasis was 
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given to obtaining the density dependence of the overall rate con- 
stant at four temperatures. The pressure and temperature dependen- 
cies of the measured rate constants, the C,H, product yields, and 
the results of prior studies of this reaction are discussed in terms of 
two mechanisms: one which proceeds by parallel uncoupled routes 
to C:HsO. and C,H, formation and another which proceeds by 
coupled routes via a common C:H;O,* intermediate. The 

mental findings appear to be more consistent with the enuebouh 
mechanism. 


2053 Enthalpies of hydration of alkenes. 2. The n-hep- 
tenes and n-pentenes. Wiberg, K.B.; Wasserman, D.J.; 
Martin, E. (Yale Univ., New Haven, CT). Journal of Physi- 
cal Chemistry; 88: No. 16, 3684-3688(2 Aug 1984). 

The enthalpies of reaction of the five n-heptenes with tri- 
fluoroacetic acid in the presence of a strong acid catalyst have been 
measured. A combination of these data with the available combus- 
tion data for the alkenes allows the enthalpies of formation to be 
determined with higher precision than previously possible. The dif- 
ferences in enthalpies of formation of the n-pentenes also were de- 
termined. The enthalpies of reaction of the three n-heptyl alcohols 
with trifluoroacetic anhydride were measured, and, when combined 
with the above data, permits the determination of the enthalpies of 
formation of the alcohols. Structural effects on the enthalpies of 
formation are discussed. 


2054 Catalytic method for synthesizing hydrocarbons. 
Sapienza, R.S.; Sansone, M.J.; Slegeir, W.A.R. (to Dept. of 
Energy). US Patent 4,460,710. 17 Jul 1984. Filed date 15 
Apr 1983. vp. 

PAT-APPL-485349. 

A method for synthesizing hydrocarbons from carbon mon- 
oxide and hydrogen by contacting said gases with a slurry of a cat- 
alyst composed of palladium or platinum and cobalt supported on a 
solid phase is disclosed. The catalyst is prepared by heating a heter- 
Ogeneous component of the palladium or platinum deposited on the 
solid support in a solution of cobalta carbonyl or precursors there- 
of. The catalyst exhibits excellent activity, stability in air, and pro- 
duces highly desirable products fractions even with dilute gaseous 
reactants. 


2055 Biomass pyrolysis with an entrained flow reactor. 
Bohn, M.S.; Benham, C.B B. (Solar 1 Energy Research Inst., 
Golden, CO). Industrial and Engineering Chemistry Process 
Design and Development; 23: No. 2, 355-363(Feb 1984). 

A tubular entrained flow reactor has been used to study the 
effect of process variables on biomass pyrolysis. In this type of re- 
actor, finely ground biomass particles are entrained by carrier gas 
and transported through a reactor tube which is heated to about 
900°C. Biomass particles pyrolyze as a result of heat transfer from 
the reactor wall yielding a gas composed primarily of carbon mon- 
oxide, carbon dioxide, hydrogen, methane, and unsaturated hydro- 
carbons. In this experimental program three dependent variables, 
percent conversion to gas, gas composition, and process heat, have 
been measured as a function of several process control variables. 
These process variables include reactor temperature, carrier gas to 
biomass flow ratio, reactor residence time, biomass particle size, 
and reactor Reynolds number. The data allow one to design and 
predict the performance of large-scale reactors and also elucidate 
heat transfer mechanisms in biomass pyrolysis. 


2056 Electron microscopy study of the low-temperature 
catalyzed steam gasification of graphite. Coates, D.J.; Evans, 
J.W.; Cabrera, A.L.; Somorjai, G.A.; Heinemann, H. (Law- 
rence Berkeley Lab., CA). Journal of Catalysis; 80: 215- 
220(Mar 1983). 

Researchers studying KOH-catalyzed low-temperature steam 
gasification of graphite, observed catalytic channeling of the graph- 
ite at 930°-1110°F - lower temperatures than previously reported 
for this mechanism using other catalysts. Kinetic studies gave a 
constant activation energy of 11 +/- kcal/mol at temperatures of 
390°-1110°F suggesting that one reaction mechanism holds good 
throughout this temperature range. 
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2057 Modeling of physical and chemical processes 
during pyrolysis of a large biomass pellet with 
verification. Chan, R.; Krieger, B.B. (Dept. 
Eng., Univ. of W: Seattle, WA). 
Papers, American Chemical Society, Division of Fue 
try; 28: No. 5, 330-337(1983). (CONF-830814—). 

From 186. national of the American Chemical Soci- 

Deg et heme 28 Aug 1983 

™ mathematical coh ps A 
so. ettioiagtaentlitins ematademmecaa tena cemane dene 
butions over a range of conditions of practical importance for gas- 
ification and combustion. Both chemical and physical processes are 
described using fundamental principles. Inclusion of water release 
and char deposition chemical reactions results in predictions of ulti- 
mate product distributions (gas, tar, and char yields) that are in 
good agreement with experiment and can aid in optimization of 
processes to maximize or minimize tar production. Predictions of 
products instantaneously released from a single wood pellet are in 
fair agreement with experiment. Computational difficulties are en- 
countered for the cases with the steepest temperature gradients. 
Previous studies using a complex kinetic mechanism and heat trans- 
fer in a wood slab made no comparison to experimental results. 
Thus, this study provides both a data base and a fundamental mod- 
eling approach that will enhance the understanding of the effects of 
physical properties and processes on the chemistry of devolatilizing 
biomass. Presentation of sensitivity analyses and further verification 
comparisons of the model are presented in a forthcoming article. 
Currently, pyrolysis product distribution as a function of particle 
size can be predicted only for the 1-D case. Extension of the model 
and experiments to realistic cases using 2-D samples is planned. 


2058 Reese ant sete Saat of aie ee 


ULE. (ESKOR, Inc) 1562-1570 7 descaalies f the 
c.). pp - oO oO 

1981 International Gas Research Conference. Rockville, 

MD, a? Government Institutes, Inc. (1982). (CONF. 


81 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

The recovery, processing, and utilization of methane pro- 
duced from landfill gas is an environmentally and economically ac- 
ceptable alternative source of energy. Associated environmental 
issues include the beneficial effects of removal of landfill gas from 
the site area and the problems of disposal of concentrated waste 
streams. Safety issues include the reduction of landfill explosive 
hazards, operational equipment and consumer protection. Available 
site specific data show that landfill gas recovery and processing fa- 
cilities reduce both site emissions and explosive hazards. The data 
indicate that processing landfill gas for high Btu utilization reduces 
trace gas component concentrations to well below the accepted ex- 
posure limits. In addition, incorporation of this gas into a commer- 
cial pipeline provides a further dilution factor. 
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2059 (OE/R4/10473—T1) Pag Lapeer! 
Small Grants biomass alcohol. 

report, June 30, 1981-December 31, 1983. Mullin 77, J.T: 
Hatch, R. (Florida Univ., Gainesville (USA). t. of 


Botany; Hatch Enterprises, Inc., Branford, FL (USA)). 
1984. Contract FG44-81R410473. 49p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE850003 14. 

A combination fermentation-distillation batch-type unit was 
constructed from plans obtained from Mother Earth, East Flat 
Rock, NC. This unit gives unsatisfactory fermentation times and ef- 
ficiencies because of the lack of an agitation system. It is also unsat- 
isfactory for distillation based on recovery, concentration and pro- 
duction rates of ethanol. A simple, inexpensive fermentor has been 
constructed and tested and found to give excellent results. Improve- 
ments in fermentation procedures with corn gave ethanol concen- 
trations of 9 to 10% (w/v) in 48 h. Even higher concentrations, 12 
to 13% (w/v), can be obtained with waste type supplements to the 
corn, with only slight increases, 12 to 24 h,;in time of fermentation. 
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Test runs have been made utilizing a wood gasifier to provide the 
heat for both cooking and distillation. A 70% reduction in energy 
cost was obtained as compared with fossil fuels. The distillers 
grains have been fed to farm animals and were readily accepted. 
The .hydrous alcohol (180 to 185 proof) has been used in a small 
engine, an automobile, and a pickup truck after only minor modifi- 
cations. Overall engine performance has been equal to gasoline. No 
negative environmental impacts have been identified. Small scale 
(10* gal/y) on-farm production and utilization units can contribute 
significant levels of ethanol. A positive energy balance can be real- 
ized, even with the most primitive unit, with a good gasifier. 
Proper design, construction and technical operating procedures are 
required to make such units economically and energetically feasible. 
It is also crucial that effective lines of communication be estab- 
lished with farming operations in order to deliver required informa- 
tion for on-farm ethanol production and utilization systems. 
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2060 (DOE/SF/11939—T1) Photosynthesis of ammonia. 
Mallow, W.A. (Southwest Research Inst., San Antonio, TX 
(USA)). 24 Sep 1984. Contract AC03-83SF11939. 36p. 
NTIS, PC A03/MF AOi; 1; GPO Dep. File Number 
DE85001482. 

This study has demonstrated the technical feasibility of pro- 
ducing ammonia using an innovative technique of combining air, 
water and sunlight. The technique involves passing moist air over a 
catalyst-doped, open-celled silica foam bed illuminated by cuncen- 
trated sunlight. A catalytic reaction results in tounts of ammonia. 
The work summarized in this report included testing of a pilot 
(small scale) ammonia production system located on the roof of a 
Southwest Research Institute (SwRI) Laboratory located in San 
Antonio, Texas. The system consisted of a catalyst foam bed locat- 
ed in a glass tube about three meters long and 5 centimeters in di- 
ameter and mounted on the focal line of a parabolic trough solar 
collector focused at the sun. The primary active ingredient in the 
catalyst was titanium dioxide. Moist air was blown through the 
glass tube, over illuminated catalyst foam bed. A catalytic reaction 
took place in the foam bed resulting in the production of ammonia 
gas. The ammonia gas was bubbled through a water scrubber 
where the ammonia was dissolved. The ammonia concentration in 
the scrubber water was then measured using chemiluminescence 
and spectrophotometry techniques to determine the ammonia pro- 
duction rate. Thirty-one tests were conducted in the roof top facili- 
ty. A number of important process parameters were evaluated. The 
ammonia production rate from these tests varied from several milli- 
grams per hour to a few micrograms per hour. The tests showed 
that ammonia production was possible although the yields were rel- 
atively low. Several aspects of the process could be improved to 
increase the yield rates. Specifically, better techniques for illuminat- 
ing the catalyst with concentrated sunlight and for providing mois- 
ture at the catalyst surface should enhance the ammonia production 
rate. 13 references, 7 figures, 1 table. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 0904002044, 2050, 2556, 2557, 2559, 3246 


2061 (ANL/CNSV-TM—137, pp 33-54) External com- 
bustion: an alternative to RDF. Helt, J.E. (Argonne National 
Lab., IL). Feb 1984. NTIS, PC A12/MF AO1. File Number 
T184015454. (CONF-831151—). 


From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 

The concept of using an external combustor integrated into 
an existing boiler plant and the manner in which this concept dif- 
fers from other energy from municipal waste (EMW) thermal con- 
cepts (i.e., mass burning, dedicated refuse-derived fuel (RDF) com- 
bustion, and RDF cofiring) is discussed. Mass and energy balances 
are given for five representative cases of the external combustor 
concept. Technical issues are identified and discussed and the need 
for additional work is highlighted. 
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(ANL/CNSV-TM—137, pp 55-78) Energy from 
municipal solid waste (EMSW); status of mechanical equip- 
ment and systems. Mayberry, J.L. (EG and G Idaho, Inc., 
Idaho Falls). Feb 1984. NTIS, PC A12/MF AO1. File 
Number T184015454. (CONF-831151—). Contract ACO07- 
761D01570. 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 

The status of some of the mechanical equipment used to pre- 
pare municipal solid wastes MSW for energy recovery is summa- 
rized, i.e., the kinds of mechanical equipment available and its uses, 
advantages and disadvantages, and potential problems. Mechanical 
equipment in MSW processing plants includes unit operations and 
auxiliary equipment. Size reduction equipment and classifiers are 
described. 


2063 (ANL/CNSV-TM—137, pp 79-95) Firing refuse- 
derived fuel. Hasselriis, F. Feb 1984. NTIS, PC A12/MF 
A01. File Number T184015454. (CONF-831151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 

The use of municipal solid wastes (MSW) as a means of 
solving the problem of refuse disposal in an environmentally ac- 
ceptable manner at lowest cost to the community is discussed. The 
option of processing MSW into a prepared, refuse-derived fuel 
(RDF) was proposed before 1970 as a means of achieving efficient 
combustion and conversion to energy. The highlights of a detailed 
technical status report on burning RDF in boilers are presented. 
The concept of processing refuse to produce fuel which can be 
burned in conventional boilers has proven to be feasible and eco- 
nomic under favorable circumstances. The advantages and disad- 
vantages of RDF systems are discussed. 


2064 (ANL/CNSV-TM—137, pp 97-119) Results of 
RDF cofiring by the electric utility industry. Fiscus, D.E.; 
Petersen, R.D.; Glaub, J.C.; Joensen, A.W.; Pearson, C.V.; 
McGowin, C.R. (Midwest Research Inst., Kansas City, 
MO). Feb 1984. NTIS, PC Ail2/MF AOl1. File Number 
~— (CONF-831151—). Contract W-31-109-ENG- 


From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 

Refuse derived fuel (RDF) has been used by the electric util- 
ity industry since April 1972. Only 354,414 tons of RDF had been 
cofired by the electric utility industry in suspension and cyclone 
fired boilers during the 11-year period, 1972 through 1982. Only 
two utilities, Ames, Iowa, and Madison, Wisconsin, were 
RDF commercially at the end of 1982. Two others, Lakeland, Flor- 
ida, and Rochester, New York, were in start-up mode; and four, 
Bridgeport, Connecticut; Chicago, Illinois; Milwaukee, Wisconsin; 
and St. Louis, Missouri, were shut down. One other utility, Balti- 
more, Maryland, had conducted a trial burn and was planning RDF 
cofiring in 1984. Electric utility operating experience shows that 
boiler thermal efficiency is reduced from 0.6 to 3.4 percentage 
points, and electrostatic precipitator efficiency is reduced from 0.2 
to 3.5 percentage points, depending on boiler load and percentage 
heat input by RDF. Suspension fired boilers without dump grates 
and boilers with a history of slagging problems firing coal only are 
not recommended for RDF cofiring. The major RDF cofiring 
problem for liberally sized suspension fired boilers fitted with dump 
grates has to do with materials handling of RDF to the boiler and 
bottom ash from the boiler. Oversize and long, resilient materials 
cause pluggage of pneumatic transport lines to the boiler. Metals in 
the bottom ash, especially wire, reinforce clinkers and cause jam- 
ming of clinker grinders. This study of cofiring experience, funded 
by Argonne National Laboratory, will assist the electric utility in- 
dustry in making decisions concerning possible RF projects and 
in designing and operating RDF cofiring systems. 


2065 (ANL/CNSV-TM—137, pp 121-132) Modeling 
the 


techniques for characterizing formance of waste con- 
version facilities. Savage, G.M. (Cal Recovery Systems, 
Inc., Richmond, CA). Feb 1984. NTIS, PC A12/ME. AOl. 
File Number 1184015454. (CONF-831 151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 
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The state-of-the-art of modeling of RDF processing systems 
is discussed. The program to improve the present RDF system 
modeling capability through the development of fundamental unit 
process models is also discussed. The present research stems from 
previous system modeling efforts of Cal Recovery Systems, Inc. 
(CRS) in the area of RDF processing. The discussion begins with a 
brief review of the concept and the utility of system models for 
RDF production facilities. Subsequent to the discussion of some of 
the important aspects and consequences of RDF system modeling, 
the present research activity of CRS in the modeling of unit oper- 
ations is described. A detailed discussion of the use of modeling in 
process design is not presented. The impetus for developing models 
for processing equipment and their incorporation into system 
models stems from the versatility inherent in the representation of 
systems in terms of governing mathematical relations. One can, for 
example, predict and judge the performance of a system over a va- 
riety of operating conditions and of feedstock characteristics. Prop- 
erly constructed and verifiable system models are powerful tools 
for designing processes, assessing their performance, and estimating 
their costs. 


2066 (ANL/CNSV-TM—137, pe 161-187) State of the 
art of fluidized bed combustion of municipal solid waste. 
Trezek, G.J. (Univ. of California, Berkeley). Feb 1984. 
NTIS, PC Al2/MF AOl. File Number 1184015454. 
(CONF-831151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 

The adaptation of the fluidized bed technology to municipal 
solid waste began in the early 1960's. During the past two decades, 
the pilot plant work shifted from pressurized adiabatic systems 
toward boiler type units in which the heat transfer surfaces were 
located in the bed and exhaust stream. The majority of the work 
has been conducted in relatively small units so that extrapolation or 
scale up to large systems is not straight forward. The Western Lake 
Superior Sanitary District waste water treatment sludge disposal fa- 
cility at Duluth represents the only commercial scale endeavor at 
burning municipal solid waste in a fluidized bed. This facility has 
experienced a number of operational problems dealing with the 
refuse processing, RDF and sludge feeding, reduced system per- 
formance due to poor fuel quality, and combustion by product dis- 
posal. In spite of system operational problems, economic projec- 
tions indicate that FBC is a feasible alternative for municipal solid 
waste treatment, particularly the codisposal alternative. In order to 
improve the technical performance of these systems a number of R 
and D requirements have been identified. These areas include: fuel 
preparation, location and number of feed ports, and adequate design 
models which will allow units to be properly scaled, as well as the 
effects of internal geometries, bed performance and air emissions to 
be evaluated. 


2067 Oe eee ae Economic analysis of three 
methods to dry biomass fuels. ke, E. (North Central 
Forest Experiment Station, St. Paak MN (USAD). Sep 1984. 
Contract FG05-830R21390. 122p. NTIS, PC A06/MF AO}; 
1; GPO Dep. File Number DE85000178. 

All of the systems evaluated have positive and relatively 
high benefit cost ratios. Although the corncob system had the high- 
est benefit cost ratio, it is also the system with the most hypotheti- 
cal assumptions. Experimentation with some of the input param- 
eters, such as the temperature of the flue gas discussed previously, 
showed that the corncob dryer and combustion unit had the least 
stability of the four alternatives. Results of these economic analyses 
confirm Frea’s findings on the relative disadvantage of a rotary 
drum drying system compared to not predrying fuel before the 
boiler. Frea states that a rotary drum dryer heated by flue gas 
energy was not economically favorable for 50% m.c. wood chips. 
The pressure steam dryer would have a more positive economic 
picture if the low pressure steam which is generated by the system 
had a value to the plant. The scenario for this economic analysis 
report precluded valuation of the steam byproduct because all sys- 
tems had to be comparable; the other systems did not produce 
excess steam. The four systems simulated for this report show posi- 
tive benefit cost ratios even under our conservative economic pa- 
rameters and would provide a favorable investment under the right 
circumstances. Each individual installation will differ in its operat- 
ing characteristics and energy requirements. Therefore, comprehen- 
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sive feasibility studies must be performed at each facility to deter- 
mine the most economically advantageous system. 75 references, 4 
figures, 12 tables. 


2068 (EPRI-AP—3679) Assessment of the potential of 
ao as energy crops for the electric utility industry. 
Final report. Goodin, J.R. (Texas Tech Univ., Lubbock 
(USA)). Sep 1984. 55p. Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303. File Number T185920069. 

This technical report assesses and estimates the potential of 
selected halophytes as future renewable energy resources, especially 
by US electric utilities, and familiarizes with research 
and development problems that must be resolved before these 
energy sources can become dependable supplies of energy. A litera- 
ture search related to both indigenous and exotic species of halo- 
phytes has been done and appropriate terrestrial species have been 
selected. Selection criteria include: total biomass potential, genetic 
constraints, establishment and cultivation requirements, regions of 
suitability, secondary credits, and a number of other factors. Based 
on these selection criteria, for the arid western states with high 
levels of salinity in water and/or soils, there is little potential for 
energy feedstocks derived from grasses and herbaceous forbs. Like- 
wise, coastal marshes, estuaries, and mangrove swamps, although 
excellent biomass producers, are too limited by region and have too 
many ecological and environmental problems for consideration. 
The deep-rooted, perennial woody shrubs indigenous to many 
saline regions of the west provide the best potential. The number of 
species in this group is limited, and Atriplex canescens, Sarcobatus 
vermiculatus, and Chrysothamnus nauseosus are the three species 
with the greatest biological potential. These shrubs would receive 
minimal energy inputs in cultivation, would not compete with agri- 
cultural land, and would restore productivity to severely disturbed 
sites. One might logically expect to achieve biomass feedstock 
yields of three to five tons/acre/yr on a long-term sustainable basis. 
The possibility also exists that exotic species might be introduced. 
67 references, 1 figure, 5 tables. 


2069 (NP—5900297) Determination of available heat of 
combustion data for Canadian woody species. Final report. 
Kryla, J.M. (Forintek Canada Corp., Ottawa, Ontario. East- 
ern Forest Products Lab.). Feb 1984. 96p. NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE85900297. 

A literature review was conducted to obtain reliable, experi- 
mentally determined calorific data for the varicus components of 
Canadian tree species. Information was obtained for 48 tree species 
native to Canada and is presented in tabular form. For indigenous 
species, the overall mean calorific value was found to be 21.18 MJ/ 
kg for softwood materials (i.e. stem wood, stem bark, foliage, etc.) 
compared to 19.35 MJ/kg for hardwoods. Variation between re- 
ported values for a component of a particular species was found to 
be generally less than 5% but, in some instances, exceeded 10%. 
Calorific data are also presented for hybrid poplar and for several 
foreign species commonly planted in Canada. It is recommended 
that experimental research be conducted to form a complete calorif- 
ic value checklist which could be used to supplement Canadian bio- 
mass inventory data. 83 references, 54 tables. 
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2070 (DOE/ID/12126—2) Shawmut Hydroelectric Re- 
development project. Final operation and maintenance report. 
(Central Maine Power Co., Augusta (USA)). Jun 1984. 
Contract FC07-801D 12126. 114p. NTIS, PC A06/MF AOl1; 
1; GPO Dep. File Number DE85002670. 

It is required that Central Maine Power Company furnish 
the DOE complete operation and maintenance data and generation 
cost statistics covering a period of two years following generation 
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of first power at the Shawmut demonstration facility. The report 
discusses major design, operation and maintenance problems, 
energy production, operation and maintenance costs and the net 
cost of electricity for two years of commercial operation. 


1305 Economics And Management 


2071 China's small-hydro turbine technology. Klotz, 
L.H.; Ferreira, A.; Tu, Z.X. (Phoenix Hydro Inc., Durham, 
NH). Hydro Review; 3: No. 3, 74-78(Fal 1984). 

With China's national commitment to small hydro and the 
attendant economies obtained by standardization of designs and 
mass manufacturing of equipment (versus individual fabrication), 
American utilities reported to the Electric Power Research Insti- 
tute (EPRI) that hydroelectric turbine-generators were available 
from the People’s Republic of China at very low competitive 
prices. To help provide an overview of the technical suitability of 
small hydroelectric equipment from the Peoples’ Republic of China, 
a three-person EPRI project team spent 12 days in China visiting 
pertinent hydroelectric facilities. The article is based on the result- 
ing EPRI report. 5 references, 4 figures. 


14 SOLAR ENERGY 
1401 Resources And Availability 


2072 (DOE/ET/20164—T1) Program for solar energy 
meteorological research and training, Region VI. Final report. 
Ryznar, E.; Portman, D.J. (Michigan Univ., Ann Arbor 
(USA)). Aug 1983. Contract FG05-77ET20164. 40p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE85001483. 

Results of work on the Program for Solar Energy Meteoro- 
logical Research and Training, Region VI, for the period 1 October 
1977 through 30 June 1982 are summarized. Activities involving 
solar and meteorological measurements and data processing, educa- 
tion and training and communications and consultation are de- 
scribed. 


2073 (EUR—8744-EN) Determination of the global ra- 
diation and of cloudiness from satellite data. Moeser, W.; 
Raschke, E. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1983. 51ip. Commission of the European 
Communities, Luxembourg. 

An operational method has been developed to determine the 
fields of global radiation at the surface and of cloudiness from the 
imaging data of the geostationary satellite METEOSAT. In this 
method results of radiative transfer calculations for clear as well as 
for cloudy atmospheres are combined on a statistical basis with pa- 
rameters determined from these measurements. This provides a par- 
ameterization of actual cloudiness which suffices in accuracy and 
which is economical enough to be run on a minicomputer. Hourly 
data of global radiation measured during June 1979 by 19 pyrano- 
meters of the Deutscher Wetterdienst (DWD) radiation network 
have been compared with the results derived from METEOSAT 
data of the same period. The RMS difference for single day values 
of hourly means reaches a maximum of 90 Wm~? at noon which is 
approximately 11% of the corresponding clear sky irradiance. For 
the monthly mean value of hourly means the RMS difference re- 
duces to 30 Wm~? at noon. This difference is not only due to sim- 
plifications of the method but also to errors within the pyranometer 
measurements and local variations of the radiation field. 


2074 The diffuse component of the daily global solar ir- 
radiation at Corvallis, Oregon (U.S.A.). Rao, G.R.N.; Brad- 
ley, W.A.; Lee, T.Y. (Department of Atmospheric Sciences, 
Oregon State University, Corvallis, OR). Solar Energy; 32: 
No. 5, 637-641(1984). 

Simple linear regression models have been developed for the 
estimation of the ratio borne by the daily diffuse solar irradiation to 
the daily global irradiation at Corvallis, Oregon (U.S.A.) based on 
insolation measurements made during 1980-81. The daily clearness 
index and the hours of bright sunshine have been used as the pre- 
dictors. More than 85% of the variability of this ratio is explained 
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by these models. It is observed that this ratio has a constant value, 
very close to unity, for all values of the clearness index less than or 
equal to 0.2. 


2075 Emissivity of clear skies. Berdahi, P.; Martin, M. 
(Lawrence Berkeley Laboratory, University of California, 
Berkeley, CA). Solar Energy; 32: No. 5, 663-664(1984). 

In a recent article Berdahl and Fromberg discussed the ther- 
mal radiance of clear skies and presented measured data from three 
U.S. cities in the form of a correlation of sky emissivity versus sur- 
face dewpoint temperature. In this note the authors present addi- 
tional data and the corresponding improved formula for the sky 
emissivity. In the prior article, the clear sky emissivity at night was 
found. The larger "new" data set consists of 57 months of data ob- 
tained at 6 sites as compared to the “old” data set of 11 months of 
data at 3 sites. At first sight the extension of the analysis to the new 
data set would seem to be straightforward. However, in order to 
use the largest possible set of data and to maintain the highest possi- 
ble accuracy, an indirect analysis of the data is required. 


1403 Economics 


2076 Federal incentives used to stimulate energy produc- 
tion. Cone, B.W. (Pacific Northwest Laboratory, Richland, 
Washington). Northrop University Law Journal of Aerospace, 
Energy and the Environment; 2: No. 1, 15-21(Win 1980). 
Contract AC06-76RL01830. 

An overview of current incentives for energy production 
compares the environment for producing major energy sources, 
from exploration to waste disposal, with that of solar energy. A 
precedent exists since federal expenditures from 1918 to the present 
to stimulate energy production total $217.4 billion, with oil receiv- 
ing 46.6% and electricity 26% of that amount. Nearly 48% of the 
expenditures involved the use of or exemption from taxes, which 
has the most public appeal. Because the purpose of incentives is to 
promote a new technology and to cover the difference between pri- 
vate and public values, the use of incentives to promote solar 
energy must deal with the disparity between these two sets of 
values; i.e., the precedent is there, but society must decide what 
shape incentives should have and what level of government invest- 
ment is desirable. 1 table. 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 1404002076 


2077 Solar access: is there a shining future?. Heller, L 
Northrop University Law Journal of Aerospace, Energy and the 
Environment; 2: No. 1, 1-13(Win 1980). 

Just as the improving economics of solar energy will appeal 
to financial institutions, legislative incentives must provide legal 
protection and financial incentives before solar energy will be a 
viable alternative. Legal access specifications will vary by region, 
making solar access laws complex and requiring certain trade-offs 
on the basis of cost-benefit relationships to the total energy picture. 
Possible solutions are express solar easements and zoning and land 
use planning that could include rezoning, overlay zoning, solar en- 
velopes, and protection on a neighborhood scale. A combination of 
governmental regulations and voluntary agreements will be the 
most sensible approach. 69 references. 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 1405001735, 1744, 1745, 1813, 2028, 2033, 
ox po] rae 2049, 2050, 2055, 2057, 2060, 2067, 2068, 2069, 2178, 2552, 


2078 (ANL/CNSV-TM—146) Energy from biomass: 
building on a generic technology base. of the 
second technical review meeting. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 181p. 
(CONF-840493—). NTIS, PC A09/MF A0O1; 1; GPO Dep. 
File Number DE85001806. 
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From Energy from biomass technical review meeting; Port- 
land, OR, USA (23 Apr 1984). 

Papers presented at the meeting are included in this proceed- 
ings. Topics covered are: a discussion of DOE’s biomass thermo- 
chemical conversion program; economics of ethanol production; 
high- -temperature acid hydrolysis of cellulose for alcohol produc- 
tion; issues in air pollution regulation from residential wood com- 
bustion; legislative and regulatory climates affecting commercializa- 
tion of renewable fuels; and (the remaining papers) biomass produc- 
tion. Separate abstracts have been prepared for each paper for in- 
clusion in the Energy Data Base. (DMC) 


2079 (DOE/JPL—1060-71) Review of solar fuel- 

ing quantum conversion processes. Peterson, D.B.; Biddle, 
J.R.; Fujita, T. (Jet Propulsion Lab., Pasadena, CA (USA)). 
1 May 1984. Contract AM04-80AL13137. 87p. GPL-PUB— 
84-32). NTIS, PC A05/MF A01; GPO Dep. File Number 
DE85000336. 

The single most important factor in determining the cost of 
fuel produced by a commercial-scale solar photochemical plant is 
the overall efficiency which is limited primarily by the relatively 
low efficiency of the solar photochemical process. The results of 
that study are summarized. Because of the pivotal role of photo- 
chemical efficiency in determining the economic viability of fuel 
production, the current status and potential of fuel-producing solar 
photochemical processes are discussed in this report. Research has 
focused almost exclusively on splitting water to produce dihydro- 
gen and is at a relatively early stage of development. Current em- 
phasis is primarily directed toward understanding the basic chemis- 
try underlying such solar quantum conversion processes. Theoreti- 
cal analyses by various investigators predict a limiting thermody- 
namic efficiency of 31% for devices with a single photosystem op- 
erating with unfocused sunlight at 300°K. When non-idealities are 
included, it appears unlikely that actual devices will have efficien- 
cies greater than 12 to 15%. Observed efficiencies are well below 
theoretical limits. Cyclic homogeneous photochemical processes for 
splitting water have efficiencies considerably less than 1%. Efficien- 
cy can be significantly increased by addition of a sacrificial reagent; 
however, such systems are no longer cyclic and it is doubtful that 
they would be economical on a commercial scale. The observed ef- 
ficiencies for photoelectrochemical processes are also low but such 
systems appear more promising than homogeneous photochemical 
systems. Operating and systems options, including operation at ele- 
vated temperature and hybrid and coupled quantum-thermal con- 
version processes, are also considered. 


2080 ag gt i get Solar photochemical process 

for production of fuels and chemicals. Biddle, 
J.R.; Peterson, D.B.; Fujita, T. (Jet Propulsion Lab., Pasa- 
dena, CA (USA)). 1 ‘May 1984. Contract ‘AM04-80AL 13137. 
92p. (JPL-PUB—84-31). NTIS, PC A05/MF AO1; 1; GPO 
Dep. File Number DE85000335. 

The engineering costs and performance of a nominal 25,000 
scmd (883,000 scfd) photochemical plant to produce dihydrogen 
from water have been studied. Two systems were considered, one 
based on flat-plate collector/reactors and the other on linear para- 
bolic troughs. Engineering subsystems were specified including the 
collector/reactor, support hardware, field transport piping, gas 
compression equipment, anc balance-of-plant (BOP) items. Overall 
plant efficiencies of 10.3 and 11.6% are estimated for the flat-plate 
and trough systems, respectively, based on assumed solar photo- 
chemical efficiencies of 12.9 and 14.6%. Because of the opposing 
effects of concentration ratio and operating temperature on efficien- 
cy, it was concluded that reactor cooling would be necessary with 
the trough system. Both active and passive cooling methods were 
considered. Capital costs and energy costs, for both concentrating 
and non-concentrating systems, were determined and their sensitivi- 
ty to efficiency and economic parameters were analyzed. Results 
predict energy costs in the range of $34 to $55/10° kJ ($36 to $59/ 
10° Btu) for the flat-plate system and $94 to $141/10* kJ ($99 to 
$149/10® Btu) for the trough system. The overall plant efficiency is 
the single most important factor in determining the cost of the fuel. 
Therefore, solar quantum conversion processes were reviewed for 
the purpose of identifying processes which promise better perform- 
ance and lower costs. Operating and systems options, including op- 
eration at elevated temperatures and hybrid and coupled quantum- 
thermal conversion processes, were also briefly examined. 


harvesting on small woodlots in New Hampshire. Berti, 
(FORECO, Forest Resource Consultants, Rumney, NH 
(USA)). Jun 1984. a PC A04/MF AOI, "GPO 
Dep. File Number D 

esate: <2 A AO 
twenty-one woodlots from 4 to 39 acres in size. A mix of equip- 
ment was evaluated in different terrain and stand conditions. Land- 
owner and silvicultural objectives varied; most woodlots required 
only a partial, or selective harvest although three clearcuts were in- 
cluded for comparison. Silvicultural objectives were met on all 
sites, and residual damage was less than with traditional harvesting. 
Equipment, job layout and supervision were examined in detail. 
Average yields from thinnings were 35 tons per acre. From the 
data obtained estimates of the available biomass resource in the 
southern two-thirds of the state were made. The project demon- 
strated that mechanized, biomass harvesting on small woodlots, is 
both economically and silviculturally feasible and desirable. 27 ref- 
erences, 10 tables. 


2082 (DOE/NBM—5000682) Continued development of 
the residue baler. Final report. Stuart, W.B. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg (USA). School of 
Forestry). [1984]. 30p. NTIS, PC ‘A03/MF AOl; 1; GPO 
Dep. File Number DE85000682. 

The baling concept discussed in this report has evolved from 
work started in 1975. The objective of this activity was to develop 
a method for transporting entire above ground portions of both 
pine and hardwood stems to a mill or centralized processing point 
in a form that was compatible with truck, trailer, rail and barge 
hauls and with sufficient bulk density to optimize load sizes on the 
various carriers while expending a minimum amount of capital and 
energy in the woods operations. The year’s work resulted in the 
baling concept and a prototype baler being tested under a wide va- 
riety of field conditions material types and operating scenarios. The 
work in the Pacific Northwest demonstrated that baling offers a 
means of preparing forest residues for transport which results in a 
near maximum solid wood content in a load. The reworking of the 
hydraulic circuits significantly reduced the cycle time on the proto- 
type without increasing the power requirements. The installation of 
the wire feed assembly moved the development of an automatic 
banding and tying system one step closer. Both sets of field trials 
also pointed out that a true field demonstration of the commercial 
ability of the baline concept will have to await the construction of 
a second generation prototype producing a larger bale and designed 
to accept several different infeed types. 7 figures, 3 tables. 


2083 (EUR—8215-EN) Investigation on ion implanta- 
tion as a technique suitable to fabricate high efficiency silicon 
solar cells. Pt. 2, Soncini, G.; Zignani, F. (Commission of 
the European Communities, Luxembourg. Directorate-Gen- 
eral for Information, Market and Innovation). 1984. 81p. 
Commission of the European Communities, Luxembourg. 

n*/p supersaturated solar celis were fabricated by using ion 
implantation and pulsed laser annealing. With these techniques it is 
possible to obtain emitters which are doped well beyond the solu- 
bility limit and present lower sheet resistivities for equal junction 
depth. In fact, the cells produced in this way presented a low series 
resistance, but, the higher the emitter doping was, the lower was 
the conversion efficiency. Measurements of diffusion length, quan- 
tum efficiency and reflectivity allowed us to demonstrate that the 
supersaturated layers are characterized by high values of the ab- 
sorption coefficient, which are two orders of magnitude higher 
than in the low doped silicon (for the wavelength of 0.9 um). 
Moreover, reflectivity measurements evidenced a considerable de- 
crease of this parameter for the very high concentration examined. 
The dramatic increase of the absorption in the emitter region, 
where it is well known that the collection efficiency is in any case 
very low, determines a poor short circuit current and consequently 
a low conversion efficiency of the solar cells. 


2084 (N—84-26984) Comparative measurement of capac- 
itance in solar cells for space 

Nubile, P. (Instituto de Pesquisas Espaciais, 

Campos (Brazil)). Apr 1984. 88p. NTIS, PC A05/MF AOl1. 





14 SOLAR ENERGY 
1405 Solar Energy Conversion 


An electric circuit capable of measuring the capacitance of 
PN junctions under reverse bias was mounted. This circuit was 
used for characterizing monocrystalline silicon solar cells for terres- 
trial and space applications. The thermic cycle and radiation 
damage effects on solar cells in the space and its influence on the 
CxV curves were studied for verifying the possibility of occurring 
significative alterations on doping profiles of the analyzed cells. 


2085 (N—84-27824) Characteristics of arc currents on a 
negatively biased solar cell array in a plasma. Sny der, D.B. 
(National Aeronautics and S Administration, Cleveland, 
OH (USA). Lewis Research Center). 1984. 12p. (NASA- 
TM—83728; E—2170). NTIS, PC A02/MF AOI1. 

The time dependence of the emitted currents during arcing 
on solar cell arrays is being studied. The arcs are characterized 
using three parameters: the voltage change of the array during the 
arc (i.e., the charge lost), the peak current during the arc, and the 
time constant describing the arc current. This paper reports the de- 
pendence of these characteristics on two array parameters, the 
interconnect bias voltage and the array capacitance to ground. It 
was found that the voltage change of the array during an arc is 
nearly equal to the bias voltage. The array capacitance, on the 
other hand, influences both the peak current and the decay time 
constant of the arc. Both of these characteristics increase with in- 


(N—84-28614) Proceedings of the Flat-Plate Solar 


f umas, 
K.A. (Jet Propulsion Lab., Pasadena, CA (USA)). Apr 
1984. 652p. (NASA-CR—173746; JPL—84-23). NTIS, PC 
A99/MF AOi. 

Theoretical and experimental phenomena, applications, and 
characterization including stress/strain and other problem areas that 
limit the rate of growth of crystals suitable for processing into effi- 
cient, cost-effective solar cells are discussed. Melt spinning, ribbon 
growth, rapid solidification, laser recrystallization, and ignot 
growth of silicon and metals are also discussed. 


2087 (N—84-28616) Is there a speed limit. Chalmers, B. 
(Harvard Univ., — MA (USA)). Apr 1984. 25p. 
NTIS, PC A99/MF A\ 8 

Fundamental sto limiting the rate of the growth of crys- 
tals suitable for processing into cost efficient effective solar cells are 
discussed. The physical conditions which permit the growth of 
sheet directly from the melt are explored to identify the factors 
which control the growth rate. These criteria are edge defined film 
fed growth, free meniscus growth and inclined interface growth 
with specific reference to the effects that increase of speed has on 
those aspects of the resulting material that bear on the quality of 
the solar cells made from it. Useful directions for future research 


2088 (N—84-28618) Crystallization of silicon ribbons. 
Leipold, M.H. (Jet Propulsion Lab., Pasadena, CA (USA)). 
Apr 1984. 9p. NTIS, PC A99/MF AO1. 

Purity constraints for reasonable solar-cell efficiency require 
that silicon-ribbon growth for photovoltaics occur in a regime in 
which constitutional supercooling or other compositional effects on 
the crystallization front are not important. A major consideration in 
the fundamentals of crystallization is the removal of the latent heat 
of fusion. The direction of removal, compared with the growth di- 
rection, has a major influence on the crystallization rate and the de- 
velopment of localized stresses. The detailed shape of the crystalli- 
zation front appears to have two forms: that required for dendritic- 
web growth, and that occurring in all others. After the removal of 
the latent heat of fusion, the thermal-mechanical behavior of all rib- 
bons appears similar within the constraints of the exothermal gradi- 
ent. The technological constraints in achieving the required thermal 
and mechanical conditions vary widely among the growth process- 
es. 


2089 (N—84-28626) Polycrystalline silicon sheets for 


solar cells by the improved spinning method. Maeda, Y.; Yo- 
koyama, T.; Hide, I. (Horton (James), Arcadia, CA (USA)). 
Apr 1984. 9p. NTIS, PC A99/MF AO1. 
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Cost reduction of silicon materials in the photovoltaic pro- 
gram of materials was examined. The current process of producing 
silicon sheets is based entirely on the conventional Czochralski 
ingot growth and wafering used in the semiconductor industry. The 
current technology cannot meet the cost reduction demands for 
producing low cost silicon sheets. Alternative sheet production 
processes such as unconventional crystallization are needed. The 
production of polycrystalline silicon sheets by unconventional ingot 
technology is the casting technique. Though large grain sheets 
were obtained by this technique, silicon ribbon growth overcomes 
deficiencies of the casting process by obtaining the sheet directly 
from the melt. The need to solve difficulties of growth stability and 
impurity effects are examined. The direct formation process of po- 
lycrystalline silicon sheets with large grain size, smooth surface, 
and sharp edges from the melt with a high growth rate which will 
yield low cost silicon sheets for solar cells and the photovoltaic 
characteristics associated with this type of sheet to include an 
EBIC study of the grain boundaries are described. 


(N—84-28629) S-Web technique for high-speed 
pone of Si sheets. Grabmaier, J.G.; Foell, H. (Siemens 
A.G., Muenchen (Germany, F.R.)). Apr 1984. 17p. NTIS, 
PC A99/MF AOl. 

The support web (S-Web) technique which was conceived 
as a method to grow Si-ribbons at large areal growth rates is de- 
scribed. A net made from carbon fibers is pulled through liquid Si. 
Webs of liquid Si are drawn out within the meshes of the net and 
kept stable by the high surface tension of liquid Si. The liquid webs 
crystallize some time after their formation giving a ribbon shaped 
body of Si at high speed. Ribbons which are suitable for the fabri- 
cation of solar cells are obtained at low pulling speeds. The results 
of the net pulling experiments are presented 


2091 (N—84-28630) Edge Stabilized Ribbon (ESR) 
stress, dislocation density and electronic performance. Sachs, 
E.M. (Little (Arthur D.), Inc., Cambridge, MA (USA)). 
Apr 1984. 17p. NTIS, PC A99/MF AO1. 

The edge stabilized ribbon (ESR) silicon ribbon was grown 
in widths of 1, 2.2 and 4.0 inches at speeds ranging from .6 to 7 in/ 
min, which result in ribbon thicknesses of 5 to 400 microns. One of 
the primary problems remaining in ESR growth is that of thermally 
induced mechanical stresses. This problem is manifested as ribbon 
with a high degree of residual stress or as ribbon with buckled 
ribbon. Thermal stresses result in a high dislocation density in the 
grown material, resulting in compromised electronic performance. 
Improvements in ribbon flatness were accomplished by modifica- 
tion of the ribbon cooling profile. Ribbon flatness and other experi- 
mental observations of ESR ribbon are discussed. Laser scanner 
measurements show a good correlation between diffusion length 
and dislocation density which indicates that the high dislocation 
densities are the primary cause of the poor current performance of 
ESR materials. Dislocation densities were reduced and improved 
electronic performance resulted. Laser scanner data on new and old 
material are presented. 


2092 (N—84-28631) Low angle silicon sheet growth: a 
review of progress, problems and promise. Bates, H.E.; 
Jewett, D.N. (Energy Materials Corp., South Lancaster, 
MA (USA)). Apr 1984. 1lp. NTIS, PC A99/MF A011. 

High growth rates which are the key to a successful low 
cost silicon ribbon technology is discussed. The heat of fusion is 
conducted along the grown ribbon for some distance before it can 
be dissipated. The conduction path is limited to the cross sectional 
area of the ribbon, since the solid-liquid interface is perpendicular 
to the pull direction. Horizontal ribbon growth is achieved by pro- 
viding an extended solidification interface, parallel within a few de- 
grees, to the pull direction. The heat of fusion need only be con- 
ducted through the thickness of the ribbon and is dissipated from 
the upper surface which comprises an area equal to the interface. 
Growth of up to 15cm wide ribbon and continuous growth of rib- 
bons as long as 120 meters is demonstrated. Areal productivity as 
high as 2.7 sq/m/hr is shown for a single 15 cm ribbon, while typi- 
cal values of approximately 1 sq/m/hr are obtained in the growth 
of 5 cm ribbon. 
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2093 (N—84-28632) Mathematical modelling of high- 
speed ribbbon systems: a case study of edge-defined film-fed 
growth. Ettouney, H.M.; Brown, R.A. (M 

of Tech., Cambridge (USA)). Apr 1984. 19p. NTIS, PC 
A99/MF AOl1. 

Finite element numerical analysis was used to solve the cou- 
pled problem of heat transfer and capillarity to describe low and 
high speed silicon sheet growth in meniscus defined systems. Heat 
transfer models which neglect the details of convective heat flow in 
the melt are used to establish operating limits for an EFG system in 
terms of the growth rate, die temperature and the static head acting 
on the meniscus. It is shown that convective heat transfer in the 
melt becomes important only at high growth rates or for materials 
with low thermal conductivities. 


2094 (N—84-28633) Improved analysis — the thermal 
buckling of silicon sheet. Dillon, O.W. Jr.; Deangelis, R. 
(Kentucky Univ., Lexington (USA)). Apr 1984. 20. NTIS, 
PC A99/MF A\ AOi. 

Buckling problems on the production of wide and thin sili- 
con sheet are discussed. Buckling occurs in all of the processes 
which are investigated for their potential in mass producing wide 
silicon sheet for use in making solar cells. It is a fact that the proc- 
esses which produce good ribbon 2 cm in width do not yield the 
same quality product at 10 cm in width. Buckling develops precise- 
ly because the sheets are wide and very very thin. The buckling of 
very thin cantilever plates due to temperature variations in the axial 
direction is considered. The temperature variation in the width di- 
rection was determined. Axial temperature variations which cause 
very thin plates to buckle in a torsional mode are demonstrated. It 
is assumed that the particular variation of the stress function in the 
width direction and thereafter the analysis is exact. 


2095 (N—84-28634) Effect of creep on the residual 
stresses ted during silicon sheet growth. Hutchinson, 
J.C. (Harvard Univ., Cambridge, MA 
(USA)). Apr 1984. 16p. NTIS, PC A99/MF AO1. 

The modeling of stresses generated during the growth of 
thin silicon sheets at high speeds is an important part of the EFG 
technique since the experimental measurement of the stresses is dif- 
ficult and prohibitive. The residual stresses which arise in such a 
growth process lead to serious problems which make thin Si rib- 
bons unsuitable for fabrication. The constitutive behavior is unreal- 
istic because at high temperature (close to the melting point) Si ex- 
hibits considerable creep which significantly relaxes the residual 
stresses. The effect of creep on the residual stresses generated 
during the growth of Si sheets at high speeds was addressed and 
the basic qualitative effect of creep are reported. 


genera’ 
J.W.; Lambropoulos, 


2096 (N—84-28636) Control of thermal stress in den- 
dritic web growth. Seidensticker, R.G.; Schruben, J.S. (Wes- 
tinghouse Research and Development Center, Pittsburgh, 
PA (USA)). Apr 1984. 17p. NTIS, PC A99/MF AO1. 

The temperature distributions which are present during the 
growth of ribbon crystals generate stresses which can adversely 
affect the growth or perfection of the material. Several different ef- 
fects occur which depend on the magnitude and distribution of 
these stresses. In most cases, the observed phenomena are the result 
of complex interactions of a number of mechanisms. In many in- 
stances, however, one mechanism predominates to such an extent 
that a simplified distinction between the various effects can be 
made. Definitions based on observed behavior in dendritic web 
growth are outlined. 


2097 (N—84-28637) High speed crystal growth by Q- 
switched laser melting. Cullis, A.G. (Royal Signals and 
Radar Establishment, Malvern (UK)). Apr 1984. 13p. NTIS, 
PC A99/MF AO1. 

The modification of the structural and electrical properties 
of semiconductors short radiation pulses obtained from Q-switched 
lasers is described. These modifications are accomplished by high 
heating and cooling rates. This processing revealed novel crystal 
growth and high speed resolidification phenomena. The behavior of 
semiconductor Si is analyzed. The annealing process typically em- 
ploys short pulses of radiation in or near the visible region of the 
spectrum. The Q-switched ruby and Nd-YAG lasers are commonly 
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used and these are sometimes mode locked to reduce the pulse 
length still further. Material to be annealed can be processed with a 
single large area radiation spot. Alternatively, a small radiation spot 
size can be used and a large sample area is covered by overlapping 
irradiated regions. 


2098 (N—84-28638) High-quality silicon films prepared 
by zone-melting tion. Chen, C.K.; Geis, M.W.; 
Tsaur, B.Y.; Fan, J.C.C. (Massachusetts Inst. of Tech., Lex- 
ington (USA). Lincoln Lab.). Apr 1984. 18p. NTIS, PC 
A99/MF AOI. 

The graphite strip heater zone melting recrystallization 
(ZMR) technique is described. The material properties of the ZMR 
films, and SOI device results are reviewed. Although our ZMR 
work is primarily motivated by integrated circuit applications, this 
work evolved in part from earlier research on laser crystallization 
of thick amorphous GaAs and Si films, which was undertaken with 
the goal of producing low cost photovoltaic materials. The ZMR 
growth process and its effect on the properties of the recrystallized 
films may contribute some insight to a general understanding of the 
rapid recrystallization of Si for solar cells. Adaptation of ZMR for 
solar cell fabrication is considered. 


2099 (N—84-28640) Structural characterization of solar 
silicon. Ast, D.G. (Cornell ee _— NY (USA)). Apr 
1984. 74p. NTIS, PC A99/MF A 

Compared to single crystal es solar silicon generally 
contains large residual stresses and numerous structural defects. 
During subsequent processing, the defect structure can undergo fur- 
ther changes since, at the high temperatures required for diffusion, 
dislocations are sufficiently mobile to rearrange themselves in pat- 
terns which reduce long range residual stresses. This process, 
which is similar to the polygonization of strained metals, has no 
counterpart in single crystal silicon. Many of the solar silicon mate- 
rials are grown from graphite dies and crucibles and therefore con- 
tain carbon concentrations in excess of 1E18. The interactions be- 
tween carbon, crystal defects, intrinsic point defects, oxygen and 
diffusing dopants are discussed. 


2100 (N—84-28641) High-speed characterization tech- 
nique for solar silicon. Lehmann, V.; Foell, H.; Bernewitz, 
L.; Grabmaier, J.G. (Siemens A.G., Muenchen (Germany, 
F.R.)). Apr 1984. 19p. NTIS, PC A99/MF AO1. 

High-speed crystal growth techniques demand high-speed 
characterization techniques to allow a timely feed-back of informa- 
tion to the crystal growers. The unique properties of the Si electro- 
lyte-contact (SEC) provide for an extremely fast and simple meas- 
urement of the light-induced photo-current for any piece of Si 
without lengthy preparation of the specimen. Electropolishing at 
high anodic current densities allows for insitu generation of fresh 
surfaces whereas preferential etching of defects in various modes is 
possible at low current densities. In n-type Si a simple estimation of 
the minority-carrier diffusion length is possible in many cases. 
Laser-scanning enables local probing of the photocurrent and pro- 
vides data about the homogeneity of a sample. The experimental re- 
alization of the method is described in detail and examples are 
given and discussed. 


2101 (N—84-28642) Defects in high speed growth of 
EFG silicon ribbon. Rao, C.V.H.N.; Cretella, M.C. (Mobil 
Tyco Solar Energy Corp., Waltham, MA (USA)). Apr 
1984. 18p. NTIS, PC A99/MF AOl1. 

Silicon ribbons grown by the Edge-defined Film-fed Growth 
(EFG) technique exhibit a characteristic defect structure typified 
by twins, dislocations, grain boundaries and silicon carbide inclu- 
sions. As growth speed is increased from less than 2.5 cm per 
minute, the structural details change. The major difference between 
the ribbons grown at speeds below and above 2.5 cm per minute is 
in the generation of a cellular structure at the higher growth 
speeds, observable in the ribbon cross section. The presence of the 
cross sectional structure leads, in general, to a reduction in cell per- 
formance. Models to explain the formation of such a cross sectional 
structure are presented and discussed. 
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(N—84-28648) Effects of non-equilibrium solidifi- 
ee of brick silicon for photovol- 

ult, W.F.; Yoo, K.C.; Soltani, P.K.; Johnson, 
S.M. SM. (Solarex Corp., Rockville, MD (USA)). Apr 1984. 
20p. NTIS, PC A99/MF AOI. 

Silicon ingot growth technologies like the Ubiquitous Crys- 
tallization Process (UCP) are solidified within a shaping crucible. 
The rate at which heat can be lost from this crucible minus the rate 
at which heat is input from an external source determines the rate 
at which crystallization will occur. Occasionally, when the process 
parameters for solidification are exceeded, the normally large multi- 
centimeter grain size material assocated with the UCP will break 
down into regions containing extremely small, millimeter or less, 
grain size material. Accompanying this breakdown in grain growth 
is the development of so called sinuous grain boundaries. The 
breakdown in grain growth which results in this type of small grain 
structure with sinuous boundaries is usually associated with the 
rapid crystallization that would accompany a system failure. This 
suggests that there are limits to the growth velocity that one can 
obtain and still expect to produce material that would possess good 
photovoltaic properties. It is the purpose to determine the causes 
behind the breakdown of this material and what parameters will de- 
termine the best rates of solidification. 


2103 (NP—5900213) Tree mass equations for commons 
species of Newfoundland. Lavigne, M.B. (Canadian Forestry 
Service, St. John’s, Newfoundland). 1982. 48p. NTIS (US 
Sales Only), PC A03/MF AO01. File Number DE85900213. 

Equations to predict masses of tree components were pre- 
pared for seven species common to the island of Newfoundland. 
Equations that are applicable to regions of the island and to the 
whole Island are provided. Breast-height diameter and total height 
were combined for use as the predictor variable. 12 references, 1 
figure, 6 tables. 


(PB—84-211622) AMOS (antireflection layer, 
— oxide, semiconductor) solar cells on polycrystalline gal- 

lium arsenide. Final report. McEvoy, A.J.; Wrixon, G.T. 
(Commission of the European Communities, Luxembourg). 
1983. 48p. (EUR—8199-EN). NTIS, PC E04/MF E04. 

The possible extension of the process to thin film and poly- 
crystalline gallium arsenide was investigated. The growth of thin 
gallium arsenide films formed by plasma sputtering processes was 
examined, and the electrical and optical properties analyzed to es- 
tablish whether the films were of photovoltaic quality. AMOS (an- 
tireflection layer, metal oxide, semiconductor) photovoltaic cells 
were then produced by plasma synthesis on single crystal bulk crys- 
talline, and thin film gallium arsenide substrates. 


2105 (PB—84-213164) Development of low-cost cadmi- 
um sulphide sintered ceramic ribbon solar cells for terrestrial 
applications. Barber, V.; Gray, D.R.; Smart, M.G.; Norgate, 
P.; Yick, P. (Commission of the European Communities, 
Luxembourg). 1982. 79p. (EUR—8202-EN). NTIS, PC 
E05/MF E05. 

See also ‘PB82-149683. 

The main objectives were: (1) the continued inv 
sinineia tential at tae teen cnumee eiice-en dee 
thinner layers of CdS than previously achieved, (2) to adapt the ex- 
isting ‘know how’ to produce thinner cells, of say 25-50 cm, ideally 
formed directly onto a backing electrode, (3) to investigate the 
semi-continuous production of n-type CdS/backing layer ribbon or 
sheet, suitable for the production of large CdS solar cells, and (4) to 
investigate semi-continuous heterojunction formation on the n-type 
Cds. 


2106 (PNL-SA—12401) Pulp and paper industry energy 
impacts through implementation of biotechnologies. Griffin, 
E.A. (Pacific Northwest Lab., Richland, WA (USA)). Jun 
1984. Contract AC06-76RL01830. 5p. (CONF-8409153—2). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85002377. 

From TAPPI research and development conference; Apple- 
ton, WI, USA (30 Sep 1984). 

Biotechnology will affect the pulp and paper industry in 
many areas with resultant energy savings. In the area of processing, 


biopulping and biobleaching reduce the energy required to remove 
lignin and reduce the need for bleaching chemicals. In pollution 
control, microbially engineered waste systems can be used in re- 
moving sulfur from coal resulting in improved energy efficiency i in 
waste treatment processes. In forest agriculture, cloning of superior 
trees, the use of microbial genetically improved nitro- 


pesticides, 
gen-fixing fungi will reduce the need for pesticides, herbicides, and 
fertilizers. 12 references, 4 tables. (DMC) 


2107 (SERI/SP—231-2486) Microalgae culture collec- 
tion, 1984-1985. (Solar Energy Research Inst., Golden, CO 
(USA)). 1984. Contract AC02-83CH10093. 62p. NTIS, 
PC A04, A01; GPO Dep. File Number DE84013035. 
This is a catalog of the 12 microalgae species available from 
SERI. A major emphasis of the culture collection is to make avail- 
able most of the existing scientific and culture data for each strain 
in the collection. Each strain is listed in the catalog with a summa- 
ry of its most important physiological and culture characteristics. 


(SERI/STR—211-2365) Fabrication of monocrys- 
talline GaAs solar cells utilizing NaC) sacrificial substrates. 
Annual report, 1 August 1982-14 October 1983. Shuskus, 
A.J.; Cowher, M.E. (United Technologies Research Center, 
East Hartford, CT (USA)). Sep 1984. Contract AC02- 
83CH10093. 69p. NTIS, PC AO9/MF AO1. File Number 
DE84013016. 

This report contains results of research done to establish a 
process technology for fabrication high-efficiency, thin-film, mono- 
crystalline gallium arsenide solar cells employing sodium chloride 
as a sacrificial substrate. Factors limiting the performance of these 
thin-film cells were identified and solutions were sought. Damage 
to the NaCl substrate surface caused by dust was reduced then the 
chemical vapor deposition (CVD) laboratory was renovated to a 
clean room facility. Residual surface defects from chemi-mechanical 
polishing of the salt substrates were reduced by a vapor etching 
process developed for NaCl. Preliminary experiments with vapor 
etching of germanium films also show promise in regard to obtain- 
ing an improved Ge-film surface finish. A deposition system also 
was constructed for low temperature growth of GaAs employing 
plasma enhancement of the organometallic OM CVD reaction. 


2109 (SERI/STR—211-2366) Advanced high-efficiency 
concentrator cells. Semiannual report, 1 April 1983-30 Sep- 
tember 1983. (Varian Associates, Palo Alto, CA (USA). 
Solid State Lab.). Jul 1984. Contract AC02-83CH10093. 
52p. NTIS, PC A04/MF A011; 1; GPO Dep. File Number 
DE84013020. 

This report describes research designed to produce a multi- 
junction monolithic cascade solar cell operating at = 30% conver- 
sion efficiency (1000 AM2 suns, 50°C). The program is based upon 
the metallorganic chemical vapor deposition (MOCVD) technique 
of III-V crystal growth. Among the advantages of the MOCVD 
method are accurate and reproducible grading of material composi- 
tions, sharp interfaces and thin epilayers, with potential for eventual 
scale-up in operation. Comparative investigation of several ap- 
proaches were conducted to discern which would be the most 
promising for the demonstration and optimization of a high-efficien- 
cy cascade concentrator cell. Current efforts focused on two-junc- 
tion devices, although these technologies may be eventually ex- 
tended to three-junction devices if still higher efficiencies are de- 
sired. 


2110 (SERI/STR—231-2396) Microalgae harvesting and 
processing: a literature review. Shelef, G.; Sukenik, A.; 
Green, M. (Technion Research and Development Founda- 
tion Ltd., Haifa (Israel)). Aug 1984. Contract AC02- 
83CH10093. 70p. NTIS, PC A04. File Number T184013036. 

The objective of this report is to present a discussion of the 
literature review performed on methods of harvesting microalgae. 
There is no single best method of harvesting microalgae. The 
choice of preferable harvesting technology depends on algae spe- 
cies, growth medium, algae production, end product, and produc- 
tion cost benefit. Algae size is an important factor since low-cost 
filtration procedures are presently applicable only for harvesting 
fairly large microalgae. Small microalgae should be flocculated into 
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larger bodies that can be harvested by one of the methods men- 
tioned above. However, the cells’ mobility affects the flocculation 
process, and addition of nonresidual oxidants to stop the mobility 
should be considered to aid flocculation. The decision between 
sedimentation or flotation methods depends on the density differ- 
ence between the algae cell and the growth medium. For oil-laden 
algae with low cell density, flotation technologies should be consid- 
ered. Moreover, oxygen release from algae cells and oxygen super- 
saturation conditions in growth medium support the use of flotation 
methods. If high-quality algae are to be produced for human con- 
sumption, continuous harvesting by solid ejecting or nozzle-type 
disc centrifuges is recommended. These centrifuges can easily be 
cleaned and sterilized. They are suitable for all types of microalgae, 
but their high operating costs should be compared with the benefits 
from their use. Another basic criterion for selecting the suitable 
harvesting procedure is the final algae paste concentration required 
for the next process. Solids requirements up to 30% can be attained 
by established dewatering processes. For more concentrated solids, 
drying methods are required. The various systems for algae drying 
differ both in the extent of capital investment and the energy re- 
quirements. Selection of the drying method depends on the scale of 
operation and the use for which the dried product is intended. 


2111 (SNV-PM—1708) Environmental effects of wood 
and peat combustion. A survey compiled by the National 
Swedish Environment Protection Board on behalf of the Na- 
tional Swedish Board for Energy Source Development. (Sta- 
tens Naturvaardsverk, Solna (Sweden)). Aug 1983. 232p. (In 
Swedish). NTIS td Sales Only), PC All/MF Aol File 
Number DE84752066 

This bulletin is a ; comprehensive final report on the results 
concerning combustion. Radioactive substances and mercury from 
peat combustion have not been treated. Studies have been per- 
formed to investigate the environmental effects of the emission of 
sulphur nitrogen oxides, metals and organic matter, and of the dis- 
posal and use of ash from wood and peat combustion. Particular at- 
tention has been given to environmental effects of leaching of ashes 
from peat and wood. 196 references. 


2112 Production of chemical feedstock by the methanol- 
ysis of wood, Steinberg, M.; Fallon, P. (to Dept. of Energy). 
US Patent 4,463,210. 1 Jul 1984. Filed date 1 Jun 1983. vp. 

PAT-APPL-500101. 

A process for the production of ethylene, benzene and 
carbon monoxide from particulated biomass such as wood by reac- 
tion with methane at a temperature of from 700° C. to 1200°C., at 
a pressure of from 20 psi to 100 psi for a period of from 0.2 to 10 
seconds. 


2113 Sun tracking by power positioning for photo- 


voltaic concentrator itchard, D.A. (Sandia National 
Lab., Ane Dat” NM). [REE Control Systems Magazine; 
3: 2-8(Au, 983). 

The design and operation of a microcomputer tracking and 
control system for solar photovoltaic arrays is reported. A commer- 
cial single-board computer is used, and sun tracking is based pri- 
marily on the power output of the array itself. The computer 
allows the device to utilize sun-sensor or array-cooling-system 
inputs and to incorporate other functions such as automatic or 
remote-commanded array stowing, optional manual control, cloud- 
cover adjustment, night shutoff and morning positioning, and con- 
trol of the load and inverters. The system is self-monitoring and can 
be used with different types of solar arrays. The hardware and soft- 
ware specifications are discussed, block diagrams are shown, and 
the results of preliminary testing on a small array using the track- 
ing-error monitor at Sandia National Laboratories are found to be 
promising. Strategies for further improving the system are suggest- 
ed. 10 references. 


2114 Photovoltaic properties of sputtered n-CdO films 
on p-Cu20. Papadimitriou, L.; Economou, N.A. (Salonika 
Univ., Greece). Solid-State Electronics; 26: 767-769(Aug 
1983). Contact AC04-79ET23010; AC04-81ER10285. 

The heterojunction CdO/Cu20 was prepared by sputtering 
CdO films on Cu20 at room temperture. The optical transmission 
of CdO films at a thickness of about 1000 A was about 85 percent. 
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The analysis of the I-V characteristics at different temperatures 
gave information on the carrier transport mechanism at the junc- 
tion. The forward and reverse dark current is dominated by a tun- 
neling process. Measurements of the open-circuit photovoltage re- 
sulted in a curve which indicates a sensitivity range from 2.25 to 
2.48 eV, similar to that found in Cu2O MIS solar cells. 8 refer- 
ences. 


2115 Hydrogen motion and bonding in silicon grain 
boundaries. Seager, C.H.; Panitz, J.K.G.; Sharp, DJ. 
a National Laboratories, Albuquerque . NM). Proceed- 
ings - Electrochemical Society; 83-11: 2 2-244(May 1983). 
(CONF-8305161—). 
From Conference on materials and new processing technol- 
ogies for photovoltaics; San Francisco, CA, USA (9 May 1983). 
The authors have recently shown that very short exposures 
to an intense hydrogen ion beam can result in removal of grain 
boundary electrical activity down to substantial depths in EFG 
ribbon silicon. The authors describe the results of recent “hydrogen 
masking” experiments which allow directly probing the effective 
passivation depth on a micron scale. The variation of this depth 
from boundary to boundary will be described for samples passivat- 
ed for time periods ranging from a few seconds to several minutes. 


2116 High efficiency amorphous silicon solar cells fabri- 
cated by reactive sputtering. Moustakas, T.D. (Exxon Re- 
search and Engineering Company, Linden, New Jersey). 
Proceedings - Electrochemical Society; 83-11: 291-313(May 
1983). (CONF. -8305161—). 

From Conference on materials and new processing technol- 
ogies for coh apg te San Francisco, CA, USA (9 May 1983). 

This paper describes the effect of a number of deposition pa- 

rameters on the photovoltaic properties of intrinsic amorphous sili- 
con films produced by RF sputtering. The authors find that the 
argon pressure and the power in the discharge affect the photovol- 
taic properties through the modification of the film’s microstruc- 
ture. Hydrogen incorporation and small levels of phosphorus and 
boron impurities affect the photovoltaic properties through reduc- 
tion of residual dangling bond related defects and modification of 
their occupation. These optimization studies lead to intrinsic films, 
which when incorporated in P-I-N solar cell structures, generate 
external currents up to 13 mA/cm? and open circuit voltages of be- 
tween 0.85 to 0.95 volts. The efficiency of these devices, 5.5%, is 
limited by the low FF, typically less than 50%. 


2117 Zinc oxide synergistic systems for the weathering 
stabilization of polyolefin encapsulants. Baum, B.; Carr, D.S. 
(Springborn Laboratories, Enfield, CT). Proceedings - Elec- 
trochemical Society; 83-11: 325-345(May 1983). (CONF- 
8305161—). 

From Conference on materials and new processing technol- 
ogies for photovoltaics; San Francisco, CA, USA (9 May 1983). 

Zinc oxide is recognized as an unusually effective UV (opa- 
cifying) stabilizer for polyolefins, including low and high density 
polyethylene, polypropylene and ethylene copolymers. Zinc oxide 
stabilization is superior to organic UV absorbers in efficiency and 
economics. Synergistic organic additives used jointly with zinc 
oxide increase outdoor life several fold compared to the organic ab- 
sorbers. Such synergists include organic phosphites (Polygard), zinc 
dialkyldithiocarbamates (Methyl and Ethyl Zimate) and nickel- 
based UV stabilizers (Cyasorb 1084 and Ferro AM 105). One such 
system stabilizes the ethylene/vinyl acetate copolymer used as the 
encapsulant between the silicon and the substrate in flate-plate pho- 
tovoltaic modules. Such modules have performed satisfactorily for 
over three years at the Jet Propulsion Laboratory site in sourthern 
California. 


2118 Application of thermoanalysis to thick film materi- 
als development. Parker, J.; Gallagher, B. (Electrink Inc., 
San Diego, CA). Proceedings - Electrochemical Society; 83-11: 
266-279(May 1983). (CONF-8305161—). 
From Conference on materials and new processing technol- 
Oogies - photovoltaics; San Francisco, CA, USA (9 May 1983). 
A thermoanalytic approach to the characterization of thick 
film inks and to the optimization of firing processes was applied to 
the development of an all metal electrode ink designed for use in 
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silicon photovoltaic devices. Reactions most likely to occur during 
firing were selected on the basis of calculated reaction heats and 
other considerations. Thermogravimetric Analysis and Differential 
Scanning Calorimetry experiments were designed and carried out 
to investigate selected reactions related to reduction of metal oxides 
and reactions of fluorocarbons with ink metals and with silica. Re- 
sults showed: No copper fluoride formation but some lead fluoride 
formation; Complete reduction of metal oxides in hydrogen; and 
Reaction of silica with fluorocarbons. Ink formulation and process 
changes suggested by these results are discussed. 


2119 Low energy NMA ion implantation for the forma- 
tion of back surface fields. Brady, M.E.; Fitzgerald, D.T. 

g Aerospace Co., Pasadena, CA). Proceedings - Elec- 
ar Society; 83-11: 245-254(May 1983). (CONF- 
8305161— 

From Conference on materials and new p technol- 
ogies for photovoltaics; San Francisco, CA, USA (9 say 1983). 

Low energy Non-Mass-Analyzed (NMA) ion implantation 
has proved effective in the formation of solar cell junctions. A 
series of tests has been performed to evaluate the feasibility of this 
implantation technique in forming back surface fields. Apparent 
doses varying from 5 X 10'* to 5 X 10%* ions/cm? were implanted 
at an energy of 15 KeV using boron trifluoride as the dopant 
source. Various annealing cycles were investigated in order to pro- 
vide activation of the doped region. The effects of thermally treat- 
ing the silicon substrate prior to implantation were also investigat- 
ed. The results of these tests are discussed and suggested avenues 
for improvement described. 


2120 Mechanisms limiting performance in nee 
line silicon solar cells. Wohlyemuth, J.H.; Alexander, P.; 
Culik, J.S. (Solarex Corp., Rockville, MD). Proceedings - 


Electrochemical Society; 83-11: 221-231(May 1983). (CONF- 
8305161—). 
From Conference on materials and new processing 
ogies for photovol San F; eee " 
gies . - voltaics; ran ( 


rocessing technol- 


1983 

iormance-limiting mechanisms in polyc e - 
were investigated by fabricating a matrix of 4cm? solar cells of vari- 
ous thicknesses from 10cm x 10cm polycrystalline silicon wafers of 
several bulk resistivities. The analysis of the results of this matrix 
indicates that short-circuit current in large-grain (greater than 1 to 
2 mm in diameter) polycrystalline silicon, the same mechanism that 
limits the short-circuit current in single-crystal silicon. The average 
open-circuit voltage of the polycrystalline cells is 30 to 70 mV 
lower than that of the single-crystal (control) cells; the fill-factor is 
comparable. Both open-circuit voltage and fill-factor have substan- 
tial scatter which is not related to thickness or resistivity. This im- 
plies that these parameters are sensitive to an additional mechanism 
which is probably spatial in nature since the cell position on the 
wafer was not controlled. 


2121 Silicon electrorefining and the transport properties 
of CusSi. Olson, J.M. (Solar Energy Research Inst., Golden, 
CO). Proceedings - Electrochemical Society; 83-11: 119- 
131(May 1983). (CONF-8305161—). 

From Conference on materials and new processing technol- 
ogies for photovoltaics; San Francisco, CA, USA (9 May 1983). 

The purification efficiency of a molten salt silicon electrore- 
fining process is increased by more than two orders of magnitude 
by the use of a composite, Si:CusSi anode. The enhancement is due 
to the silicon permeability of CusSi. The basic workings of the puri- 
fication technique are reviewed with an emphasis on recent devel- 
opments. The unique, mass transport properties of CusSi are then 
examined. In particular, the authors present evidence that shows Cu 
and Si diffuse rapidly and other elements (such as Al, Ti, B, and P) 
diffuse slowly in the high temperature polymorph of CusSi. 
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2122 (N—84-24645) Space environment effects on space- 
craft materials (M0003). Schall, P. (Aerospace Corp., El Se- 
gundo, CA (USA)). Feb 1984. 5p. NTIS, PC ‘A09/MF AOl. 
In Langley Research Center, Long Duration Exposure Fa- 

cility Coen 44-48 p., N—84-24632 15-15. 
The immediate objectives of this experiment are to under- 
stand changes in the properties and structure of materials after ex- 
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posure to the space environment and to compare these changes 
with predictions based on laboratory experiments. The experiment 
consists of 19 subexperiments involving a number of DOD labora- 
tories and contractor organizations. In general, the experimental ap- 
proach with each of the subexperiments will involve comparison of 
preflight and postflight analyses. Typical analyses will include the 
measurement of optical properties (reflectance, transmittance, and 
refractive index), and macrophysical properties. In addition to 
measuring changes in the macroscopic properties of the returned 
specimens, microstructural properties will also be examined. Thus, 
it may be possible to increase our understanding of the changes in- 
duced by the environment. This increased understanding can then 
be used to predict the performance of materials based on knowl- 
edge of the space environment and the results of laboratory tests. 
This experiment will be a coopperative effort and will provide an 
opportunity for DOD space programs and laboratories to evaluate 
materials and components after long exposures to the space envi- 
ronment. 


2123 (N—84-24708) Dilute plasma coupling currents to 
a high voltage solar array in weak magnetic fields. Grier, 
N.T. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1984. 13p. 
(NASA-TM—83687; E—2054; CONF-840804—48). NTIS, 
PC A02/MF AOl1. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

The plasma coupling current to an approximately 2000 sq 
cm array was measured for externally biased positive and negative 
voltages on the array to 1000 V in applied magnetic field strengths 
from 0 to 0.93 G. The plasma density varied from 2,000 to 1.3 mil- 
lion electrons/cu cm. It was found that the magnetic field primarily 
increased the plasma coupling current for negative biases. For posi- 
tive bias, the current could increase or decrease depending on the 
voltage, field strength, and plasma density. It was also found that 
the plasma coupling current was not very sensitive to how the 
plane of the array was oriented relative to the magnetic field. 


2124 (PB—84-213172) System analysis of the intercon- 
nection of 5 kw-solar panels with the power lines. Final 
report. Vanwormhoudt, M.C.; Baert, D.H.J.; Van Hoogen- 
bemt, G.H.; Bonte, L.; Allais, L. (Commission of the Euro- 

pean Communities, Luxembourg). 1983. 120p. (EUR—8328- 
EN). NTIS, PC E06/MF E06. 

A dc - ac inverter system based on a phase controlled rectifi- 
er (PCR) and on a transistorized switching regulator inverter (SRI) 
was developed for connecting photovoltaic panels with the power 
grid. 


2125 (SAND—82-7157/4) Analysis of concentrating PV- 
T systems for the commercial/industrial sector. Volume IV. 
Design analysis and trade-off study. Schwinkendorf, W.E. 
(BDM Corp., Albuquerque, NM (USA)). Sep 1984. Con- 
tract AC04-76DP00789, 322p. NTIS, PC Al4/MF AO}; 1; 
GPO Dep. File Number DE85002650. 

Detailed reference designs developed for optimally sized 
photovoltaic-thermal (PV-T) systems are presented for three select- 
ed applications. The results of trade-off analyses to determine the 
effects of load variations, new components, changes in location, and 
variations in array cost are also discussed. 


2126 (SAND—84-2025C) Utility-interactive photovoltaic 
= conditioning technology in the United States. Key, 

; Krauthamer, S. (Sandia National Labs., Albuquerque, 
NM (USA); Jet Propulsion Lab., Pasadena, CA (USA)). 
1984. Contract AC04-76DP00789. 9p. (CONF- 841129—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85002634. 

From 1. international photovoltaic science and engineering 
conference and exhibition; Kobe, Japan (13 Nov 1984). 

During the last five years the United States Department of 
Energy has investigated power conditioning concepts for photovol- 
taic systems ranging from small residential applications to large 
central power generating plants. Through the joint efforts of pri- 
vate industry and government, a wide variety of hardware has been 
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developed and evaluated. Applying this hardware experience and 
the results of power conditioning design studies, we are able to 
compare design options from 2 kW to 5 MW. Both line- and self- 
commutated inverter designs for single- and three-phase applica- 
tions are described. The most promising design approaches are 
identified. 
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2127 (ALO—3994-84/1) Solar Total Energy Project, 
Shenandoah, Georgia site. Annual technical progress report, 
July 1, 1983-June 30, 1984. Ney, E.J. (Georgia Power Co., 
Atlanta (USA)). Oct 1984. Contract FC04-77ET20216. Sip. 
NTIS, PC A04/MF A0O1l; GPO Dep. File Number 
DE85001486. 

The Solar Total Energy Project (STEP) at Shenandoah, 
Georgia, is a cooperative effort between the United States Depart- 
ment of Energy (DOE) and the Georgia Power Company to fur- 
ther the search for new sources of energy. A part of the National 
Solar Thermal Energy Program, initially funded by DOE, the 
Shenandoah Project, is the world’s largest industrial application of 
the solar total energy concept. The objective of the Project is to 
evaluate a solar total energy system that provides electrical power, 
process steam, and air conditioning for a knit-wear factory (operat- 
ed by Bleyle of America, Inc.). During normal operation, solar 
energy generates a large part of the electricity and displaces part of 
the fossil fuels normally used to run the factory and produce the 
clothing. Construction of the system was completed early in 1982, 
when operations were initiated. Solution of unexpected electrical 
and mechanical problems produced significant information for sub- 
sequent system designs. A discussion of various anomalies, together 
with subsequent high quality solar and thermodynamic system per- 
formance results, is included. 


2128 (N—84-25702) Structural sizing of a solar powered 
aircraft. Final Report. Hall, D.W.; Hall, S.A. (Lockheed 
Missiles and Space Co., Inc., Sunnyvale, CA (USA)). Apr 
1984. 105p. (NASA-CR—172313). NTIS, PC A06/MF AO1. 

The development of sizing algorithms for very lightweight 
aircraft structure was studied. Three types of bracing schemes were 
analyzed and fully cantilevered strut bracing and wire bracing and 
scaling rules were determined. It is found that wire bracing pro- 
vides the lightest wing structure for solar high altitude powered 
platforms. 


2129 (SAND—82-8180) Molten salt solar receiver sub- 
system research experiment. Phase 1, final report. Volume 1. 
Executive summary. Volume 2. Technical. Carli, G. (Foster 
Wheeler Solar Development Corp., Livingston, NJ (USA)). 
Oct 1984. Contract AC04-76DP00789;AC04-76DR00789. 
466p. NTIS, PC A20/MF AO1; 1; GPO Dep. File Number 
DE85000874. 

This report presents the results of the work done in Phase 1 
of a Department of Energy (DOE)-funded project for developing a 
cost-effective molten salt Receiver Subsystem (RS) for a commer- 
cial-size Solar Central Receiver System (SCRS) and providing the 
commercial fabrication process development for molten salt receiv- 
ers. The report comprises three volumes. Volume 1, the Executive 
Summary, presents an overview of the study, including major re- 
sults and conclusions along with a concise description of the RS. 
Volume 2 presents the discussions, evaluations, and results of work 
done during Tasks 1 through 7. Volume 3 contains Appendices A 
through T - detailed analyses and supporting information. 


2130 Instantaneous flux distribution on a solar central 
receiver. Vant-Hull, L.L. (Houston Univ., TX). Journal of 
Solar Energy Engineering; 106: 39-43(Feb 1984). Contract 
AC03-79SF 10760;A.C03-79SF 10499, 

An important aspect in the design of a Solar Central Receiv- 
er system is the distribution of the solar flux on the receiver. In this 
paper, information for the Central Receiver Pilot Plant, Solar One, 
at Barstow, California, on the time variation of the receiver flux 
during cloud passage, at sunrise and during the day, is presented. 11 
references. 
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2131 Solar thermal technology near term impact on im- 
ported petroleum. Guth, M.A.S. (Jet Propulsion Laboratory, 
Pasadena, CA). Energy Systems and Policy; 8: No. 1, 67- 
83(1984). 

The assumption that solar thermal technology (STT) pene- 
tration into the utility market significantly displaces petroleum im- 
ports is proved incorrect. After examining scenarios involving re- 
sidual oil and distillates, it is concluded that utilities’ use of STT 
would mainly displace residual oil; but because the supply and 
demand of residual oil is highly regionalized, oil displaced in the 
West would be more likely to be exported than used in the East. 
The East Coast currently imports over 713,000 barrels/day, while 
the West Coast exports over 63,000 barrels/day of residual oil. 
However, regional distillate requirements do not vary widely, so 
any STT displacement of distillates could directly reduce imports 
of distillate oil. STT displacement of distillate fuel would account 
for only a small fraction (1.2 percent) of total national consumption 
of distillate, or about 1,300 barrels/day. Therefore, STT would not 
significantly reduce the level of imported petroleum in the United 
States. 


2132 The solar molten salt electric experiment. Holmes, 
J.T. (Sandia National Laboratories, Albuquerque, NM). A/- 
Po "pica Sources; 422-424(Dec 1983). (CONF- 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

The solar Molten Salt Electric Experiment (MSEE) is now 
in operation at the Central Receiver Test Facility (CRTF) near Al- 
buquerque, NM. The MSEE uses a molten salt as its solar receiver 
and thermal storage working fluid and uses water/steam as its elec- 
tric power generating fluid. The molten sodium nitrate (60 percent) 
and potassium nitrate (40 percent) salt melts at about 430°F 
(220°C). Because it is chemically stable in air and has a low vapor 
pressure at high temperatures, it is an ideal medium for storing heat 
for use in cloudy weather or at night. The MSEE integrates the 
existing CRTF heliostat field, a 5 MWt solar receiver, a 7 MWH 
thermal storage system, a new 3 MWt steam generator, a 0.75 
MWe turbogenerator and a digital process control system. The 
amount of electricity produced by the MSEE is sufficient for about 
250 homes. 


2133 Coal gasification using “_ energy. Mathur, 
V.K.; Breault, R.W.; Lakshmanan, (New Hampshire 
Univ., Durham). Solar Energy; 30: 433-440(1983). Contract 
ACO02-79ET-21067. 

An economic evaluation of conventional and solar thermal 
coal gasification processes is presented, together with laboratory 
bench scale tests of a solar carbonization unit. The solar design 
consists of a heliostat field, a central tower receiver, a gasifier, and 
a recirculation loop. The synthetic gas is produced in the gasifier, 
with part of the gas upgraded to CH4 and another redirected 
through the receiver with steam to form CO and H2. Carbonaceous 
fuels are burned whenever sunlight is not available. Comparisons 
are made for costs of Lurgi, Bi-gas, Hygas, CO2 Acceptor, and 
Peat Gas processes and hybrid units for each. Solar thermal systems 
are projected to become economical with 350 MWt output and pro- 
duction of 1,420,000 cu m of gas per day. The laboratory bench 
scale unit was tested with Montana rosebud coal to derive a heat 
balance assessment and analyse the product gas. Successful heat 
transfer through a carrier gas was demonstrated, with most of the 
energy being stored in the product gas. 


2134 Recent developments in central receiver systems. 
Skinrood, A. (Sandia National Lab., Livermore, CA). Sun- 
world; 6: 98-101(Aug 1982). 

A development status report is given for high temperature 
solar thermal central receiver projects currently underway, with at- 
tention to design features, construction schedules, operation and 
maintenance cost projections, and performance predictions and 
evaluations. The projects include Eurelios, in Sicily, with a 1 
MWe) power rating, which has been designed and built by a con- 
sortium of Italian, French, and German companies, the Themis 
plant in southern France, with 2 MW(e) output, which has been 
funded by the French government, the Japanese Project Sunshine 
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on the Island of Shikoku, the U.S. 10 MW¢e) pilot plant at Bar- 
stow, CA, and two installations already operating in southern 
Spain. Attention is given to heat transfer fluid and thermal energy 
storage systems and substances. 


1408 Ocean Energy Systems 
2135 (CONF-841201—12) Theoretical analysis of con- 


to open cycle 
(Ar National Lab., IL (USA); Oklahoma State Univ. ss 
Sullate gg Ae 1984. Contract W-31-109-ENG-38. 16p. 
PC A02/MF AOl1; 1; GPO Dep. File Number 
DESO15009. 
From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 
A theoretical 


analysis was carried out for the open-cycle 
OTEC condenser. Interfacial temperature profiles, and gas concen- 
trations in the axial direction were determined, and their effects on 
the rate of condensation studied. For the analysis, the vapor phase 
was modeled using diffusion equations for simultaneous heat- and 
mass-transfer processes, while the liquid phase was modeled using a 
falling film analysis. This analysis was then applied to a plate-fin 
condenser, and the effect of varying the fin density along the con- 
denser lengths was investigated. General engineering aspects of 
heat-exchanger design are discussed for condensation of vapor mix- 
tures in the presence of noncondensable gases. 


—. (CONF-841201—13) Conceptual design of a hye 

MW shore-based OTEC plant. Stevens, H.C.; Genens, 
Panchal, C. (Argonne National Lab., IL (USA)). 1984. ¢ oe: 
tract W-31-109-ENG-38. 7p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84015808. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

A 1982 study of a 10 MWe shore-based closed-cycle OTEC 
plant at Keahole Point, Hawaii, is updated to reflect advances in 
technology that have occurred over the past two years. Design op- 
tions that show promise for reducing the capital cost of the plant 
are presented and are less conservative than those used in the earli- 
er study. The options studied include the heat exchangers, the 
number and size of the cold-water pipes (CWP), the materials and 
method of construction of the CWP, and the CWP deployment 
technique. In all cases, the new options are within modest extrapo- 
lations of the current state of the art. Thermal-hydraulic optimiza- 
tion codes have been developed and used to upgrade and improve 
the design, and to focus on those components where significant cost 
reductions are possible. The power system has been improved with 
more cost-effective heat exchangers and a more water-efficient 
design. In addition, the long cold-water pipe associated with a 
shore-based plant warranted improved design concepts that appear 
to lead to lower costs. In the original study, the heat exchangers 
were shell-and-tube units, with plain, titanium tubes. An advanced 
option has been selected that uses compact, brazed-aluminum heat 
exchangers, whose lifetime usability is encouraged with recent data 
from the Seacoast Test Facility in Hawaii. The new design has re- 
placed the original single-piece, 5.2 m diameter cold-water pipe 
with a 4.1 m diameter equivalent unit. This study reviewed options 
for parallel or bundled pipes of smaller (2 meter) diameter; al- 
though less efficient hydrodynamically than a single, large pipe, the 
smaller diameters present fewer fabrication problems, and potential- 
ly simpler deployment methods. Also studied are various options 
for CWP materials and construction. 


2137 (PB—84-188580) Analysis of the sea water sys- 
tems of ocean thermal energy conversion pilot plants. Volume 
2. Users manual, Final report October 1979-October 1982. 
Potts, R.L.; Farr, J.L. Jr.; Wassel, A.T. (Science Applica- 
tions, Inc., ” Hermosa Beach, CA (USA)). Oct 1982" DIT. 
(SAI—083-82R-017-LA(R-1)). NTIS, PC A10/MF AO1. 

For system on magnetic tape, see PB84-188606. See also 
Volume 1, PB84-188598. 

A computer program was developed for and an analysis was 
made of the sea water subsystems of Ocean Thermal Energy Con- 
version (OTEC) pilot plants. A complete description of the theory 
and numerical solution technique used in the Sea Water Systems 
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(SWS) Computer Program is presented in Volume I, along with 
sample calculations. This report (Volume II) contains the User's 
Manual for the SWS code. It includes a summary of the theory and 
numerical solution technique; descriptions of the subroutines, 
inputs, outputs, and common blocks; and four sample cases with 
user tutorial for running the code. 


2138 (PB—84-188598) Analysis of the sea water sys- 
tems of ocean thermal energy conversion pilot plants. Volume 
1, Analysis. Final report October 1979-October 1982. Wassel, 
A.T.; Elghobash, S.E.; Wenger, R.S. (Science Applications, 
Inc. , Hermosa Beach, "CA (USA)). Oct 1982. * aa (SAI— 
083-82R-018-LA(R- 1)). NTIS, PC All/MF A 

For system on magnetic tape, see leben See also 
Volume 2, PB84-188580. 

An analysis was performed and a computer program was de- 
veloped for the sea water systems of Ocean Thermal Energy Con- 
version (OTEC) pilot plants. This report presents the models devel- 
oped and gives the details of the numerical solution procedure uti- 
lized. Steady-state and transient performance calculations were per- 
formed for the OTEC-1 system. The sea water systems computer 
code manual is presented in Volume II. 


2139 (PB—84-188606) Sea water system of an ocean 
thermal energy conversion pilot plant. Model-simulation. 
Wolford, T.C. (National Ocean Service, Rockville, MD 
(USA)). Oct 1982. vp, mag tapep. Source tape is in the 
ASCII character set. This restricts preparation to 9 track, 
one-half inch tape only. Identify recording mode by specify- 
ing density only. Call NTIS Computer Products if you have 
questions. Price includes documentation, PB84-188598 and 
PB84-188580. 

This tape contains one computer program called the ‘Sea 
Water Systems’. The program listing is attached to the User Guide. 
Two volumes of documentation plus some test cases are included. 
A theoretical discussion is included in volume I and a User Guide 
listing and test cases are included in volume II. The program is de- 
signed to model the sea water system of an OTEC pilot plant. The 
program is relatively difficult to master. It does however permit 
time dependent flow problems to be modeled...Software Descrip- 
tion: The program is written in the FORTRAN programming lan- 
guage for implementation on a CDC 6700 computer using the CDC 
NOS 1.4 operating system. 


2140 (PB—84-225705) Ocean Energy Systems at the 
Johns Hopkins University Applied Physics Laboratory, July- 
September 1983, October-December 1983. ly report. 
(Johns Hopkins Univ., Laurel, MD (USA). Applied Physics 
Lab.). Dec 1983. 32p. NTIS, PC A03/MF AOl. 

See also PB84-122548. 

The Johns Hopkins University Applied Physics Laboratory, 
under a contract with the U.S. Department of Energy's Division of 
Ocean Energy Technology (DOE/DOET), is engaged in develop- 


- ing Ocean Thermal Energy Conversion (OTEC) systems that will 


provide synthetic fuels (e.g., methanol) or an energy-intensive prod- 
uct such as ammonia (for fertilizers and chemicals) or aluminum. 
The work also includes assessment and design concepts for hybrid 
plants, such as geothermal-OTEC (GEOTEC) plants. The Labora- 
tory also has a technical advisory role with respect to DOE/ 
DOET's management of the preliminary design activity of an in- 
dustry team headed by Ocean Thermal Corporation that is design- 
ing an OTEC pilot plant that could be built in shallow water off 
the shore of Oahu, Hawaii. In addition, the Laboratory is now 
taking part in a program to evaluate and test the Pneumatic Wave- 
Energy conversion System (PWECS), an ocean-energy device con- 
sisting of a turbine that is air-driven as a result of wave action in a 
chamber. This report summarizes the work on the various tasks as 
of 31 December 1983. 
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REFER ALSO TO CITATION(S) 1409001846, 2125, 2125, 2125, 2168, 2169, 
2172, 2479, 2501, 2507 


2141 (DOE/ER/10440—T2) Direct gain, insulated stor- 
age collector, demonstration project. Final report. Tyler, 
M.E. (Twin Chimney Solar Designs, Winston-Salem, NC 
(USA)). 31 Dec 1983. Contract FG44-81R410440. 29p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85001 152. 

A home was constructed to demonstrate to housing profes- 
sionals and individuals how well a home with passive solar design 
elements will function in the Piedmont region of North Carolina. 
The 1600 square foot wood framed house was designed to have 
broad market appeal. There are a number of passive solar design 
elements utilized, as well as close attention paid to details of ther- 
mally efficient construction. Enough glass is on the south side of 
the living area to provide sufficient heat on sunny days. Over half 
of the south glass is in the basement where there is thermal mass in 
the form of 55 gallon water drums and a thick concrete floor. They 
store the heat absorbed from the sun. This heat then radiates into 
the rest of the house at night. Having the thermal mass separated 
from the living space greatly reduces the problem of morning ther- 
mal lag, which is often seen in water wall homes. Temperature data 
were recorded to establish the thermal performance of the house. 
The quality of temperature control with this design has proven to 
be viable and cost effective for this region. These data, along with 
the concepts of solar design for the Piedmont region of North 
Carolina, have been presented to both individuals and housing pro- 
fessionals. Educational brochures were prepared and distributed, 
slide lectures given, group and individual consultations provided, 
and numerous site visits conducted. 


2142 (DOE/R4/10454—T1) 100% freeze protection for 
thermosiphon solar water heaters. Leonaitis, L. (Leonaitius 
(Lance), Atlanta, GA (USA)). Dec 1983. Contract FG44- 
81R410454. 48p. NTIS, PC A03/MF A0l; 1; GPO Dep. 
File Number DE85001351. 

Solar collectors must be prevented from suffering damage 
from freezing to become accepted in almost all of the United 
States. Use of heat exchangers and non-aqueous fluids present seri- 
ous cost, performance and safety considerations. Development of 
and inherently freeze protected solar collector to be used in a ther- 
mosyphon system is critical for solar energy to become a significant 
source of energy for residential thermal needs. This project investi- 
gates a technique of accomplishing this end by the use of a compli- 
ant member inside the tubing of the solar collector and associated 
supply and return piping. The compliant element is a length of plas- 
tic tubing selected for its suitable physical properties for use in a 
solar collector. The tubing was prepressurized and the tubing then 
sealed a fixed intervals to provide a safety factor in case there is a 
failure or leak in the tubing. This report presents the methods used 
to test the ideas and the results of the construction and testing of a 
full scale system utilizing this concept. 


2143 (DOE/SF/10540—T2) Water-lithium bromide 
double-effect absorption cooling analysis. Final report. Vlict, 
G.C.; Lawson, M.B.; Lithgow, R.A. (Texas Univ., Austin 
(USA). Center for Energy Studies). Dec 1980. Contract 
AC03-79SF10540. 128p. NTIS, PC A07/MF A0O1; 1; GPO 
Dep. File Number DE85002757. 

This investigation involved the development of a numerical 
model for the transient simulation of the double-effect, water-lithi- 
um bromide absorption cooling machine, and the use of the model 
to determine the effect of the various design and input variables on 
the absorption unit performance. The performance parameters con- 
sidered were coefficient of performance and cooling capacity. The 
sensitivity analysis was performed by selecting a nominal condition 
and determining performance sensitivity for each variable with 
others held constant. The variables considered in the study include 
source hot water, cooling water, and chilled water temperatures; 
source hot water, cooling water, and chilled water flow rates; solu- 
tion circulation rate; heat exchanger areas; pressure drop between 
evaporator and absorber; solution pump characteristics; and refrig- 
erant flow control methods. The performance sensitivity study indi- 
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cated in particular that the distribution of heat exchanger area 
among the various (seven) heat exchange components is a very im- 
portant ign consideration. Moreover, it indicated that the 
method of flow control of the first effect refrigerant vapor through 
the second effect is a critical design feature when absorption units 
operate over a significant range of cooling capacity. The model 
was used to predict the performance of the Trane absorption unit 
with fairly good accuracy. The dynamic model should be valuable 
as a design tool for developing new absorption machines or modify- 
ing current machines to make them optimal based on current and 
future energy costs. 


2144 (EUR—8004-EN) Solar space heating. Godoy, R.; 
Turrent, D.; Ferraro, R. (Commission of the European 
Communities, Luxembourg. Directorate-General for Sci- 
ence, Research and Development). 1983. 285p. Commission 
of the European Communities, Luxembourg. 

This report presents data for 33 occupied houses and build- 
ings with solar assisted space heating systems, all extensively moni- 
tored and distributed throughout Europe. The report describes the 
projects, presents the measurements and discusses the performance, 
as well as the technical problems which have been experienced. 
The measurements show that the majority have performed less well 
than expected and were expensive in relation to their performance. 
However the study also indicates that significantly higher energy 
yields can be obtained, and shows possible ways of achieving them. 
It is clear that more attention should be paid to maximising the 
solar heat contribution per unit collector area or per unit of invest- 
ment, and this report is intended to contribute to the development 
of an improved 2nd generation of optimised solar heating systems, 
which promise higher energy yields and reliability with improved 
cost effectiveness. 


2145 (EUR—8168-EN) CEC modelling group for SHS 
and DHW - Denmark. Balslev-Olesen, O. p nae Arr Bo of 
the European Communities, Luxembourg. Directorate-Gen- 
eral for Information, Market and lanoveliaal 1983. 137p. 
Commission of the European Communities, Luxembourg. 

This report contains the work achieved by the Danish par- 
ticipants of the CEC Modelling Group for Solar Heating Systems 
and Domestic Hot Water. A new simulation programme has been 
worked out using a simultaneous solution method of the system 
equations. The influence of using different timestep and integration 
methods is analysed. A common sensitivity analysis has been per- 
formed to make a comparison of the different models used by the 
participants in the group. These analyses also give important input 
to the SPTF-group concerning system improvement. The results of 
the validation work show a remarkably good agreement between 
measured and predicted values. A validation which takes the error 
of measurement and system parameters into account has not been 
performed, but will be included in the next period. 


2146 (NBSIR—84-2920) ee 
passive solar components in the NBS 
M.E.; Hancock, C.E.; Van Migom, M. (National Bureau of 
Standards, Washington, DC SA). Center for Building 
Technology). Aug 1984. Contract AI01-76PR06010. 69p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE85002152. 

Studies of the thermal performance of passive solar buildings 
have indicated a need for precise measurement of solar heat gain 
and thermal heat loss or gain for modular passive/hybrid solar 
components in the outdoor environment. A description of the 
design, calibration, and initial operational results for a new calori- 
metric test facility designed to perform these measurements is pre- 
sented in this report. The test facility is located at the National 
Bureau of Standards in Gaithersburg, MD, and it is anticipated that 
it will provide a substantial improvement in the measuring tech- 
niques for passive and hybrid solar components over the field test 
cells currently in use. Thermal performance data were taken for 
four passive solar test articles during the winter of 1982 to 1983, 
including two windows and two collector storage walls. Test re- 
sults are correlated as U-values and Shading Coefficients for the 
two windows. Operational problems with the test facility are de- 
scribed and improvements suggested. The application of the test re- 


performance testing of 
calorimeter. McCabe, 
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sults for evaluation of standard laboratory test procedures for win- 
dows are discussed. A draft procedure for measuring and reporting 
U-Values for windows based on laboratory testing is presented. 


2147 (NBSIR—84-2930) Short duration winter-time per- 
(N: at Taghaeten’ Lab. (NBS), Weshiagon POG 
atio gineering on, 
gs + Aug 1984. Contract AI01-76PR06010. 57p. NTIS, 
PC A04/ME A01; 1; GPO Dep. File Number DE85000850. 
The thermal performance of three full-sized adjoining rooms, 
each with a different south-facing passive feature, were monitored 
for two short periods during January-February and February- 
March, 1984. These rooms are a Trombe wall cell, a control cell, 
and a direct gain cell in the NBS Passive Solar Test facility. During 
the experiments data from 436 sensors were collected. The data in- 
clude: auxiliary energy supplied, continuous air infiltration, tem- 
peratures, solar radiation, and wind speed and direction. This report 
briefly describes the test facility, instrumentation, data acquisition 
system and procedures and test conditions for the experiments. The 
report presents representative data and results of a preliminary anal- 
ysis of the data. It compares the performance of the three test cells, 
and the values of average, centroidal, maximum and minimum air 
temperatures in the direct gain and Trombe wall cells. Results indi- 
cate that regardless of the magnitude of the stratification the tem- 
perature recorded by the sensor placed in the vicinity of the cen- 
troid of the cell was nearly equal to the average value of the cell 
air temperature. The report also compares measured data with the 
predicted values of (1) the ratios of various solar radiation quanti- 
ties; and (2) the auxiliary energy required to maintain the fixed 
value of the lower bound temperature in the test cells. The data 
and predicted values show good agreement. 


2148 (PB—84-213222) Development of a self-adapting, 

free-piston refrigeration machine operating according to the 

Rankine cycle. Final report. Vokaer, D.P.; Vandendael, Y. 

(Commission of the European Communities, Luxembourg). 

npn (In French). (EUR—8743-FR). NTIS, PC E05/ 
B. 

This research project deals with a free-piston refrigerating 
machine supplying a net output of 3 kW at 10C, with 25C ambient, 
driven by solar heat at low temperature: 70C. A previous contract 
(nr 528-78-1 ESB) led to the design of a prototype, which will be 
comprehensively studied in order to bring the necessary improve- 
ments and to refine the modeling programs, with the future aim of 
building a second prototype. 


2149 (PB—84-214337) Optimization of operating strate- 
gies in a community solar heating system. Forsstroem, J.P.; 
Lund, P.D. (Helsinki Univ. of Technology, Espoo (Fin- 
land). Dept. of Technical Physics). 4 Dec 1983. 35p. 
(TKK-F-A—534). NTIS, PC E04/MF E0 

This study discusses the minimization 3 auxiliary energy 
costs for heating in a district solar heating system with effective 
heat storage. The minimization problem is approached by dynamic 
programming which gives an optimal operating strategy for the 
auxiliary energy system. The effects of different pricing schemes of 
auxiliary energy (electricity) have been studied. The results show 
that with an adequate heat storage capacity, the optimization of the 
auxiliary energy use in a community solar heating system may lead 
to considerable cost savings. 


2150 (SERI/TR—252-1951) Performance of the SERI 
parallel-passage dehumidifer. Schlepp, D.; Barlow, R. (Solar 
Energy Research Inst., Golden, CO USA). Sep 1984. Con- 
tract AC02- 83CH10093. 65p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE85000509. 

The key component in improving the performance of solar 
desiccant cooling systems is the dehumidifier. A parallel-passage ge- 
ometry for the desiccant dehumidifier has been identified as meet- 
ing key criteria of low pressure drop, high mass transfer efficiency, 
and compact size. An experimental program to build and test a 
small-scale prototype of this design was undertaken in FY 1982, 
and the results are presented in this report. Computer models to 
predict the adsorption/desorption behavior of desiccant dehumidi- 
fiers were updated to take into account the geometry of the bed 
and predict potential system performance using the new component 
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design. The parallel-passage design proved to have high mass trans- 
fer effectiveness and low pressure drop over a wide range of test 
conditions typical of desiccant cooling system operation. The pro- 
totype dehumidifier averaged 93% effectiveness at pressure drops 
of less than 50 Pa at design point conditions. Predictions of system 
performance using models validated with the experimental data in- 
dicate that system thermal coefficients of performance (COPs) of 
1.0 to 1.2 and electrical COPs above 8.5 are possible using this 
design. 


2151 (SERI/TR—252-2103) Heat-transfer enhancement 
in natural convection enclosure flow. Bohn, M.; Anderson, R. 
(Solar Energy Research Inst., Golden, ‘CO’ (USA)). Aug 
1984. Contact AC02-83CH10093. 44p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE84013048. 

The enhancement of natural convection heat transfer in an 
enclosure was studied experimentally in a water-filled test cell at 
Rayleigh numbers of @(10'°). Surface average heat transfer, local 
heat transfer, and flow visualization were compared for a smooth 
and rough vertical heated wall. The facing cooled wall was 
smooth. The roughness was distributed over the entire heated wall 
and was of a height comparable to the velocity boundary layer 
thickness. Results indicate that the roughness promotes boundary 
layer transition giving fully turbulent behavior at overall Rayleigh 
numbers about half that for the smooth wall. Local increases in 
heat transfer of about 40% and surface averaged heat transfer in- 
creases of about 16% were observed. 


2152 (SERI/TR—252-2382) Experiments on sorption 
hysteresis of desiccant materials. Pesaran, A.; Zangrando, F. 
(Solar Energy Research Inst., Golden, CO (USA)). Aug 
1984. Contract AC02-83CH10093. 128p. NTIS, PC A07/ 
MF AOl1; 1; GPO Dep. File Number DE84013037. 

Solid desiccant cooling systems take advantage of solar 
energy for air conditioning. The process involves passing air 
through a desiccant bed for drying and subsequent evaporative 
cooling to provide the air conditioning. The desiccant is then re- 
generated with hot air provided by a gas burner or solar collectors. 
This performance is limited by the capacity of the desiccant, its 
sorption properties, and the long-term stability of the desiccant ma- 
terial under cyclic operation conditions. Therefore, we have devel- 
oped a versatile test facility to measure the sorption properties of 
candidate solid desiccant materials under dynamic conditions, under 
different geometrical configurations, and under a broad range of 
process air stream conditions, characteristic of desiccant dehumi- 
difer operation. We identified a dependence of the sorption process- 
es on air velocity and the test cell aspect ratio and the dynamic 
hysteresis between adsorption and desorption processes. These ex- 
periments were geared to provide data on the dynamic perform- 
ance of silica gel in a parallel-passage configuration to prepare for 
tests with a rotary dehumidifier that will be conducted at SERI in 
late FY 1984. We also recommend improving the accuracy of the 
isotopic perturbation technique. 


2153 (SERI/TR—252-2497) High performance solar 
desiccant cooling system: performance evaluations and re- 
search recommendations. Schlepp, D.R.; Schultz, K.J. (Solar 
Energy Research Inst., Golden, CO (USA)). Sep 1984. Con- 
tract AC02-83CH10093. Sip. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE85000508. 


This report presents an assessment of the current status of 
solar desiccant cooling and makes recommendations for continued 
research to develop high performance systems competitive with 
conventional cooling systems. Solid desiccant, liquid desiccant, and 
hybrid systems combining desiccant dehumidifiers with vapor com- 
pressor units are considered. Currently, all desiccant systems fall 
somewhat short of being competitive with conventional systems. 
Hybrid systems appear to have the greatest potential in the short 
term. Solid systems are close to meeting performance goals. Devel- 
opment of high performance solid desiccant dehumidifiers based on 
parallel passage designs should be pursued. Liquid system collec- 
tor/generators and efficient absorbers should receive attention. 
Model development is also indicated. Continued development by 
hybrid systems is directly tied to the above work. 
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2154 (SOLAR/0011—84/02) Solar energy system case 
study, Oakmead Industries, Santa Clara, California. Rossi, 
S.M. (Vitro Corp., Silver Spring, MD (USA)). 1984. 
Contract AC01-79CS30027. 172p. NTIS, PC A08, AOl; 
1; GPO Dep. File Number DE85002078. 

A study is made of a solar energy system for space heating 
and domestic hot water loads. The Renault and Handley Building, 
referred to as Oakmead Industries site, is a commercial office and 
manufacturing facility located in Santa Clara, California. The build- 
ing has approximately 60,000 square feet of floor area. The solar 
system has 2622 square feet of liquid flat-plate collectors with a 
6500-gallon storage tank. The solar energy system installation is a 
retrofit which did not achieve its design solar fraction. The system, 
however, operated well and required minimal maintenance. Per- 
formance data of the solar system was collected by the National 
Solar Data Network for two heating seasons, from 1980 to 1982. 
Highlights of the performance of the solar system during the two 
heating seasons are presented. 


2155 (SOLAR/0020—84/43) Availiability of solar 
energy reports from the National Solar Data Program. (Vitro 
yen Silver Spring, MD (USA)). Sep 1984. Contract 
ACO01-79CS30027. 76p. NTIS, PC A05/MF A01; GPO 
Dep. File Number DE85000265. 

The various types of reports published by the National Solar 
Data Program are discussed, the reports issued prior to September 
30, 1984 are listed, and order blanks are provided for obtaining 
copies of reports. The reports identified include: monthly perform- 
ance reports, solar energy performance evaluation reports, solar 
performance bulletins, bulletins on specific topics, system assess- 
ment program solar performance bulletins, environmental data re- 
ports, solar project description reports, solar project cost reports, 
program information reports, comparative reports, and reliability 
and material assessment reports. Available site-specific reports are 
listed alphabetically by site name, solar system type, and by state. 
(LEW) 


2156 Reciprocating solar-heated engine utilizing direct 
absorption by small particles. Hunt, A.J.; Hull, P.G. (Califor- 
nia Univ., Berkeley). Journal of Solar Energy Engineering; 
i 29-34(Feb 1984). Contract W-7405-ENG-48;A M06- 

a new type of reciprocating solar engine utilizing small par- 
ticles to absorb concentrated sunlight directly within the cylinders 
is described. The engine operates by drawing an air-particle mix- 
ture into the cylinder, compressing the mixture, opening an optical 
valve to allow concentrated sunlight to enter through a window in 
the top of the cylinder head, absorbing the solar flux with the parti- 
cles, and converting the heat trapped by the air-particle mixture 
into mechanical energy with the downward stroke of piston. It dif- 
fers from other gas driven heat engines using solar energy in three 
main respects. First, the radiant flux is deposited directly in the 
working fluid inside the cylinder second, the heat is directed to the 
appropriate cylinder by controlling the solar flux by an optical 
system third, the gas is heated during a significant portion of the 
compression stroke. The thermodynamic efficiency of the engine is 
calculated using an analytical model and is compared to several 
other engine cycles of interest. 7 references. 


2157 Performance of solar assisted heat pump systems 
in residential applications. Kugle, S.; Green, S.; Haji-Sheikh, 
A.; Lou, D.Y.S. (Solar Energy Research Facilities, Depart- 
ment of Mechanical Engineering, University of Texas at Ar- 
lington, Arlington, TX). Solar Energy; 32: No. 2, 169- 
179(1984). 

In this experimental study, several solar-assisted heating and 
cooling configurations have been considered for a basic system 
comprised of a two-speed heat pump, photovoltaic (PV) arrays, 
solar thermal collectors, and thermal storage. The objective of the 
study was to determine the performance of the PV arrays at de- 
creased insolation, the effects of air preheat by solar thermal energy 
on heat pump operation, and cooling system performance under 
two different configurations. During the entire operation, the PV 
arrays converted 4.7 per cent (9.5 MWh) of the incident solar inso- 
lation to DC power, of which 54.6 per cent was used by the resi- 
dence. This contributed 23.4 per cent of the total house electrical 
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demand. The remaining 45.4 per cent of the output was fed to the 
utility, indicating the arrays and the heat pump were not properly 
sized with each other. Based on results from the winter heating op- 
eration, it is shown that for the particular heating system consid- 
ered, the best performance is attained when the solar heating is 
used alone. 


2158 Operation of an active solar air-conditioning 
system in a hot, dry climate. Yeliott, J.I. (College of Archi- 
tecture, Arizona State University, Tempe). ASHRAE (Amer- 
ican Society of Heating, Refrigerating and Air-Conditioning 
Mie. Transactions; 88: 987-1000(Jun 1982). (CONF- 

From Semi-annual meeting of the American Society of Heat- 
ing, Refrigerating, and Air Conditioning Engineers; Houston, TX, 
USA (24 Jan 1982). 

The lithium bromide - water absorption system with its large 
array of high performance flat plate collectors has proved to be 
able to maintain comfortable indoor conditions in a 25 yearold Ari- 
zona residence during an extremely hot summer and a very moder- 
ate winter. All of the residence’s domestic hot water has been pro- 
vided by the solar system. The system has operated satisfactorily 
under its automatic control and the only participation required 
from the homeowner has been the selection of the operating mode 
and the changing of the position of three manually operated valves. 
The system is virtually silent and the cooling tower has presented 
no problems during its first year of coping with Arizona water. 


2159 A direct, evaporatively cooled, three-ton lithium 
bromide-water absorption chiller for solar application. Mer- 
rick, R.H. (Lawrence Berkeley National Laboratory, Berke- 
ley, CA). ASHRAE (American Society of Heating, Refrigerat- 
ing and Air-Conditioning Engineers) Transactions; 88: 797- 
810(Jan 1982). (CONF-820112—). 

From Semi-annual meeting of the American Society of Heat- 
ing, Refrigerating, and Air Conditioning Engineers; Houston, TX, 
USA (24 Jan 1982). 

Lithium bromide absorption machines first appeared com- 
mercially circa 1940. In all designs marketed, absorber/condenser 
heat has been rejected from the cycle through shell-and-tube ex- 
changers to circulating water that is then processed in contact with 
the ambient air through a cooling tower. In mechanical refrigera- 
tion technology, evaporative condensing products have been an 
available alternative to water-cooled condensers with separate cool- 
ing towers. Lithium bromide machines have not been available with 
this alternative, mainly because of the difficulty of managing inter- 
nal and external heat transfer processes through a common surface 
configuration that would meet all the needs satisfactorily. The main 
focus of this paper is the development of a direct, evaporatively 
cooled absorber/condenser. Other features of the chiller already 
displayed in the past or presently available hardware on the market 
will not be a part of this discussion. A second objective is to estab- 
lish the significance of evaporative cooling for active solar-cooling 
devices and, in particular, as an alternative to dry-air cooling as the 
means of heat rejection for solarcooling equipment. 


2160 Water-lithium bromide double-effect absorption 
cooling cycle analysis. Lawson, M.B.; Lithgow, R.A.; Vliet, 
G.C. (NASA, Houston, TX). ASHRAE (American Society of 
Heating, Refrigerating and Air-Conditioning Engineers) Trans- 
actions; 88: 811-824(Jan 1982). (CONF-820112—). 

From Semi-annual meeting of the American Society of Heat- 
ing, Refrigerating, and Air Conditioning Engineers; Houston, TX, 
USA (24 Jan 1982). 

The design for refrigerant flow control (orifice or trap) be- 
tween the first generator and condenser has a significant influence 
on performance, particularly if the source hot water temperature 
decreases significantly from its design or nominal value. The trap 
flow design tends to maintain high performance over a wider range 
of hot source temperatures. In addition, the characteristic of the so- 
lution circulation pump has a marked effect on performance for 
temperatures above the nominal or design source hot water temper- 
ature. A steep pump characteristic (approaching positive displace- 
ment) is preferred. The relative allocation of heat exchange area to 
the seven heat exchange components is critical to optimizing cycle 
performance and cost. While increasing the area of any component 
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has a beneficial effect on both capacity and COP, the relative influ- 
ence on capacity and COP may be markedly different for different 
components. Since a large portion of the cost of absorption cooling 
systems in in heat exchange areas, the relative allocation of area is a 
salient consideration. The dynamic computer code developed for 
this investigation should provide a useful tool for manufacturers to 
improve future double-effect absorption cooling machines. 


2161 High temperature solar cooling systems. Curran, 
H.M. (Hittman Associates Inc., Columbia, MD). ASHRAE 
(American Society of Heating, Refrigerating and Air-Condi- 
tioning Engineers) Transactions; 88: 1125-1140(Jan 1982). 
(CONF-8201 12—). 

From Semi-annual meeting of the American Society of Heat- 
ing, Refrigerating, and Air Conditioning Engineers; Houston, TX, 
USA (24 Jan 1982). 

The objective of this study is to identify the favorable as- 
pects of, and the constraints on, increasing the design-point energy 
input temperature of solar cooling systems. The primary incentive 
for considering higher temperatures is that the design-point coeffi- 
cient of performance (COP) of thermally operated chillers increases 
as the design temperature of the thermal energy input increases. 
This is of particular importance in the design of solar cooling sys- 
tems, because as the COP increases, the required collector area per 
unit cooling rate decreases. This assumes, of course, that different 
collector designs of approximately the same efficiency are available 
for different maximum temperature levels. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 1410002144, 2174 


2162 (DOE/CS/14197—T5) Development of a 10X lens 
concentrator. Technical status report, October-November 
1978. (Swedlow, Inc., Garden Grove, CA (USA)). 19 Dec 
1978. Contract AC04-78CS14197. 7p. NTIS, PC A02. File 
Number T184017614. 

A program is reported to develop and test a low concentra- 
tion (10X) linear Fresnel lens for solar heating and cooling applica- 
tions. This program will include performance predictions for candi- 
date designs under ideal conditions and with system tolerances im- 
posed. An evaluation procedure will be developed to select a 
design which offers the best overall performance for a specific in- 
stallation. A lens will be developed to prove this design process. 


2163 (DOE/CS/30569-—22) Eight evacuated collector 
installations. Interim report for the TEA task on the perform- 
ance of solar heating, and hot water systems using 
evacuated collectors. Duff, W.S. (Colorado State Univ., Fort 
Collins (USA)). Nov 1982. Contract AC03-81CS30569. 
245p. NTIS, PC All/MF A0O1; 1; GPO Dep. File Number 
DE85001679. 

The cooperative IEA task on evacuated collector systems in- 
cludes the following research and development projects: solar 
heated and cooled single family residences in Japan and the USA, a 
solar heated single family residence in the Netherlands, a solar 
heated multi-family unit in West Germany, a solar test facility in 
the United Kingdom, solar heated and cooled offices in Australia, a 
solar heated and cooled laboratory in Italy, an industrial process 
heat application in Canada, a solar heated and cooled university 
building in the USA and district heating systems in Sweden and 
Switzerland. The task covers the important evacuated collector ap- 
plications. The same collectors are used in several installations and 
nearly all currently available evacuated collectors are used in at 
least one installation. Exchange of performance results within the 
task has been greatly enhanced by adoption of a mandatory highly 
prescriptive common reporting structure. Detailed unambiguous 
performance comparisons are made which would otherwise be dif- 
ficult or impractical. This report, the first in a series of reports that 
will be published through 1986, describes the system and climate at 
eight of the installations and illustrates and compares seasonal, 
monthly, daily and hourly performance of the installations in Japan, 
Sweden, the USA and West Germany. 
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2164 (DOE/R4/10472—T1) Technical report on the de- 
velopment of a market-ready, two-stage solar collector. Final 
report. Dinh, K. (Dinh Energy Research, Gainesville, FL 
(USA)). Ry Sep 1983. Contract FG44-81R410472. 67p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE85000315. 

A high performance, flat plate solar collector working on 
the two-stage principle requires a main liquid absorber from which 
heat losses are reduced by a high ambient temperature created by 
an air preheating stage. Between 30 June 1981 and 30 September 
1983, eight prototype collectors were built and tested, with the 
final version now being certified at the Florida Solar Energy 
Center. The design entails a fabrication/manufacturing cost only 
15% higher than that of conventional flat plate collectors, yet the 
new collector yields up to 50% more Btus. The two-stage collector 
functions at high temperatures (200°F) and under adverse climatic 
conditions with efficiencies noticeably higher than conventional 
collectors, making solar energy feasible in northern climates, in in- 
dustrial applications, and in absorption air conditioning. The objects 
of the grant have been met with a fully developed product ready 
for commercialization. 


2165 (NBSIR—84-2916) Evaluation of infrared reflec- 
tance as a technique for measuring absorber materials degra- 
dation. Waksman, D.; Roberts, W.E. (National Bureau of 
Standards, Washington, DC (USA). Center for Building 
Technology). Sep 1984. Contract AI01-76PR06010. 45p. 
NTIS, PC ‘A03/MF A0l; 1; GPO Dep. File Number 
DE85002171. 

Current ASTM standards concerned with the durability and 
reliability of absorptive coatings rely on integrated solar absorp- 
tance and emittance as the primary methods for assessing changes 
in absorber optical performance resulting from environmental expo- 
sure. This study was undertaken to determine if infrared reflectance 
measurements are a more sensitive technique for detecting absorber 
materials degradation. Spectral measurements were made to identi- 
fy factors that could affect the reproducibility of infrared reflec- 
tance measurements and to compare their ability to detect changes 
wtih currently used methods for absorber materials. Recommenda- 
tions are made concerning the use and limitations of infrared reflec- 
tance measurements for this purpose. 


2166 (SAND—84-0532) Accelerated aging of aluminized 
acrylic solar mirror materials, Mahoney, A.R.; Pettit, R.B.; 
Kinoshita, G.S. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1984. Contract AC04-76DP00789. 19p. NTIS, 
PC A02/MF AO0O1; 1; GPO Dep. File Number DE85002683. 

The accelerated aging characteristics of an aluminized acryl- 
ic reflector material (3M Company ECP-244) were studied when 
bended to either an aluminum or acrylic painted steel substrate. 
The aging consisted of temperature/humidity cycling between ex- 
tremes of 54° to -29°C. After 255 days of environmental chamber 
exposure, the solar averaged specular reflectance values for both 
types of samples indicated no degradation, within experimental 
errors. Therefore, the acrylic painted steel substrate appears to be a 
suitable substitute for a sheet aluminum substrate. 


2167 (SAND—84-8238) Solid particle receiver experi- 
ments: velocity measurements. Hruby, J.M.; Burolla, V.P. 
(Sandia National Labs., Livermore, CA (USA)). Oct 1984. 
Contract AC04-76DR00789. 42p. NTIS, PC A03/MF A0O1; 
GPO Dep. File Number DE85000257. 

Laser Doppler velocimetry and other photometric tech- 
niques are evaluated for measuring the average particle velocity in 
an ensemble of free-falling particles. The ability to obtain measure- 
ments in the presence of a radiant flux as high as 0.6 MW/m? was 
part of the evaluation. Optically dissimilar particles with diameters 
ranging from 0.1 mm to 1 mm were used in the study. Experimen- 
tal results indicate that ensembles of particles do not behave as 
single isolated particles. The particle motion is dependent on parti- 
cle volume fraction, and is quite unstable for falls greater than one 
meter. 





311 / ERA-10/2 


(SERI/TR—255-2177-Vol.1) Effect of ultraviolet 
radiation on transparent polymer films as determined using a 
situ FTIR-RA spectroscopy. Volume I. Photodegradation o: 
ee Se, aa J.D. Geler Bastey Bo 
search Inst., Golden, CO (USA)). Aug 1984. Contract 
ACO02-83CH10093. 43p. NTIS, PC A03 A0l; 1; GPO 
Dep. File Number DE84013039. 

This report demonstrates the application of Fourier trans- 
form infrared reflection-absorption (FTIR-RA) spectroscopy to the 
in-situ study of the effects of ultraviolet radiation on polymeric ma- 
terials proposed for use in passive solar heating and cooling sys- 
tems. The method permits collection of the infrared reflection-ab- 
sorption spectrum of a polymer film on an IR-reflective substrate 
while the sample is exposed to simulated outdoor conditions. Pre- 
liminary studies of two materials (polycarbonate and ow 
methacrylate)) having potential for glazing applications are 
scribed. Qualitative information on photodegradation ae 
mechanisms was obtained, and quantum yields for some reactions 
were determined and shown to be comparable to literature values. 


2169 (SERI/TR—255-2177-Vol.2) Effect of ultraviolet 
radiation on transparent polymer 

situ FTIR-RA Photophysics 
poly(vinylidene fluoride) films. Webb, J.D. (Solar Energy 
Research Inst., Golden, CO (USA)). Aug 1984. Contract 
ACO02-83CH10093. 23p. NTIS, PC A02 A0l; 1; GPO 
Dep. File Number DE84013040. 

This report demonstrates the application of Fourier trans- 
form infrared reflection-absorption (FTIR-RA) spectroscopy to the 
in-situ study of the effects of ultraviolet radiation on polymeric ma- 
terials proposed for use in passivesolar heating and cooling systems. 
The method permits collection of the infrared reflection-absorption 
spectrum of a polymer film on an IR-reflective substrate while the 
sample is exposed to simulated outdoor conditions. Evidence for 
photophysical (orientational and conformational) changes resulting 
from exposure of poly(vinylinene fluoride) films to ultraviolet radi- 
ation is presented. This material has been proposed for use in pas- 
sive solar cooling systems. 


2170 Nongray-radiative and convective-conductive ther- 
mal coupling in Teflon-glazed, selective-black, flat-plate solar 
—— Edwards, D.K.; Rhee, S.J. (California Univ., 

Irvine). Journal of Solar ” Energy Engineering; 106: 206- 
211(May 1984). Contract FG04-77CS34088. 

An analysis is presented comparing Teflon film with glass 
for the inner glazing of a double-glazed selective-black, flat-plate 
solar collector. The effect of spacing between glazings and between 
the inner glazing and absorber plate is examined. It is shown that a 
12.5-micron Teflon film is superior to glass for the inner glazing of 
a selective-black collector, because the advantage of its high solar 
transparency overwhelms the disadvantage of its infrared transpar- 
ency. A too-small spacing between a selective-black absorber and 
its inner cover short-circuits the desirable thermal radiation resist- 
ance offered by a selective-black absorber plate. Account is taken 
of spectral variations in the radiation properties of glass, Teflon, 
and the absorber plate. Allowance is made for the fact that critical 
Rayleigh number is lower for a plastic film inner glazing than for a 
glass one. 


2171 Data and reduction techniques for 
solar collector pressure test. Clark, E.L. (Sandia National 
Lab., Albuquerque, NM). 266-275 of Aerodynamic test- 
ing conference. New York, NY, USA; American Institute 
of Aeronautics and Astronautics (1984). (CONF-840372—). 
Contract AC04-76DP00789. 

From 13. AIAA aerodynamics testing conference; San 
Dhan CA, USA (5 Mar 1984). 

The instrumentation, data acquisition, and reduction tech- 
niques used in wind tunnel tests to determine the pressure distribu- 
tion on an array of parabolic trough solar collectors at combined 
angles of pitch and yaw are described. The turbulent flow in the 
tunnel simulated an atmospheric boundary layer. The mean, root 
mean square, and peak pressure coefficients were calculated after 
determining a suitable sampling rate and averaging time. The tech- 
niques used to determine these sampling parameters and the method 
for evaluating the effect of the pressure system response on the rms 
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pressure coefficients are described. The sampling frequency is de- 
termined from power spectral density functions calculated from 
pressure measurements at typical test conditions and the averaging 
time is determined from the autocorrelation functions which are 
calculated from the same measurements. Typical results which 
demonstrate the effectiveness of the techniques are presented. 


1420 Heat Storage 


(British Hydromechanics Research i 
May 1981. 90p. (RR—1644). NTIS, pe $3750. 

This review covers the topics of thermal energy storage rel- 
evant to solar air space heating. These are sensible heat storage in 
rock-beds, latent heat storage (mainly salt hydrates and paraffin 
waxes) and chemical energy storage (e.g. silicagel/water, sulphuric 
acid/water). The Appendices give detailed descriptions of the tech- 
nical and economic aspects of the topics and comparisons are made 
whereever possible. The background to solar air heating is con- 
tained in the introduction, followed by a section which summarizes 
and correlates the detail of the Appendices. Based on the work re- 
viewed, conclusions are drawn and areas with the greatest potential 
identified for investigation. 


2173 (BHRA—84/38) Survey of thermal storage sys- 
tems relevant to solar air heating: an annotated bibliography. 
Burns, A.P. (British Hydromechanics Research Association, 
Cranfield). Jan 1981. 71p. (RR—1643). NTIS, PC $37.50. 

The scope of the papers extends from potential storage types 
to full space heating systems in which storage of solar energy is 
are included. 


2174 (DOE/CS/69095—1) Preliminary design of heat- 
extraction system for the ANL research salt gradient solar 
pond, Hull, J.R.; Newell, T.A. (Argonne National Lab., IL 
(USA)). Sep 1983. Contract FG02-80CS69095. - (ANL- 
CT—83-11). a PC A03/MF AO1; 1; GPO 


preteen ie one: eee maa 2 
brine-to-air heat exchanger will be constructed from copper-nickel 
to minimize corrosion. The effects of both heat extraction methods 


on the stability of the salt gradient are investigated. It is expected 
that the submerged heat exchanger will have minimal effect on the 


according to flow velocity, diffuser size, etc. 


2175 (NBSIR—84-2909) Phase change thermal energy 
storage and the model building codes. Greenberg, J.; Poco 
B.C. (National Bureau of Standards, Washington, DC 
(USA). Center for Building Technology). Aug 1984. — 
tract AI01-76PR06010. 292p. NTIS, PC A13/MF AO1; 
GPO Dep. File Number D 5000853. 

Thermal energy systems using phase change materials are 
currently being developed and used for storing energy collected by 
solar and other means. This report is intended to bridge the gap be- 
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describes the interface between the various model codes and the 
more advanced phase change system configurations. The report 
continues with an anaysis of the model codes with a specific orien- 
tation toward phase change thermal energy storage systems. The 
analysis is structured according to building, mechanical, and plumb- 
ing issues with topics relevant to phase change systems identified 
and specific code provisions applicable to each topic listed. In addi- 
tion, an appendix is provided which cross references relevant topics 
according to individual model code requirements. 


15 GEOTHERMAL ENERGY 
1501 Resource Status And Assessment 


2176 (DOE/ID/12014—T2) Montana geothermal com- 
mercialization planning. Final report. Birkby, J. (Montana 
Dept. of Natural Resources and Conservation, Helena 
(USA). Energy Div.). 1982. Contract FC07-79ID 12014. 16p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85001414. 

Seven major site specific development plans are listed in- 
cluding a brief synopsis of each. Work on area development plans, 
institutional and economic assessments, an outreach program, and 
the preparation of a state geothermal plan is described briefly. 
(MHR) 


2177 (NP—5900169) Renewable energy: energy from 
geothermal resources. (Florida State Energy Office, Talla- 
hassee (USA)). Nov 1984. 18p. Capitol, The Governor's 
Energy Office, Tallahassee, FL 32301. File Number 
T185900169. 

The geothermal resources of Florida are poor in most parts 
of the state, but offer potential in one or two areas. Groundwater 
heat pumps are efficient and presently abundant water resources 
exist in most Florida areas, but widespread use of these units could 
affect Florida's groundwater supplies if reinjection wells are not re- 
quired. The effect of large numbers of wells on an aquifer in small 
geographic areas has not been adequately assessed. Data on ground- 
water heat pump energy use for Florida climatic conditions are 
needed as is information on the number of units currently operat- 
ing. 


2178 Gaseous fuel generation by magma-thermal conver- 
sion of biomass. Gerlach, T.M.; Hardee, H.C. (Sandia Na- 
tional Lab., Albuquerque, NM). Journal of Energy; 7: 256- 
263(May 1983). Contract AC04-76DP-00789. 

A wide range of upper crustal magma bodies provide suita- 
ble thermal energy sources for conversion of water-biomass mix- 
tures to higher quality gaseous fuels. The compositions, concentra- 
tions, and energy contents of the generated fuel gases appear to be 
relatively insensitive to the type of magma body, but the rates at 
which fuels can be generated is strongly dependent on magma type. 
Fuel generation rates for basaltic magmas would be at least 2-3 
times greater than those for andesitic magmas and 5-6 times those 
for rhyolitic magmas. CH4 would be the main gas that can be gen- 
erated in important quantities from magma-thermal energy under 
most circumstances. CO would never be important, and significant 
H2 generation would be restricted to shallow basaltic magmas. 


2179 An overview of the Hawaii Geothermal Resources 
Assessment Program. Thomas, D.M. (Hawaii Inst. of Geo- 
physics, Honolulu, HI). pp 279-283 of Pacific geothermal 
conference 1982 incorporating the 4th New Zealand geo- 
thermal workshop. Auckland, New Zealand; Geothermal 
Inst., Univ. of Auckland (1982). (CONF-8211142—). 

From Pacific geothermal conference and 4. New Zealand 
geothermal workshop; Auckland, New Zealand (8 Nov 1982). 

The Geothermal Resource Assessment Program of the 
Hawaii Institute of Geophysics began an evaluation of the geother- 
mal resources of the State of Hawaii in February 1978. The first 
phase of the assessment program consisted of the compilation and 
evaluation of existing geological, geophysical, and geochemical 
data having relevance to a potential geothermal resource. The data 
acquired suggested that twenty separate locations on the five major 
islands had some evidence for a geothermal resource. During the 
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second phase of the program thirteen of the identified potential 
geothermal areas were studied using a variety of geophysical and 
geochemical techniques. The results of the surveys strongly sub- 
stantiated the existance of a geothermal resource in four areas, pro- 
vided moderately positive evidence in three areas, and gave contra- 
dictory or negative data in five others. 


1502 Geology And Hydrology Of Geothermal Systems 


2180 (EUR—8832-EN) Geothermal energy R and D 
programme. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1984. 12p. Commission of the European 
Communities, Luxembourg. 

This publication contains a list of the R and D contracts that 
are concluded on a cost-sharing basis during the second R and D 
programme on geothermal energy. The geothermal projects are di- 
vided into four main groups: A. Integrated geological, geophysical 
and geochemical investigations in selected areas, B. Subsurface 
problems of natural hydrothermal resources, C. Surface problems 
related to the use of hydrothermal resources, D. Hot dry rocks. 
The contracts are listed in alphabetical and numerical order, men- 
tioning the title of the contract, the scientist responsible, the firm 
with which the contract was concluded, the contract number and 
occasionally the report number. 


2181 (LBL—18106) Workshop on geophysical modeling 
of the Long Valley caldera: p Goldstein, N.E. 
(ed.). (Lawrence Berkeley Lab., CA (USA)). Jul 1984. Con- 
tract AC03-76SF00098. 91p. (CONF-840291—). NTIS, PC 
A05/MF A01; 1; GPO Dep. File Number DE85001398. 

From Workshop on geophysical modeling of the Long 
Valley Caldera; Berkeley, CA, USA (8 Feb 1984). 

Rapporteur’s summary reports are given the following work- 
shop sessions: geological background and overview of the Long 
Valley hydrothermal-magnetic system and processes, concepts and 
models based on seismological data, electrical and electromagnetic 
models, and deformation and gravity. 31 references, 36 figures. 
(MHR) 


2182 (PB—84-202472) Hydrogeochemical investigation 
of thermal springs in the Black Canyon - Hoover Dam area, 
Nevada and Arizona. McKay, W.A.; Zimmerman, D.E. 
(Nevada Univ., Reno (USA). Water Resources Center). 
Nov 1983. 52p. (PUB—41092). NTIS, PC A04/MF AO1. 

An estimated 80 liters/sec. of spring flow discharges from 
both sides of the Colorado River in Black Canyon, Nevada and Ar- 
izona. The spring issue primarily from the highly faulted and frac- 
tured volcanic rocks which are exposed throughout the canyon 
from Hoover Dam to 9.5 kilometers downstream. Chemical analysis 
of the spring waters, including environmental isotope and tritium 
results, indicate a variety of possible origins. Observed surface tem- 
peratures range from 24C to 62FC. Total dissolved solids values 
range from 500 mg/1 to 3600 mg/l. The occasional absence of sec- 
ondary mineral deposits suggests a potentially young system. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 1503002180, 2182, 2193, 2194 


2183 (EUR—8581) Exploration at depth in order to 
evaluate the geothermal potential of the area of San Vito 
(Phieugraen Fields - Campania). (Commission of the Europe- 
an Communities, Luxembourg). 1983. 145p. (In Italian). 
(EUR—8581-IT). NTIS, PC E07/MF E07. 

San Vito 1 is a well drilled in the Campi Flegrei. The report 
deals purely with the drilling of the well, which reached a depth of 
3,046 m. At 2,330 m a drill collar parted, fishing was unsuccessful 
and the well was deviated. At 2,158 m, side track no. 1 was begun. 
Almost immediately sticking problems were encountered and a de- 
viation was started at 2,025 m. No major problems were encoun- 
tered in the last phase of the drilling. The drilling mud was 
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changed during the course of the drilling in a high-temperature 
area. 


2184 (EUR—8732) Community demonstration project: 
geothermal drilling doublet at Cergy Pontoise. Final report. 
(Commission of the Euro Communities, Luxembourg). 
cen (In French). (EUR—8732-FR). NTIS, PC E11/ 

The drilling operations, geological, and geochemical investi- 
gations carried out at the two geothermal wells, Cergy 1 and Cergy 
2, are described. The aim of this operation was to examine the pos- 
sibility of exploiting the geothermal energy of the Trias. Exploita- 
tion possibilities of the Dogger were also to be examined. After 
tests carried out at Cergy 1 showed poor productivity from the 
Trias, it was decided that the second well, Cergy 2, should be sunk 
only to the Dogger level and that the first well should be returned 
to this level. An evaluation of the exploitation potential of the dou- 
blet is presented. 


2185 (EUR—8735) Community Demonstration Project: 
geothermal wells at Milos. Final drilling report. (Commission 
of the European Communities, Luxembourg). 1983. 231p. 
(EUR—8735-EN). NTIS, PC E10/MF E10. 

In 1980-81 three boreholes were drilled on the Greek island 
of Milos to recover fluids for use in electricity generation. The 
rock formations which were crossed during drilling are described 
together with the logs, analyses and drilling data, plus results of 
production tests. All three wells go down to one geothermal reser- 
voir of liquid water near boiling point which, however, changes to 
a two-phase mixture at the well-head. Because of the salt and silica 
content, scale deposition along the fluid path and in surface equip- 
ment needs to be inhibited. No conclusions as to possible exploita- 
tion are given. 


2186 (PB—84-214709) Analysis of the conditions for ex- 
ploration drilling and completion of geothermal sources. 
(Commission of the Euro Communities, Luxembourg). 
1983. 317p. (in French). (EUR—8247-FR). NTIS, PC E12/ 
MF E12. 

Nineteen wells were drilled in EEC Countries between 1969 
and 1980 in order to investigate the geothermal reservoirs in sub- 
surface rocks. The general characteristics of low enthalpy geother- 
mal sources and the limitations on their exploitation are described, 
followed by a discussion of exploration and forecasting problems as 
well as a detailed analysis of the specific problems related to drill- 
ing of such low enthalpy sources. An analysis of present production 
problems, their possible solution and economic prospects is present- 
ed. 


1508 Geothermal Power Plants 


2187 (PNL—5261) Leak detectors for organic Rankine 
cycle power plants: on-line and manual methods. Robertus, 
R.J.; Pool, K.H.; Kindle, C.H.; Sullivan, R.G.; Shannon, 
D.W.; Pierce, D.D. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1984. Contract AC06-76RL01830. 60p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE85002792. 
Two leak detector systems have been designed, built, and 
tested at a binary-cycle (organic Rankine cycle) geothermal plant. 
One system is capable of detecting water in hydrocarbon streams 
down to 100 ppM liquid water in liquid isobutane. The unit first 
cools and/or condenses the hydrocarbon sample stream in a small 
heat exchanger. The cooled liquid stream flows to a large settling 
chamber where the water and isobutane separate because of density 
differences. Any water present is collected in a pipe and automati- 
cally dumped using a solenoid operated valve when the level 
reaches a certain point. The magnitude of the leak is estimated from 
the frequency at which the solenoid operated valve opens and 
closes, i.e. the amount of water collected in a known period of time 
is directly related to the number of dump cycles. The second 
system can detect the presence of isobutane in water or brine 
streams down to 2 ppM liquid isobutane in liquid water or brine. 
The unit first cools the liquid stream if necessary then reduces the 
pressure in an expansion chamber so the hydrocarbon will vaporize. 
In brine streams flashed CO: carries the hydrocarbon to a non-dis- 
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persive infrared analyzer (NDIR). (In cooling water streams a ni- 
trogen carrier gas is used to transport the hydrocarbon to the ana- 
lyzer). The NDIR has been modified to be highly selective for iso- 
butane. One can estimate the size of a leak knowing the total gas- 
to-liquid ratio entering the leak detection system and the concentra- 
tion of hydrocarbon in the gas phase. Four of the leak detector sys- 
tems will be installed in the Heber Geothermal Demonstration 
Plant at Heber, California. Two will be on the hydrocarbon system, 
one on the brine system, and one on the cooling water system. 


2188 (PNL-SA—12201) Special function instruments for 
binary cycle geothermal power plants. Robertus, R.J.; Shan- 
non, D.W.; Sullivan, RG. (Pacific Northwest Lab., Rich- 
land, WA ‘(USA)). Apr 1984. Contract AC06-76RL01830. 
6p. (CONF-840809—21). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85003109. 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (27 Aug 1984). 

Three special instruments have been designed to support 
plant operations at the Heber geothermal power plant in Heber, 
California. All are aids to give operating information which no 
commercial instruments can provide. The first is a package for de- 
termining CO, breakout conditions for a particular brine. Brine is 
sampled continuously at either the wellhead or the plant inlet. A 
temperature-pressure curve is generated which will span all possible 
operating combinations. That information tells designers or opera- 
tors what pump pressures must be used to keep the CO: in solution. 
A second package unit will detect the presence of ppM levels of 
isobutane in either brine or water streams. It samples actual flowing 
brine streams continuously. The function is to alert operators when 
leaks are occurring in heat exchangers. A final unit senses water in 
flowing hydrocarbon streams. The sampled streams can be either 
liquid or vapor. Sensitivity is close to actual solubility limit for 
water in isobutane. This device warns operators when their hydro- 
carbon has been contaminated with brine (or cooling water). 


1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 1509002180, 2184, 2185 


2189 (CONF-8404123—, pp 163-169) Polyimide surviv- 
al in high temperature and pressure dilute aqueous solutions. 
Dietz, T.; Zemel, J.N.; Lauks, I.; Carroll, T. (Univ. of Penn- 
sylvania, Philadel; phia). 10 Apr 1984. NTIS, PC A09/MF 
A0l. File Number T184014859. Contract AC02-82ER 12035. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

Measurements of the gross properties of polyimides at high 
temperature and pressure in dilute aqueous environments are re- 
ported. The polyimide polymer solution is spun onto silicon dioxide 
substrates prepared with an aluminum chelate adhesion promoter. 
The cured films are subjected to temperatures 200°C and 250°C at 
2500 psi for 2 hours in dilute aqueous solutions ranging from pH4 
to pH10. Film quality, adhesion and hydrolysis, via infrared meas- 
urements, are reported. 


(DOE/NV/10081—2) Sweet Lake Geopressured- 
geothermal Project, Magma Gulf-Technadril/DOE Amoco 
Fee. Volume II. Surface installations reservoir testing. Annual 

report, February 28, 1981-February 10, 1982. Hoffman, K.S. 
(ed.). (Magma Gulf/Technadril, Houston, TX (USA)). 1984. 
Contract AC08-80NV 10081. 130p. NTIS, PC A07/MF AO1; 
1; GPO Dep. File Number DE84016037. 

The Magma Gulf-Technadril/Department of Energy Amoco 
Fee No. 1 (production) and salt water disposal wells were drilled in 
the period from August, 1980 to February 1981. Surface facilities 
were designed and constructed during March-June 1981. Flow test- 
ing began in June 1981 and continued until February, 1982. The 
Miogypsinoides interval contains seven discrete sands in the test 
well. These sands have been numbered 1 to 7, beginning at the top 
of the sequence. Data from wireline logs and core samples suggest- 
ed that the first zone to be perforated should be Sand 5. Because of 
its high porosity and permeability, Sand 5 was thought to contain 
almost 50% of the total hydraulic capacity of the well. Flow test- 
ing of Sand 5 was performed in three stages, each of which is fully 
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described in this report. Phase I was designed as an initial clean-up 
flow and a reservoir confirmation test. Phase II consisted of the 
reservoir limit determination test and lasted 17 days. Boundaries 
were confirmed which suggest that the Sweet Lake reservoir is 
fairly narrow, with boundaries on three sides, but is open in one 
direction with no closure for at least 4-1/4 miles. These boundaries 
approximate the shape of the graben in which the test well was 
drilled, but may or may not be directly related to the major faults 
forming the graben. Phase III testing was planned to be a long-term 

test at commercial design rates. Although Sand 5 alone would not 
support such rates, long-term production was demonstrated. Addi- 
tional research not supported by DOE funding was also performed 
during the period covered by this report. This research, consisting 
of mud logging, micropaleontology, organic geochemistry, core 
analysis, and rock mechanics, is summarized in this report. 


2191 (EUR—8604) Geothermal Source Melleray 
(GMY2): attempt to control essential features of the injection 
well, carried out in May and June 1982. (Commission of the 
European Communities, Luxembourg). 1983. ie (In 
French). (EUR—8604-FR). NTIS, PC E05/MF E0: 

The of the injectivity impairment of ec GMY 2 
(injector) of the Melleray greenhouse heating doublet showed that 
injection pressures are higher by 20 bars than figures calculated 
from well productive capacity and performance, and that when the 
well switches to production, initial reservoir and well performance 
is restored. This suggests removable well damage rather than for- 
mation impairment. 


2192 (LA-UR—84-3252) Geothermal pumping systems. 
Hanold, R.J. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. 15p. (CONF-8410179—1). 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE85002246. 


From DOE geothermal technology conference; El Centro, 
CA, USA (16 Oct 1984). 
After successful 


field testing of a prototype pressurized lubri- 
cation system designed to prevent brine intrusion and loss of lubri- 
cating oil from the motor and protector sections of electric sub- 
mersible pumps, a second-generation lubrication system has been 

fabricated, and laboratory tested. Based on a sensitive 
downhole pressure regulator, this system is not depth limited and it 
accurately controls the differential pressure between the motor oil 
and the external brine. The first production lengths of metal 
sheathed power cable have been fabricated by Halpen Engineering 
and delivered to REDA for testing and evaluation. Laboratory tests 
performed on prototype metal sheathed cable samples have demon- 
strated the durability of this power cable design. The East Mesa 
Pump Test Facility is currently being activated for high-horsepow- 
er pumping system tests that are scheduled to commence during the 
first quarter of FY 85. A 300-horsepower REDA pumping system 
equipped with a pressure regulator controlled lubrication system 
and a metal sheathed power cable is being fabricated for testing in 
this unique facility. 


2193 (PB—84-214931) |Community demonstration 
project: geothermal doublet at Melleray, Orleans final drilling 

(Commission of the European Communities, Luxem- 
bourg). 1983. 249p. (In French). (EUR—8733-FR). NTIS, 
PC E10/MF E10. 


Twin geothermal wells, Melleray 1 and Melleray 2, have 
been sunk at Melleray with the objective of exploiting the Trias 
layer. It is expected that this geothermal source will supply heating 
for 15 hectares of greenhouses. Drilling operations for both wells 
are detailed and the geothermal and geochemical features of the 
wells are described. 


2194 (SAND—84-1767) Geothermal technology publica- 
tions and related reports: a bibliography, January-December 
1983. Cooper, D.L. (ed.). (Sandia National Labs., Albuquer- 
que, NM (USA)). Sep 1984. Contract AC04-76DP00789. 
a NTIS, PC A03/MF A01; GPO Dep. File Number 
D 5000182. 

This annotated bibliography covers the work of Sandia Na- 
tional Laboratories in the following areas: rock penetration me- 
chanics, fluid technology, borehole mechanics, diagnostic technolo- 
gy, and systems analysis/program summaries. (MHR) 
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2195 Sampling device for withdrawing a representative 
sample from single and multi-phase flows. Apley, W.J.; Cliff, 
W.C.; Creer, J.M. (to Dept. of Energy). US Patent 
4,442,720. 17 Apr 1984. Filed date 6 Jan 1983. vp. 

PAT-APPL-456146. 

A fluid stream sampling device has been developed for the 
purpose of obtaining a representative sample from a single or multi- 
phase fluid flow. This objective is carried out by means of a probe 
which may be inserted into the fluid stream. Individual samples are 
withdrawn from the fluid flow by sampling ports with particular 
spacings, and the sampling parts are coupled to various analytical 
systems for characterization of the physical, thermal, and chemical 
properties of the fluid flow as a whole and also individually. 


2196 Evaluation of chemical tracers for geothermal use. 
Breitenbach, K.A.; Horne, (Stanford Univ., CA 
94305). pp 229-233 of Pacific geothermal conference 1982 
incorporating the 4th New Zealand geothermal worksho 
Auckland, New Zealand; Goutbersial’ Inst., Univ. of Auck- 
land (1982). (CONF-821 1 142—). 

From Pacific geothermal conference and 4. New Zealand 
— workshop; Auckland, New Zealand (8 Nov 1982). 

The use of waste water reinjection schemes has led to sub- 
stantial interest in tracer testing. Tracers have been used to estimate 
the length of time necessary for injected water to be recycled 
through the reservoir back to the producing well. Experience in 
recent years has shown that in fractured systems the transit time is 
surprisingly short and reinjected water has caused losses in produc- 
tivity due to enthalpy decline. This paper examines the advantages 
and disadvantages of chemical tracer materials with a view to their 
use in evaluating reinjection schemes. These observations are based 
on laboratory experiments performed at Stanford over the last year 
using core material from Los Azufres geothermal field in Mexico 
and Iodide and Bromide tracers. Major conclusions reached were 
that halogen ion tracers are generally sufficiently stable at reservoir 
temperatures but suffered from concentration loss as a function of 
time. This loss appears to be independent of concentration and tem- 
perature, and is at least partly reversible. These results highlight the 
need for laboratory experiments such as these with reservoir specif- 
ic rock materials before performing a field test. 


1510 Direct Energy Utilization 
REFER ALSO TO CITATION(S) 1510002143, 2177, 2180, 2506 


2197 (DOE/ID/12167—T2) Optimization of design and 
control strategies for geothermal space heating systems. Final 
report. Batdorf, J.A.; Simmons, G.M. (Idaho Univ., 
Moscow (USA). Dept. "of Chemical Engineering). Jul 1984. 
Contract ‘ASO7-8011) 12167. 96p. NTIS, PC A05/MF AO1; 
1; GPO Dep. File Number DE85000496. 

The efficient design and operation of geothermal space heat- 
ing systems requires careful analysis and departure from normal 
design practices. Since geothermal source temperatures are much 
lower than either fossil fuel or electrical source temperatures, the 
temperature of the delivered energy becomes more critical. Also, 
since the geothermal water is rejected after heat exchange, it is nec- 
essary to extract all of the energy that is practical in one pass; there 
is no second change for energy recovery. The present work exam- 
ines several heating system configurations and describes the desired 
design and control characteristics for operation on geothermal 
sources. Specific design methods are outlined as well as several 
generalized guidelines that should significantly improve the oper- 
ation of any geothermally heated system. 


2198 (DOE/ID/12478—T7) College of idaho Geother- 
mal System, Caldwell, Idaho. Rafferty, K. (Oregon Inst. of 
Tech., Klamath Falls (USA). Geo-Heat Center). Oct 1984. 
Contract FG07-83ID12478. 33p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE85002329. 

There appears to be a good potential for a 160°F resource at 
the College of Idaho site. Both existing well data and recent geo- 
logic and hydrologic investigations suggest that such a temperature 
should be available at a depth of approximately 3500 feet. Use of a 
temperature in the 160°F range would not permit a 100% displace- 
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ment of present natural gas use for space and domestic hot water. 
Because these systems were typically designed for 200°F water or 
low pressure steam (~ 220°F), the performance of the existing 
equipment would be less than peak building requirements. Howev- 
er, even without major system modifications (the cost of which 
would be unreasonable), a geothermal system based on the above 
resource temperature would be capable of displacing about 78% of 
current natural gas consumption attributable to space and domestic 
hot water heating. The system outlined in the report would consist 
of a 3500 foot production well which would supply geothermal 
fluid to 12 major buildings on campus. Geothermal water would be 
passed through heat exchangers in each building. The heat ex- 
changers would deliver heat to the existing heating loops. Most 
buildings would still require a small amount of input from the exist- 
ing boiler during the coldest periods of the year. After having 
passed through the system, the geothermal water would then be in- 
jected into a disposal well. This is a key factor in the overall eco- 
nomics of the system. The assumption has been made that a full 
depth (3550 foot) injection well would be required. It is possible, 
though unclear at this point, that injection could be accomplished 
at a shallower depth into a similar aquifer. Since the injection well 
amounts to 24% of the total system capital cost, this is an important 
factor. 


1520 Geothermal Data And Theory 
REFER ALSO TO CITATION(S) 1520003017 
16 Wave Energy Converters 


REFER ALSO TO CITATION(S) 1608002140 
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2199 (BFR-R—7-1984) Wind power as power source for 
medium-sized and large heat pumps. Margen, P.; Olson, C.; 
Ganander, H.; Nowacki, J.E. (Statens Raad foer Byggnads- 
forskning, Stockholm (Sweden)). 1984. 69p. (In Swedish). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE84752073. 

In the future, group heating and small district heating sys- 
tems with demands ranging from 200 kW to 40 MW will account 
for an energy consumption of over 50 TWh/year in Sweden. In 
step with the run-down of nuclear power, wind power units sup- 
plying energy to heat pumps could make a significant contribution 
to reductions in fuel imports. The economics of three ways of im- 
plementing this have been investigated: 1. Through the use of large 
wind power units (with outputs of about 3MW), supplying heat 
pumps for group heating plants and smaller district heating power 
systems via the National H.V. Grid system. 2. Wind power units of 
the same size as in 1, driving heat pumps supplying smaller district 
heating systems near the coast directly. 3. Small wind power units 
of about 50 kW shaft output, manufactured in larger numbers and 
driving heat pumps directly. “eak power output would be delivered 
to an immersion heater. Hot water heat stores would cut peak out- 
puts in conjunctions with 2 and 3. The report concludes that all 
methods could be competitive with other means of providing heat 
energy, and that method 3 could most quickly become competitive. 
Method 1 has the highest long-term potential for fuel savings. A 
type 3 demonstration unit should be built using present day stand- 
ard components. 


2200 (BMFT-FB-T—84-154(Vol.2)) Operational behav- 
ior of wind energy converters - control and dynamic - types of 
generators. Vol. 2. Cramer, G.; Drews, P.; Grawunder, M.; 
Heier, S.; Kleinkauf, W.; Thuer, J.; Wettlaufer, R.; Al- 
brecht, P.; Leonhard, W.; Vollistedt, W. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
Jul 1984. 235p. (In German). NTIS (US Sales Only), PC 
Al11/MF AO1. File Number DE85770002. 

The dynamical behaviour of wind energy converters of vari- 
ous sizes has been investigated and control schemes as well as su- 
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pervisory control structures have been developed. The work ap- 
plies to isolated wind power stations and converters connected to a 
large grid. The possibilities of feeding power from a variable speed 
generator to a fixed frequency grid are a main object of the report. 
This includes double-fed induction generators with cycloconverters 
in the rotor circuit, permitting fast decoupled control of active and 
reactive power; induction generators with slip-power recovery and 
synchroneous generators with DC-link provide also fast active 
power control at reduced hardware cost. Measurements on labora- 
tory equipment and existing installations serve as proof of the theo- 
retical models. Some of the results have been used in the design 
stage of existing wind power equipment (e.g. GROWIAN I, AER- 
OMAN, Windfarm Kythnos, DEBRA 100). 


2201 (SAND—84-0547C) Nastran-based software for the 
structural dynamic analysis of vertical and horizontal axis 
wind turbines. Lobitz, D.W. (Sandia National Labs., Albu- 
querque, NM (USA)). 1984. Contract AC04-76DP00789. 
17p. (CONF-841071—1). NTIS, PC A02. File Number 
1185001712. 

From European wind energy conference and exhibition; 
eo Germany (23 Oct 1984). 

ughout the vertical axis wind turbine program at Sandia 

a significant effort has gone into developing finite element tools for 
predicting structural dynamic rotor response. Instead of creating 
new finite element packages, appropriate modifications to the NAS- 
TRAN code were made for the development of these tools. With 
this approach duplication of such things as input and output coding, 
finite element processors and solution algorithms is avoided. Al- 
though some DMAP programming is required, most of the changes 
are effected through the use of NASTRAN’s direct matrix input 
option. These matrix alterations are necessary to model a structure 
moving in a rotating frame. To date, tools which predict natural 
frequencies and mode shapes, and the forced vibration frequency 
response of the rotating turbine have been developed. More recent- 
ly, for horizontal axis rotors, a capability has been created for com- 
puting transient behavior as the roto turns in the wind. In this case, 
a solution procedure external to NASTRAN had to be employed in 
order to correctly attach the rotor hub which moves in the rotating 
frame to the tower which is modeled in a fixed frame. In all cases 
these tools have been compared with experimental data collected 
from various wind turbines and, for each, very satisfactory agree- 
ment has been achieved. 


2202 (SAND—84-0984C) Mini-modal testing of wind 
turbines using novel excitation. Lauffer, J.P.; Carne, T.G.; 
Nord, A.R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1984. Contract AC04-76DP00789. 8p. (CONF- 
840178—1). NTIS, PC A02/MF A0l; 1; GPO Dep. File 
Number DE85000666. 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1984). 

Modal testing of wind turbines can be fairly difficult because 
placing transducers on tall structures and providing low frequency 
excitation create problems. Moderate-size turbines are 100 to 200 
feet tall, and their modal frequencies are very low, 0.1 to 5.0 Hz. In 
the mini-modal concept, only a limited number of response meas- 
urements are used in conjunction with a reasonably accurate finite 
element model to determine the modal parameters. Several tech- 
niques of low frequency excitation were explored, including impact, 
wind, step-relaxation, and human input. In tests using the mini- 
modal concept with human excitation, modal frequencies of large 
turbines have been determined in less than one day. As one applica- 
tion of these techniques, a prototype turbine was tested and two 
modal frequencies were found to be very close to integral multiples 
of the operating speed, which would cause a resonant condition. 
The design was modified to shift these frequencies, and the turbine 
was retested to confirm the expected changes in the modal frequen- 
cies. 


2203 Wind turbine generator interaction with diesel gen- 
erators on an isolated power system. Scott, G.W.; Wilreker, 
V.F. Los Angeles, CA, USA; Institute of Electrical and 
Electronics Engineers (1983). Sp. (CONF-830705—). 

From IEEE Power Engineering Society summer meeting; 
Los Angeles, CA, USA (17 Jul 1983). 
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The results of a dynamic interaction investigation to charac- 
terize any disturbances caused by interfacing the Mod 0A wind tur- 
bine (150 kW configuration) with the Block Island utility diesel 
generator grid are reported. The tests were run when only two 
diesel generators were on line, and attention was given to power, 
frequency, and voltage time profiles. The interconnected system 
was examined in the start-up and synchronization phase, normal 
shutdown and cut-out of the wind turbine, during fixed pitch gen- 
eration, and during variable pitch operation. Governors were in- 
stalled on the diesel generators to accommodate the presence of 
wind-derived electricity. The blade pitch control was set to main- 
tain power at 150 kW or below. Power and voltage transients were 
insignificant during start-up and shutdown, and frequency aberra- 
tions were within the range caused by load fluctuations. It is con- 
cluded that wind turbine generation can be successfully implement- 
ed by an isolated utility, even with a significant penetration to the 
total grid output. 5 references. 
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REFER ALSO TO CITATION(S) 2001001724, 1725, 1726, 1728. 1729, 1730, 
pee a 1806, 2044, 2061, 2062, 2063, 2064, 2065, 2066, 2463, 2465, 2466, 


(BMFT-FB-T—84-195) Feasibility study on the 
aaaiaiion of a 250 MW combined power station with pres- 
surized fluidized bed combustion. Homburg, H.J.; Meier, 
H.J. (Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.); Deutsche Babcock A.G., Oberhau- 
sen (Germany, F.R.)). Sep 1984. 192p. (In German). NTIS 

PC A10/MF AOl. File Number 


The general purpose of the project is the construction, con- 
tinuous operation and, as a result thereof, the attestation of the 
functional capability and economy of a coal-fired demonstration 
power station the concept of which is characterized by the combin- 
ation of a pressurized fluidized-bed combustor with a directly con- 
nected steam generator, a multi-shaft gas turbine plant arranged 
downstream of it, and waste heat recovery systems integrated into 
the steam cycle for an electric power output of more than 300 
MW. In the now completed first phase of the three-stage project 
the technical and economic potentialities and prerequisites for the 
construction and operation of such a plant have been studied. The 
thermodynamic calculations performed with a view to optimizing 
the combined gas turbine / steam turbine cycle have shown a high 
plant efficiency of up to 43.1% for pure power generation. The 
comparison of a pulverized-fuel-fired power station with a power 
station with pressurized fluidized-bed combustion has revealed that, 
because of higher specific capital expenditures and the poorer net 
efficiency of the pulverized-fuel-fired plant, power generation costs 
are 3 Dpf higher with this plant and 4500 full-load operating hours 
than in case of the plant with pressurized fluidized-bed combustion. 


2205 (DOE/EIA—0075(81/10)) Cost and quality of 
fuels for electric utility plants. (USDOE Energy Information 
Administration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). wd 1981. 69p. NTIS, PC 


A04/MF AOl; 1 - GPO; GPO Dep. File Number 
DE85002292. 

This report is designed to provide information about the cost 
and quality of fossil fuels received at electric utility generating units 
in the 48 contiguous States and the District of Columbia. It is also 
intended to provide information in a concise format to satisfy the 
needs of a wide variety of audiences. The publication is geared to a 
variety of applications by electric utilities, industry, consumers, 
educational institutions and government in recognition of the grow- 
ing importance of energy planning in contemporary society. This 
report contains monthly fuel cost, quality, and quantity data aggre- 
gated at the State, regional level and plant level, grouped by State 
and geographic region. This grouping allows quick comparisons of 
received fuel costs of plants and utilities in the same State and geo- 
graphic region. In addition to steam-electric unit information, this 
report contains information on fuels received at peaking units: com- 
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bustion turbines, internal combustion (diesel) engines, and com- 
bined-cycle units. Only fossil-fueled plants with a combined capac- 
ity of 25 megawatts or greater are covered in this report. 33 tables. 


2206 (DOE/OR/21400—3) Program plan for research 
and development of dielectric materials for electric power sys- 
tems. (Oak Ridge National Lab., TN (USA)). Oct 1984. 
Contract AC05-840R21400. 1lp. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE85001327. 

This program is intended to further the fundamental under- 
standing of dielectric materials, as well as to provide a data base for 
the development and application of these materials. Dielectric mate- 
rials will be developed for future electric power equipment that 
will have improved efficiency and reliability. This program plan 
provides a comprehensive description of the DOE/EES R and D 
program for dielectric materials. The specific objectives of the pro- 
gram are (1) to develop a fundamental understanding of the mecha- 
nisms occurring within dielectric materials and interfacial phenom- 
ena, (2) to develop dielectric materials and concepts and determine 
performance characteristics, and (3) to provide for technology 
transfer of materials and concepts for application by the electric 
power industry. Oak Ridge National Laboratory will assist the 
EES in managing the program. The R and D projects will be per- 
formed primarily by the private sector (industry and universities). 


2207 (DOE/SF/10501—016) Medium power transform- 
ers, 115 kV and below with and without LTC. (Southern 
California Edison Co., Rosemead (USA)). 23 Mar 1979. 
Contract FC03-77SF 10501. 52p. (STMPO—493). NTIS, PC 
A04/MF A0O1; 1; GPO Dep. File Number DE85001377. 

Technical requirements for the design, manufacture, and test 
of outdoor, oil-immersed, 60 Hz, Class OA, OA/FA, and OA/FA/ 
FA, single and three-phase, medium power transformers are speci- 
fied. 


2208 (EPRI-AP—3586, pp 1.1-1.26) Shell-based gasifi- 
cation-combined-cycle power plant evaluations. Matchak, 
T.A.; van der Burgt, M.J. (Shell Internationale Petroleum, 
London, England). Jul 1984. Research Reports Center, Box 
104: Palo Alto, CA 94303. File Neaber 1184920507. 
(CONF- 831199—). 

From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

The results of a detailed engineering and economic evalua- 
tion of Shell-based integrated gasification-combined-cycle (IGCC) 
power plants are presented. Nominal 1000 MW capacity IGCC 
plant designs and cost estimates were prepared for plants firing Illi- 
nois No. 6 coal and Texas lignite, and employing current technolo- 
gy (2000°F firing temperature) gas turbines designed to comply 
with 1979 Federal New Source Performance Standards for steam 
power plants. The review of these technical and economic case 
studies suggests the following conclusions: Shell-based IGCC plants 
firing Illinois No. 6 coal and employing current technology gas tur- 
bines (2000°F firing temperature) have the potential to be cost 
competitive with conventional coal-fired steam plants with FGD; 
Shell-based IGCC plants firing Texas lignite have the potential to 
generate power at costs that are competitive with those based on 
firing high rank coal; and Shell-based IGCC plants firing Illinois 
No. 6 coal have performance and costs similar to Texaco-based 
IGCC systems. In addition, screening studies indicate that, when 
using comparable technology, increasing the sulfur removal re- 
quirement in the Illinois No. 6 and Texas lignite designs from 90% 
and 85%, respectively, to 99+-% would increase plant capital re- 
quirements by approximately $15/kW while reducing plant efficien- 
cy by 0.5%. 


2209 (EPRI-AP—3586, pp 2.1-2.17) Capacity factors 
and cost of electricity, conventional coal and gasification: 
combined cycle power plants. Zaininger, H.W. (Zaininger 
Engineering Co., San Jose, CA). Jul 1984. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1184920507. (CONF-831199—). 
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From 3. Electric Power Research Institute annual contrac- 
tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983). 

‘ It is common practice to compare alternative power plants 
such as conventional coal and gasification - combined cycle (GCC) 
plants using bus bar costing methodology. This mills per kilowatt- 
hour (kWh) approach does not consider different plant performance 
characteristics, such as relative unit capacity factors, reliability, or 
unit capacity changes with temperature, other system generation 
additions, performance and characteristics, or system load shape 
characteristics and changes. The purpose of this study is to perform 
an initial thirty-year generation system assessment on the EPRI 
West Central Regional System from 1991-2020, comparing alterna- 
tive conventional aud GCC expansion plans for a range of study 
assumptions and criteria. These system assessments consist of deter- 
mining optimal generation expansion plans and associated fixed 
charges for coal and GCC plants, calculating system production 
costs using economic system dispatch procedures for each of the 
thirty years, and determining annual energy production and capac- 
ity factors for the coal and GCC additions, as well as the rest of 
the system generation. These total system results over the thirty- 
year period are then used to determine levelized mills per kWh 
energy production and capacity factors, and are compared with the 
results obtained from a conventional bus bar costing analysis. The 
results of this system study show a significantly better mills per 
kWh advantage for GCC units compared to conventional coal than 
indicated by a conventional bus bar costing assessment. Thus, it is 
essential to perform a system analysis to properly evaluate the 
merits of alternative generation technologies such as GCC and con- 
ventional coal plants. 


2210 (EPRI-CS—3182-Vol.2, pp 40.1-40.18) Emulsion 
fuel and oxidation catalyst technology for stationary diesel 
engines. Wasser, J.H. (Environmental Protection Agency, 
Research Triangle Park, NC). Jul 1983. Electric Power Re- 
search Inst., 3412 Hillview Ave., Palo Alto, CA 94304. File 
Number T184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

Recent results from comprehensive emissions measurements 
made on the EPA, Industrial Environmental Research Laboratory- 
RTP diesel/engine/generator set are presented. The diesel set was 
equipped with two emission control systems: an oxidation catalyst 
in the exhaust and a fuel-oil/water emulsification unit in the fuel 
supply line. NO/sub x/ reductions resulting from emulsion fuel use 
are quantified along with resultant increases in organic emissions. 
The effects of the exhaust oxidation catalyst on the organic emis- 
sions are documented, including results of mutagenesis and cytotox- 
icity assays. Catalyst and emulsion effects on SO2/SO; emissions 
are also quantified. Basic conclusions based on these reported re- 
sults are that emulsion fuel provides control of diesel NO/sub x/ 
emissions, but at the expense of increased organic emissions. The 
oxidation catalyst will control CO and light gaseous hydrocarbons, 
but does not adequately control complex organics emitted by the 

iesel. 


(EPRI-CS—3745-Vol.1) Enhancing fossil power 
plant design, operation, and maintenance: human factor guide- 
lines. Volume 1. Process guidelines. Final report. Daniels, 
R.W.; Oliver, J.A. (Honeywell, Inc., Roseville, MN (USA). 
Technology Strate Ue) Ont Monterey Power Technol- 

A 


ogies, Inc., CA (USA)). Oct 1984. 173p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $17.50. File 
Number T185920052. 

This three-volume document was developed to support and 
provide guidance to project design team personnel for integrating 
human factors principles into retrofit and new construction fossil- 
fired power plant projects. The document addresses the needs of 
design team personnel of the utility company and the architect/en- 
gineering, equipment vendor and construction firms involved in a 
fossil plant project. Guidance is provided for all levels of design 
team members, from upper management to technicians, pipefitters, 
etc. The information is presented in guideline format and includes: 
(1) the methods and sequencing to be used for integrating human 
factors principles into the design process, (2) the specific param- 
eters and values to be used for designing equipment, subsystems, 
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systems, facilities and for the plant as a whole based on sound 
human factors principles; and (3) examples of how to perform the 
recommended analyses and parameter/value applications. The 
guidelines cover all phases of project design, from feasibility studies 
through detailed design. Specific parameters and values are recom- 
mended for all areas of equipment and facility design in a fossil 
plant, from the coal yard to the distribution breakers. These process 
and design guidelines, tailored to the needs of the fossil fuel power 
industry, integrate human factors engineering into all aspects of 
plant design. Implementation in new or retrofit projects should sig- 
nificantly improve operation, maintenance, and availability in fossil 
fuel plants. 


2212 (EPRI-CS—3745-Vol.2) Enhancing fossil power 
plant design, operation, and maintenance: human factor guide- 
lines. Volume 2. Process and design guidelines. Final report. 
Daniels, R.W.; Oliver, J.A. (Honeywell, Inc., Roseville, 
MN (USA). Technology Strategy Center; Monterey Power 
Technologies, Inc., CA (USA)). Oct 1984. 91lp. Research 
Reports Center, Box 50490, Palo Alto, CA 94303 $64.50. 
File Number T185920064. 

These process and design guidelines, tailored to the needs of 
the fossil fuel power industry, integrate human factors engineering 
into all aspects of plant design. Implementation in new or retrofit 
projects should significantly improve operation, maintenance, and 
availability in fossil fuel plants. Volume 2 (Process and Design 
Guidelines) adds design guidelines to the process guidelines, which 
appear also in Volume 1. The design guidelines are directed to im- 
plementation groups at utilities, architect/engineering firms, and 
equipment manufacturers. They concern the specification, selection, 
design, and construction of plant facilities, systems, subsystems, and 
equipment. Both process and design guidelines recommend ap- 
proaches, values, and techniques to use in integrating human factors 
into fossil fuel power plant designs. This information is intended to 
help users increase plant availability through more operable, main- 
tainable, and safe designs. Economic or other factors may prevent 
users from following some of these recommendations on specific 
projects. Nevertheless, the systematic application of even a portion 
of the guidelines will improve safety, operability, and maintainabil- 
ity at the resulting plant. The more completely and systematically 
the guidelines are applied to a design-whether new construction or 
retrofit-the better the result for operators and maintenance workers. 


2213 (EPRI-CS—3745-Vol.3) Enhancing fossil power 
plant design, operation, and maintenance: human factor guide- 
lines. Volume 3. Materials for preparing functional require- 
ments. Final report. Daniels, R.W.; Oliver, J.A. (Honeywell, 
Inc., Roseville, MN (USA). Technology Strategy Center; 
Monterey Power Technologies, Inc., CA (USA)). Oct 1984. 
138p. Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 $14.50. File Number T1I85920051. 

This three-volume document was developed to support and 
provide guidance -to project design team personnel for integrating 
human factors principles into retrofit and new construction fossil- 
fired power plant projects. The document addresses the needs of 
design team personnel of the utility company and the architect/en- 
gineering, equipment vendor and construction firms involved in a 
fossil plant project. Guidance is provided for all levels of design 
team members, from upper management to technicians, pipefitters, 
etc. The information is presented in guideline format and includes: 
(1) the methods and sequencing to be used for integrating human 
factors principles into the design process; (2) the specific param- 
eters and values to be used for designing equipment, subsystems, 
systems, facilities and for the plant as a whole based on sound 
human factors principles; and (3) examples of how to perform the 
recommended analyses and parameter/value applications. The 
guidelines cover all phases of project design, from feasibility studies 
through detailed design. Specific parameters and values are recom- 
mended for all areas of equipment and facility design in a fossil 
plant, from the coal yard to the distribution breakers. Volume 3: 
Materials for Preparing Functional Requirements. This supplement 
to the guidelines tells how to develop functional flow diagrams of 
plant processes and operations. It will be useful mainly to those 
who prepare the analyses that underlie statements of functional re- 
quirements for plant projects. 





20 ELECTRIC POWER ENGINEERING 
2001 Power Piants And Power Generation 


2214 (N—84-25796) On-line 1 


C. (Centro Informazioni Studi oo i 
1983. 18p. (CISE—2156; CONF-8308196—1). NTIS, 
A02/MF AOl. 

From ICOSM international conference on on-line surveil- 
lance and monitoring; London, UK (31 Aug 1983). 

Systems capable of supplying corrosion rates use different 
methodologies and consist of a probe inserted in the plant and of an 
instrument for the conversion of the probe signals into corrosion 
rate. Current systems exploit the polarization resistance of a given 
electrode of the electric resistance of a wire that becomes thinner 
and thinner. In the latter case, the measurement gives the value of 
the metal loss between two successive measurements from with the 
average corrosion rate can be calculated. The polarization resist- 
ance is, instead, an electrochemical parameter obtained from the 
polarization of a metal electrode in the vicinity of the corrosion po- 
tential. The performance of such systems that make use of electro- 
chemical methodologies for corrosion rate measurements is de- 
scribed for various applications including steam condensers and 
high purity water in high temperature and pressure conditions. 


of the true cor- 


2215 (PNL—4506) User's guide for the BNW-III opti- 
mization code for modular dry/wet-cooled power plants. 
Braun, D.J.; Faletti, D.W. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Sep 1984. Contract AC06-76RL01830. 
102p. NTIS, PC A06/MF AOI; 1; GPO Dep. File Number 
DE85001456. 

This user’s guide describes BNW-III, a computer code de- 
veloped by the Pacific Northwest Laboratory (PNL) as part of the 
Dry Cooling Enhancement Program sponsored by the US Depart- 
ment of Energy (DOE). The BNW-III code models a modular dry/ 
wet cooling system for a nuclear or fossil fuel power plant. The 
purpose of this guide is to give the code user a brief description of 
what the BNW-III code is and how to use it. It describes the cool- 
ing system being modeled and the various models used. A detailed 
description of code input and code output is also included. The 
BNW-III code was developed to analyze a specific cooling system 
layout. However, there is a large degree of freedom in the type of 
cooling modules that can be selected and in the performance of 
those modules. The costs of the modules are input to the code, 
giving the user a great deal of flexibility. 


- Advancing the 
turbine 


_ ation W.B. New York, NY, USA; American Society of 
Mechanical ve som 2 Sp. American Society of Me- 
Engineers, 34: 


technology of the large utility-size 
coal-derived fuel. Manning, G.B.; 


chanical 5 E. 47th St., New York, NY 10017. 
A review of the status of development activities underway 
for advanced, utility-size gas turbines points out that the remaining 
technologies requiring proof of concept in full-size units are those 
related to operation at higher firing temperatures while lowering 
metal temperatures with advanced air and water cooling systems. 
at Curtiss-Wright Corp., General Electric Co., United 
Technologies Corp., and Westinghouse Electric Corp. aim at devel- 
oping high-reliability gas turbines for combined-cycle power gen- 
eration applications using coal-derived fuels. 


2217 (CE-Trans—7811) Power leads from large trans- 
formers. Tochtrop, F. Translated from Energie ; 29: No. 4, 
116-123(Apr 1977). 25p. NTIS (US Sales Only), PC A02/ 
MF A0O1. File Number DE85900120. DE85900120 

A detailed report on the power leads from large generators 
was given in Energie (Vol. 18, No. 1, 1966). During the last ten 
years, with the development of larger power station units, there has 
also been a rapid development in the technology of connections to 
large generators. Nowadays power connections between generators 
with capacities greater than 1 600 MVA and the associated unit 
transformers are necessary. The technique is based on aluminium- 
clad phases with a full longitudinal current in the casing, sometimes 
with forced cooling. By means of this form of construction, it is 
possible to transmit operating currents of up to 50 kA. 
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REFER ALSO TO CITATION(S) 2002001784, 1785, 1794, 1799, 1800, 3319 


2218 (EPRI-CS—3696) Retrofit FGD cost-estimating 
guidelines. Final report. Shattuck, D.M.; Ireland, P.A.; 
Keeth, R.J.; Mora, R.R.; Scheck, R.W.; Archambeault, J.A.; 
Rathbun, G.R. (Stearns Catalytic Corp., Denver, CO 
(USA)). Oct 1984. 617p. Research Reports Center, P.O. Box 
90, Palo Alto, CA 94303 $500.00. File Number 
T185920050. 
This report presents a method to estimate specific plant 
FGD retrofit costs. The basis of the estimate is a new plant’s FGD 
system cost, as provided in EPRI's Economic Evaluation of FGD 
Systems CS-3342, or any other generalized cost estimate. The meth- 
odology adjusts the capital cost for the sulfur content of the coal, 
sulfur removal required, unit size, geographic location variables, 
and retrofit considerations. The methodology also allows the user 
to calculate first year operating and maintenance (O and M) costs 
based on site-specific variables. Finally, the report provides a means 
to adjust for remaining unit life in determining the levelized busbar 
cost. Levelized cost is presented in mills/kWh and $/t SO: re- 
moved. 


2219 (PB—84-213404) Characteristics of emitted fly ash 
and trace elements from utility boilers fired with pulverized 
coal. Meij, R.; van der Kooij, J.; van der Sluys, J.L.G.; 
Siepman, F.G. C; van der Sloot, HLA. (Keuring van Elec- 
trotechnische Materialen N. V., Arnhem (Netherlands)). 
1984. 13p. NTIS, PC E03/MF E01. 

Pub. in Kema Scientific and Technical Reports, Vol.2, No.1, 

.1-8 1984. 

° For the generation of electricity, coal becomes increasingly 
more important as a substitute for fuel oil. One of the consequences 
is an increase in the emission of fly ash and volatile (trace) parti- 
cles; this emission has been studied for utility boilers that are fired 
with pulverized coal. The relevant parameters are (1) the type of 
boiler, (2) the ash-collection devices employed and (3) the type of 
coal. The study concerns the distribution of trace particles over the 
various flows: from coal to furnace-bottom ash, pulverized fuel 
ashes (PFA) as collected in the successive compartments of the 
electrostatic precipitator (ESP), and the emitted ash (fly ash). It ap- 
pears that, at increased particulate loadings in the flue gas after the 
ESP, the contribution of coarse particles will be larger and hence 
the enrichment of elements that submit to the vaporization-conden- 
sation mechanism, will be lower. There is evidence to show that 
enrichment cannot only be studied from the fly ash, but also from 
the trends of trace-elements concentration in the PFA collected in 
the successive compartments of the ESP. In this study, the volatile 
elements’ concentrations in the fly ash are about twice as high as in 
the PFA from the last ESP compartment. Therefore, the elemental 
composition of the PFA collected in the last ESP compartment is 
indicative of the composition of the emitted fly ash. 


2003 Power Transmission And Distribution 
REFER ALSO TO CITATION(S) 2003002206, 2994, 2995 


2220 (UCRL—90670) Adaptation of an air-dielectric RF 
cable for use as an oil-filled high voltage pulse transmission 
line. Weiss, W.C.; Copp, R.L.; Reginato, L.L.; Schmidt, 
J.A. (Lawrence Livermore National .» CA (USA)). Nov 
1984. Contract W-7405-ENG-48. 7p. (CONF-8411103—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84017414. 
From International wire and cable symposium; Reno, NV, 
USA (13 Nov 1984). 
This paper describes the specifications, conceptual design, 
prototype testing and operating experience of an oil-filled high volt- 
age pulse transmission cable adapted from commercially available 
evdislectric RF components. Lawrence Livermore National 
Laboratory's Advanced Test Accelerator (ATA) requires a method 
of transmitting 250kV, 70 nanosecond pulses from the power condi- 
tioning equipment to the accelerator. The oil-filled cable approach 
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was chosen over alternative concepts because of its high voltage 
holding capacity, long life and flexibility. The criteria for cable and 
connector design are discussed. The results of prototype testing and 
performance of the final design are presented. 


2221 Gas insulated transmission line with insulators 
having field controlling recesses. Cookson, A.H.; Pederson, 
B.O. (to Dept. of Energy). US Patent 4,458,100. 3 Jul 1984. 
Filed date 6 May 1983. vp. 

PAT-APPL-492066. 

A gas insulated transmission line has a novel insulator for 
supporting an inner conductor concentrically within an outer 
sheath. The insulator has a recess contiguous with the periphery of 
one of the outer and inner conductors. The recess is disposed to a 
depth equal to an optimum gap for the dielectric insulating fluid 
used for the high voltage insulation or alternately disposed to a 
large depth so as to reduce the field at the critical conductor/insu- 
lator interface. 


2222 Vertically aligned gas-insulated transmission line 
having particle traps at the inner conductor. Dale, S.J. (to 
Dept. of Energy). US Patent 4,440,970. 3 Apr 1984. Filed 
date 10 Mar 1982. vp. 

PAT-APPL-356686. 

Gas insulated electrical apparatus having first and second 
conductors separated by an insulating support within an insulating 
gas environment, and particle traps disposed along the surface of 
the high potential conductor for trapping and inactivating foreign 
particles which may be present within the insulating gas medium. 
Several embodiments of the invention were developed which are 
particularly suited for vertically aligned gas insulated transmission 
lines. The particle traps are grooves or cavities formed into the 
walls of the tubular inner conductor, without extending into the 
hollow portion of the conductor. In other embodiments, the traps 
are appendages or insert flanges extending from the inner conduc- 
tor, with the insulator supports contacting the appendages instead 
of the inner conductor. 
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2223 (UCRL-Trans—12018) Nuclear power. (Lawrence 
Livermore National Lab., CA (USA)). Oct 1984. Contract 
W-7405-ENG-48. Translation source information not avail- 
able . 83p. NTIS, PC A05/MF A011; 1; GPO Dep. File 
Number DE85002334. 

Information is presented concerning the contribution of mili- 
tary nuclear programs; new materials and compounds; understand- 
ing of matter; dynamic problems and information science; and ex- 
perimental efforts. 
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REFER ALSO TO CITATION(S) 2101001949, 2279, 2322, 2346, 2348, 2349, 
2357, 2370, 2372, 2375, 2376, 2377, 2380, 2384, 2385, 2392, 2400, 2402, 2406 


2224 a ae Chemical behavior of 


gram. “$ renz, 
R.A. (Oak Ridge National Lab., TN (USA)). 1983, Contract 


AC05-840R21400. 19p. NTIS, 
Dep. File Number DE85001549. 
From NRC core melt information meeting; Oak Ridge, TN, 
USA (19 Oct 1983). 
Tests data are presented for BWR and PWR rods in test HI- 
4 and test HI-5. Operating conditions fission product release data 
are included. 


PC A02/MF AOl; 


2225 (DOE/ET/34215—35) Fuel Performance Improve- 
ment Program: poolside fuel examination, Big Rock Point - 
1983 (EOC 18). Kempf, F.J.; Exarhos, C.A. (Consumers 
Power Co., Jackson, MI (USA); Exxon Nuclear Co., Inc., 
Richland, WA (USA); Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 25 Oct 1984. Contract AC02- 
Le grb 86p. (XN-NF—84-78). NTIS (US Sales Only), 
PC A05/MF AOI; 1; GPO Dep. File Number DE85003153. 
Purpose of the FPIP is to develop and demonstrate commer- 
cially viable light water reactor fuel designs which have improved 
pellet-cladding interaction behavior compared to standard LWR 
fuel. The performance of experimental fuel rods containing annular 
and annular-coated (with graphite) fuel pellets and pressurized par- 
ticle fuel (sphere-pac) is being compared to that of a reference, 
solid-pellet fuel rod design. This report documents the results of the 
May 1983 fuel examination conducted at the Big Rock Point reac- 
tor at EOC 18. Thirty-two fuel rods, from two assemblies that had 
reached an average exposure of 23,500 MWD/MTU after three 
cycles of irradiation, were selected for visual inspection and both 
rod length and diameter measurements. All rods were judged suita- 
ble for further irradiation. 


re hee Rage Non-linear system limit cycle anal- 
control system of BWR. Shieh, D.J.; 
A Sit netit (Institute of Nuclear Energy Research, Lun, 
Chang Si Technical Information Center). Aug 1989. 
ion NTIS (US Sales Only), PC A03/MF AOl. File 
rebaiier DE85900138. 

The existence of the limit cycle oscillation in the feedwater 
control system is first theoretically predicted. Then the actual oper- 
ation signals taken from Chin-Shan Nuclear Power Station 
(CSNPS) unit 1 are analyzed to confirm the prediction. An AD-5 
analogue computer also is used to simulate the feedwater control 
system. The feasibility of retrieving the dynamic information in the 
limit cycle oscillation is surveyed by using the simulated signals. 
The retrieved information could be used to estimate the important 
parameters, such as proportional band and reset action rate of the 
PI controller, the mismatch gain, the gain between mismatch value 
and water level and the hysteresis characteristics of the control 
valve. Finally the benefit of analyzing the limit cycle oscillation sig- 
nals is discussed. 


(KAERI/RR—329/81) Water chemistry of PWR 
eo dl er plant. (Korea Advanced Energy Research Inst., Seoul 
(Republic of Korea)). 1982. ae NTIs (US Sales Only), 
PC A08/MF AO1. File Number DE85780089. 

Sections of the report were abstracted and indexed separate- 


ly. 


2228 (NGD—12(1983)R-0) World nuclear power reactor 
performance. Mather, J.P. (Ontario Hydro, bee: 
(Canada)). 10 Apr 1983. 39p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number 984901267. 

The following is a comparison of Ontario Hydro CANDU 
performance in the year 1983 with that of 168 world nuclear pow- 
ered reactors rated at 500 MW (e) or greater that had generated 
electricity by January 1, 1983, and for which performance history is 
regularly reported. The report is based on data extracted from a 
large variety of publications, as well as correspondence with a 
number of the utilities. The basis used for this comparison is the 
gross capacity factor, which is defined as gross unit generation di- 
vided by the perfect gross output for the period of interest. The 
factors utilized in the report may vary slightly with those found 
elsewhere due largely to the varying assumptions used to select the 
gross maximum power ratings (MCR (gross)). The Ontario Hydro 
approach is to use the lowest of the published turbine and genera- 
tor design ratings, unless the unit has been proven capable of con- 
sistently exceeding this value. 


2229 (NUREG/CR—3815) Statistical evaluation of the 
metallurgical test data in the ORR-PSF-PVS irradiation ex- 
periment. Stallmann, F.W. (Oak Ridge National Lab., TN 
(USA)). Aug 1984. Contract AC05-840R21400. 34p. 

ORNL, —9207). NTIS, PC A03/MF A0Ol1 - GPO. File 
Number T184015221. 
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A statistical analysis of Charpy test results of the two-year 
Pressure Vessel Simulation metallurgical irradiation experiment was 
performed. Determination of transition temperature and upper shelf 
energy derived from computer fits compare well with eyeball fits. 
Uncertainties for all results can be obtained with computer fits. The 
results were compared with predictions in Regulatory Guide 1.99 
and other irradiation damage models. 


_ (NUREG/CR—3857) Long-term embrittlement of 
cast duplex stainless steels in LWR Annual report, 
1982-September 1983. Chopra, O.K.; Ayrault, G. 
(Argonne National Lab., IL (USA)). Aug 1984. | oakieet 
W-31-109-ENG-38. 3lp. (ANL—84-44). NTIS, PC A03/ 
MF AO! - GPO. File Number T184017226. 

A program has been initiated to investigate the significance 
of in-service embrittlement of cast duplex stainless steels under 
LWR operating conditions. The existing data were reviewed to de- 
termine the critical parameters that control the aging behavior and 
to establish test matrices for microstructural studies and mechanical 

property measurements. Various experimental and commercial 
heats of CF-8, -8M, and -3 cast stainless steel (ASTM A351 and 
A451) were procured in different product forms and section thick- 
nesses. The composition of the experimental heats was varied to 
provide different concentrations of nickel, chromium, carbon, and 
nitrogen in the material and ferrite contents in the range of 3 to 30 
volume percent. Test specimens are being aged at temperatures of 
290, 320, 350, 400, and 450°C and for times ranging from 300 to 
50,000 h. Material will be available for Charpy impact tests and mi- 
crostructural studies over the entire range of compositions. The ini- 
tial effort, already begun, is focused on microstructural character- 
ization of aged specimens of CF-8 and CF-8M cast stainless steel, 
obtained from George Fisher, Ltd. 


2231 Fuel-cladding mechanical interaction in PCT-resist- 
ant LWR fuel designs normal operation and power 
ramping. Barner, J.O.; Crouthamel, C.E.; Freshley, M.D.; 
Guenther, R.J. (Pacific-Northwest’ Laboratory, Richland, 
WA). Nuclear Technology; 63: No. 1, 63-81(Oct 1983). 

The fuel cladding mechanical interaction behavior of devel- 
opmental fuel rods irradiated in the Halden Boiling Water Reactor 
was evaluated based primarily on rod elongation measurements 
made during steadystate and power-ramping irradiation. The devel- 
opmental fuel rod designs were selected based on attributes that 
were expected to reduce pellet-cladding interaction (PCI) failures 
during irradiation. Testing results were compared to a nonpressur- 
ized reference design with dished-pellet fuel. For the reference 
rods, there was a relationship between thermal feedback and fuel- 
cladding mechanical interaction during steady-state irradiation. Sig- 
nificant cladding stresses developed in both the axial and hoop di- 
rections in the reference rods during power ramping. During power 
ramping the general cladding stress distribution in fuel rods with 
annular fuel pellets was primarily axial while cladding stresses in 
rods with sphere-pac fuel were mostly in the hoop direction. These 
results are indicative of superior PCI resistance in the annular pellet 
fuel rod designs when compared to the reference and sphere-pac 
rods. 


Remote mechanized equipment for the Banna and 
aii of boiling water reactor recirculation loop piping. 
Mauser, D.; Busch, D.F. (Battelle-Columbus Lab.) pp 110- 
122 of Materials and process continuing innovations. Vol. 
28. Azusa, CA, USA; gAMPE (1983). (CONF-830408—). 

From 28. national Society for the Advancement of Materials 
Process Engineers symposium; Anaheim, CA, USA (12 Apr 1983). 

Equipment has been assembled for the remote repair or re- 
placement of boiling water reactor nuclear plant piping in the diam- 
eter range of 4 to 28 inches (10-71 cm). The objectives of this pro- 
gram were to produce high-quality pipe welds, reduce plant down- 
time, and reduce man-rem exposure. The repair strategy was to 
permit repair personnel to install and check out the repair subsys- 
tems and then leave the radiation zone allowing the operations to 
be conducted at a distance of up to 300 feet (91 m) from the opera- 
tor. The complete repair system comprises subsystems for pipe sev- 
ering, dimensional gaging, joint preparation, counterboring, weld- 
ing, postweld nondestructive inspection (conceptual design), and 
audio, electronic, and visual monitoring of all operations. Compo- 


nents for all subsystems, excluding those for postweld nondestruc- 
tive inspection, were purchased and modified as needed for integra- 
tion into the repair system. Subsystems were designed for two sizes 
of Type 304 stainless steelpipe. For smaller, 12-inch-diameter (30.5 
cm) pipe, severing is accomplished by a power hack saw and joint 
preparation and counterboring by an internally mounted lathe. The 
22-inch-diameter (56 cm) pipe is severed, prepared, and counter- 
bored using an externally mounted, single-point machining device. 
Dimensional gaging is performed to characterize the pipe geometry 
relative to a fixed external reference surface, allowing the place- 
ment of the joint preparation and the counterbore to be optimized. 
For both pipe sizes, a track-mounted gas tungsten-arc welding head 
with filler wire feed is used. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


‘ER ALSO TO CITATION(S) 2102001949, 2224, 2228, 2229, 2230, 2279, 
2311, 2322, 2339, 2340, 2341, 2342, 2343, 2346, 2348, 2357, 2367, 2368, 2371, 
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(BNL—35200) Stress relief of transition zones. 
Woodward, J.; van Rooyen, D. (Brookhaven National Lab., 
Upton, NY (USA)). 1984. Contract AC02-76CH00016. lip. 
(CONF-8411105—-1). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE85000234. 

From EPRI steam generator owners group IGA/SCC con- 
tractors workshop; Clearwater Beach, FL, USA (27 Nov 1984). 

This paper considers the problem of intergranular stress cor- 
rosion cracking, initiated on the primary side, in the expansion tran- 
sition region of roller expanded Alloy 600 tubing. In general it is 
believed that residual stresses, arising from the expansion process, 
are the cause of the problem. The work reported here concentrated 
on the identification of an optimal, in-situ stress relief treatment. 


2234 (CEN—213) Summary report on the operability of 
power operated relief valves in C-E designed plants. (Com- 
bustion Engineering, Inc., Windsor, CT (USA). Nuclear 
Power Systems). Jun 1982. 28p. NTIS, PC A03/MF AOl. 
File Number DE84901859. 

The purpose of this report is to evaluate the operability of 
pressurizer Power Operated Relief Valves (PORVs). The evalua- 
tion is based on the results of the PWR Safety and Relief Valve 
Test Program conducted by the Electric Power Research Institute 
(EPRI). This report is intended to be responsive to NUREG-0737 
Item II.D.1.A requirements pertaining to PORV operability. 


2235 (CONF-840902—8) Calculated spectral fluences 
and dosimeter activities for the metallurgical blind test irra- 
diations at the ORR-PSF. Maerker, R.E.; Worley, B.A. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 8p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE85001 131. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Fluence rate, fluence, and activity calculations were per- 
formed for each of the three exposures (two surveillance capsules 
and a pressure vessel capsule) performed during the two-year met- 
allurgical blind test experiment at the ORR-Poolside Facility in 
Oak Ridge. Motivation for these calculations was prompted by dif- 
ferences of up to 25% between dosimetry measurements performed 
in the earlier startup scoping experiment and the two-year experi- 
ment. Comparisons of the dosimeter end-of-irradiation activities 
with HEDL measurements indicate agreement generally within 
15% for the first surveillance capsule, 5% for the second, and 10% 
for three locations in the pressure vessel capsule, which are as good 
as (if not somewhat better than) comparisons in the startup and the 
two-year experiments and confirm the presence of a significant 
cycle-to-cycle variation in the core leakage. 
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2236 (CONF-841017—6) Report of the first United 
States conference on utility experience with neutron noise 
analysis. Fry, D.N.; Horne, G.P.; Mayo, C.W. (Oak Ridge 
National Lab., TN (USA); Duke Power Co., Charlotte, NC 
(USA); Science Applications, Inc., gt Ridge, TN (USA)). 
1984. Contract A’ 5. 840R21400 » PC A02/MF 
A01; 1; GPO Dep. File Number DE 5002458. 

From Specialists’ meeting on reactor noise - SMORN IV; 
Dijon, France (15 Oct 1984). 

An informal meeting was held in Washington, D.C. on April 
3 and 4, 1984, to discuss the current state of the art and experiences 
with neutron noise analysis in US pressurized water reactors 
(PWRs). The meeting was attended by 33 persons representing 11 
utilities and 3 PWR reactor vendors as well as consultants, universi- 
ties, and research laboratories. Presentations at the meeting covered 
several applications of neutron noise for diagnosing such things as 
vibrations induced by baffle jetting, detection of mechanical degra- 
dation of thermal shield supports, and electrical degradation of nu- 
clear instrumentation channels. Twenty-one responses were ob- 
tained from a questionnaire circulated to all participants requesting 
their viewpoints and experiences regarding neutron noise analysis. 
The meeting participants concluded that a working group on neu- 
tron noise analysis should be formed to (1) establish a baseline li- 
brary of neutron noise data, (2) provide a forum for communicating 
experiences with neutron noise surveillance, and (3) develop good 
practices and quality assurance procedures for neutron noise meas- 
urement and interpretation. 


(CONF-841017—7) Long-term automated surveil- 
lance of a commercial nuclear power plant. Smith, C.M.; 
Gonzalez, R.C. (Oak Ridge National Lab., TN (USA); Ten- 
nessee Univ., Knoxville (USA)). 1984. Contract AC05- 
840R21400. 9p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85002469. 

From Specialists’ meeting on reactor noise - SMORN IV; 
Dijon, France (15 Oct 1984). 

A pattern recognition system for monitoring nuclear reactor 
signals is presented. The system is based on detecting deviations 
from baseline signatures learned automatically during normal plant 
operation. The capabilities and limitations of the recognition ap- 
proach were investigated during a 2-1/2-year continuous, on-line 
series of experiments at the Sequoyah-1 nuclear power plant. 


2238 (CONF-841017—8) In-core coolant flow monitor- 
ing of pressurized water reactors using temperature and neu- 
tron noise. Sweeney, F.J.; Upadhyaya, B.R.; Shieh, D.J. 
(Oak Ridge National Lab., TN (USA); Tennessee Univ., 
Knoxville (USA)). 1984. Contract AC05-840R21400. 8p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File ener 

DE85002468. 

From Specialists’ meeting on reactor noise - SMORN IV; 
Dijon, France (15 Oct 1984). 

Noise measurements were performed at the Loss-of-Fluid- 
Test (LOFT) and Sequoyah-1 pressurized water reactors (PWRs) in 
order to investigate the possibility of inferring in-core coolant ve- 
locities from cross-power spectral density (CPSD) phases of core- 
exit thermocouple and in-core neutron detector signals. These noise 
measurements were used to investigate the effects of inlet coolant 
temperature, core flow, reactor power, and random heat transfer 
fluctuations on the noise-inferred coolant velocities. The effect on 
the inferred velocities of varying in-core neutron detector and core- 
exit thermocouple locations was also investigated. Theoretical 
models of temperature noise were developed, and the results were 
used to interpret the experimental measurements. Results of these 
studies indicate that the neutron detector/thermocouple phase is 
useful for monitoring core flow in PWRs. Results show that the in- 
terpretation of the phase between these signals depends on the 
source of temperature noise, the response times and locations of the 
sensors, and the neutron dynamics of the reactor. At Sequoyah-1 
we found that the in-core neutron detector/core-exit thermocouple 
phase can be used to infer in-core coolant velocities, provided that 
the measurements are corrected for the thermocouple response 
time. 
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2239 (EPRI-NP—3654) ELXSIR library 
for LWR pressure vessel irradiation studies: part of the LE- 
PRICON computer code system. Maerker, R.E.; Ford, W.E. 
III; Webster, C.C.; Williams, M.L. (Oak Ridge National 
Lab., TN (USA)). Sep 1984. Contract AC05-840R21400. 
32p. NTIS, PC A03/MF AOl1; 1 - EPRI; GPO Dep. File 
Neniher DE85000680. 

A multigroup cross-section library named ELXSIR has been 
developed for use by utilities in computing the fluence to pressure 
vessels of light water reactors. The library is applicable to transport 
calculations performed with the DOR-IV code, which is used as 
part of the LEPRICON code system developed through EPRI. 
Characteristics of the library, as well as the procedures employed 
for its generation, are described in this report. 


2240 (HEDL-SA—3095-FP) Standardized physics-do- 

for US pressure vessel cavity surveillance programs. 
Ruddy, F. « McElroy, W.N.; Lippincott, E.P.; ae 
L.S.; Gold, R.; Roberts, J.H.; Preston, C.C.; Grund, J.A.; 
McGarry, ED; Farrar, H. IV. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA); National Bureau of 
Standards, Washington, DC (USA); Rockwell International 
Corp., Canoga Park, CA (USA); Westin: nm Electric 
Corp., Pittsbur PA (USA). Nuclear Systems 
Div.). 1984. mtract AC06-76FF02170. "15; (CONF- 
840902—16). NTIS, PC A02/MF AOI; 1; oe. Dep. File 
Number DE85002236. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Standardized Physics-Dosimetry procedures and data are 
being developed and tested for monitoring the neutron doses accu- 
mulated by reactor pressure vessels (PV) and their support struc- 
tures. These procedures and data are governed by a set of 21 
ASTM standard practices, guides, and methods for the prediction 
of neutron-induced changes in light water reactor (LWR) PVs and 
support structure steels throughout the service life of the PV. This 
paper summarizes the applications of these standards to define the 
selection and deployment of recommended dosimetry sets, the se- 
lection of dosimetry capsules and thermal neutron shields, the 
placement of dosimetry, the methods of measurement of dosimetry 
sensor reaction products, data analysis procedures, and uncertainty 
evaluation procedures. It also describes the validation of these 
standards both by in-reactor testing of advanced PV cavity surveil- 
lance physics-dosimetry and by data development. The use of these 
standards to guide selection and deployment of advanced dosimetry 
sets for commercial reactors is also summarized. 


2241 (INER—0520) Measurements of boiling two phase 
flow pressure drop in a horizontal forced convective channel. 
Yin, S.T.; Chang, C.Y. (Institute of Nuclear Energy Re- 
search, Lung-Tan (Taiwan)). Apr 1981. 46p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE85900142. 

Two-phase flow pressure drop measurements were conduct- 
ed for water-steam in a 97 inch long (0.625 inch OD) forced con- 
vective, directly heated horizontal channel. More than 260 differen- 
tial pressure measurements were obtained from 7 equally spaced tap 
positions on the test section, using highly reliable instruments. The 
advancement of the present measurements as compared to the exist- 
ing literature is that, for each test run, the entire axial pressure drop 
profile is constructed. This would certainly facilitate future model 
development and verification work. While no attempt was made to 
select the best predictive models, some sample calculations were 
performed to check against 3 existing models. Discrepancies be- 
tween the measured data and the predicted results vary from +-5 
to 40%. Reasons for the above differences were discussed. Recom- 
mendations for future work were also given. 


(INIS-mf—9057, pp 39-47) Effect of changes in 
design parameters on steady 


operational and -state vibrations 
of system pressure vessel - reactor internals. Pecinka, L. 
(Skoda, Plzen (Czechoslovakia)); Zeman, V. (Vysoka Skola 
Strojni a Elektrotechnicka, Plzen (Czechoslovakia)). 1982. 
(In Czech). NTIS (US Sales Only), PC A07/MF A011. File 
Number T185780061. (CONF-8111215—). 
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From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938 

. A digital analysis of changes in the frequency spectrum and 
amplitude-frequency characteristics owing to changes in the rigidity 
of coupling springs, coolant pressure or temperature and the 
number of operating pumps, was made by replacing the V 213 reac- 
tor by two discrete vibrating systems with four degrees of freedom 
describing mutual horizontal and vertical motion. The results of the 
analysis showed that changes in design and operating parameters 
will be manifested by the diffusion of amplitude-frequency charac- 
teristics, e.g., power spectral density deviations. This effect differs 
qualitatively from diffusion caused by random excitation. Most sig- 
nificant is the manifestation of the change in rigidity of the cou- 
pling spring between the pressure vessel and the reactor shaft and 
changes in the number of operating pumps. 


2243 (INIS-mf—9057, pp 49-55) Monitoring of core 
barrel vibrations in WWER type reactor using out-of-reactor 
ionization chambers. Dach, K. (Skoda, Plzen (Czechoslova- 
kia)). 1982. (In Czech). NTIS (US Sales Only), PC A07/MF 
A01. File Number T1I85780061. (CONF-8111215—). 

From National seminar on diagnostics of nuclear power 
piant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

, Vibration of the core barrel is least desirable for safe oper- 
ation of the PWR reactor. These mechanical vibrations are in cor- 
relation with the fluctuations of neutron flux density whose time 
and frequency analysis serves failure diagnosis. The mathematical 
model is described of the transfer of mechanical vibrations of the 
core barrel to neutron noise. Other steps are indicated indispensable 
for the application of the method of neutron noise analysis for in- 
service diagnostics of nuclear power plants. 


2244 (INIS-mf—9057, pp 109-123) Nuclear power plant 
diagnostic system. Prokop, K. (Energoinvest, Dukovany 
yay Sema Zavod Jaderna Elektrarna); Hulin, J. (Ja- 


lektrarna, Dukovany (Czechoslovakia)); Volavy, J. 
(ORGREZ, Brno (Czechoslovakia)). 1982. (In Czech). 
NTIS (US Sales Only), PC AO7/MF AO1. File Number 
TI85780061. (CONF-8111215—). 

From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

, Basic information is presented on diagnostic systems used at 
nuclear power plants with PWR reactors. They include systems 
used at the Novovoronezh nuclear power plant in the USSR, at the 
Nord power plant in the GDR, the system developed at the Hun- 
garian VEIKI institute, the system used at the V-1 nuclear power 
plant at Jaslovske Bohunice in Czechoslovakia and systems of the 
Rockwell International company used in US nuclear power plants. 
These diagnostic systems are basically founded on monitoring vi- 
brations and noise, loose parts, pressure pulsations, neutron noise, 
coolant leaks and acoustic emissions. The Rockwell International 
system represents a complex unit whose advantage is the on-line 
evaluation of signals which gives certain instructions for the given 
situation directly to the operator. The other described systems 
process signals using similar methods. Digitized signals only serve 
off-line computer analyses. 


2245 eS ae pp 125-133) Vibroacoustic data 
processing. Prokop, K. (Energoinvest, Dukovany (Czecho- 
slovakia). Zavod Jaderna Elektrarna); Zahradka, I. 
(ORGREZ, Brno (Czechoslovakia)). 1982. (In Czech). 
NTIS (US Sales Only), PC A0O7/MF AO1. File Number 
1185780061. (CONF-8111215—). 

From National seminar on diagnostics of nuclear power 
= components; Zvikovske Podhradi, Czechoslovakia (22 Nov 

Vibroacoustic signals used for the monitoring of the state of 
individual parts of nuclear power plants with PWR reactors are 
based on random processes. These signals are therefore processed 
by the application of methods based on the theory of random proc- 
esses. The required information is acquired by the measurement of 
noise and the vibrations of the individual components and is proc- 
essed using methods of spectral and correlation analysis. Briefly de- 
cribed are mathematical models of these methods, mainly with 


regard to the designed diagnostic system for the V-2 nuclear power 
plant in Dukovany which should be designed such as to permit on- 
line operation. 


2246 (INIS-mf—9057, pp 7-16) Vibrations of main com- 
ponents of nuclear —— plant V-1 primary circuit in steady- 
state regimes. Jaros, I. (Vyskumny Ustav Jadrovych Elek- 
trarni, lovin 3 Bohunice (Czechoslovakia)). 1982. 
Slovak). NTIS (US Sales Only), PC A07/MF AOl. File 
Number T185780061. (CONF-8111215—). 

From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

. The dynamic stability was studied of the reactor pressure 
vessel, the main circulating pumps, the main shut-off valves and 
steam generators in the V-1 power plant. The measurement of vi- 
brations of the pressure vessel, the pump body and its support, the 
gear box of the valve drive and of the steam generator body was 
conducted using piezoelectric accelerometers. The measurement re- 
sults are tabulated and shown graphically. In-service vibration mon- 
itoring is prescribed only for main circulating pumps in which a 
displacement amplitude of 50 wm for the pump body and its elec- 
tric drive and 80 ym for auxiliary equipment are considered to be 
the permissible level. The reactor and the steam generator in steady 
state are considered as stable bodies with the exception of the 
shock load of the steam generator. 


aig pp 17-37) Some results of apply” 
ing power cepstrum to analysis of vibro-acoustic 
measurements of main circulating pump vibrations on unit 1 
of nuclear power plant V-1. Bahna, J. (Vyskumny Ustav Ja- 
drovych Elektrarni, Jaslovske Bohunice (Czechoslovakia)). 
1982. (in Slovak). NTIS (US Sales Only), PC A07/MF 
AO1. File Number T1I85780061. (CONF-8111215—). 

From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

‘ Application of the power cepstrum was studied during the 
design and testing of digital methods of signal processing and analy- 
ses for vibroacoustic diagnostics of the V-1 nuclear power plant. 
Estimates of the power cepstrum were evaluated together with 
practically all calculations of the power cepstral density of the vi- 
bration of the main circulating pumps. Apart from this a program 
was implemented of the measurement of vibrations of four small 
blower units. The graphs show the values of power spectral density 
and power cepstrum for the main circulating pumps of the V-1 
power plant. It was confirmed that the use of cepstral analysis may 
be a useful complement to the spectral analysis of signals. Both 
methods are complementary from the point of view of different res- 
olution in different frequency ranges. 


2248 (INIS-mf—9057, pp 73-81) Leakage control 
system of protective shields of steam generator collectors of 
nuclear power plant with type V-213 C reactors. Kawalec, M. 
(Vitkovicke Zelezarny Klementa Gottwalda, Ostrava 
(Czechoslovakia)). 1982. (In Czech). NTIS (US Sales Only), 
PC ae gg AOl. File Number 1185780061. (CONF- 
8111215—). 

From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

The system of leak control of protective shields of steam 
generator collectors in V-1 and V-2 power plants operates with ni- 
trogen under an overpressure of 0.39 MPa. When pressure drops 
below 0.34 MPa or increases above 0.44 MPa, which indicates a 
leak, the electric pressure gauge will emit a sound or light signal. 
The principal disadvantage of the system is in its very laborious 
and time-demanding service while the steam generator is in oper- 
ation. Moreover, when leaks do occur, water vapour or water 
which has penetrated into the system cannot be removed in time 
and the leak can often only be detected during regular inspections 
which are made every ten days. A new system of leak control, i.e., 
the so-called vacuum system has therefore been designed. The op- 
eration of this system is simple and leaks are detected almost imme- 
diately. By providing a vacuum pump the accumulation of steam 
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and water in the system may be prevented and the steam generator 
may remain in operation up to the next planned shut-down. 


(INIS-mf—9057, pp 99-108) Design of primary 
in type WWER 440 nuclear power 
jer, J.; Vicek, J. (Skoda, Pizen Eee. 


plant. Liska, 
slovakia)). 1982. ie E Cu, NTIS (US Sales Only), PC 


U: 
ANIME ‘AO1. File Number T185780061. (CONF-8111215— 


From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

The designed diagnostic system for the primary circuit of a 
WWER reactor nuclear power plant is orientated to the diagnosis 
of the reactor, the main circulating pumps, steam generators, the 
main pipes and main shut-off valves. The concept of the system 
allows its use at nuclear power plants with WWER 440 and 
WWER 1000 reactors. It may also be completed and modified to 
suit concrete requirements proceeding from the projects of individ- 
ual units. A survey is given of the effects which have been moni- 
tored in the individual components: 11 in reactors, 6 in the main 
circulating pumps, 4 in the main shut-off valve, 4 in the main pipe 
and 5 in the steam generator. The total number of signals used by 
the diagnostic system for the primary circuit is 293, of this 29 ac- 
count for neutron flux detectors, 87 for temperature detectors, 122 
for vibration measurements, 50 for pressure pulsations and 5 for 
monitoring the acoustic field. 


2250 (NUREG/CR—2996) Sensitivity of —— in- 
core vibrations and boiling in pressurized water reactors using 
ex-core neutron detectors. Sweeney, F.J.; Renier, J.P.A. 
(Oak Ridge National Lab., TN (USA)). Jul 1984. Contract 
AC05-840OR21400. 94p. (ORNL/TM—8549). NTIS, PC 
A05/MF A01 - GPO; GPO Dep. File Number TI84014807. 

Neutron transport and diffusion theory space- and energy- 
dependent reactor kinetics calculations were performed in the fre- 
quency domain to determine the sensitivity of an ex-core neutron 
detector to in-core vibrations and coolant boiling in a PWR. Re- 
sults of these calculations indicate that the ex-core detectors are 
sensitive to neutron sources, to vibrations, and to boiling occurring 
over large regions of the core. Calculations were also performed on 
the effects of fuel burnup, boron concentration, and xenon poison- 
ing on the spatial detector sensitivity. Results indicate that fuel as- 
sembly vibrations would produce ~ 60% greater ex-core detector 
response at the end of the first fuel cycle at Sequoyah-1. Results 
were compared with experimental ex-core neutron noise data ob- 
tained from Sequoyah-1 during the first fuel cycle. The predicted 
increase in ex-core neutron noise was experimentally observed in 
the 2.5- to 4.0-Hz frequency range (the range of frequencies associ- 
ated with fuel assembly vibration), indicating that the vibrational 
amplitude of the fuel assemblies did not increase significantly 
during the first fuel cycle. 


(NUREG/CR—3094) Secondary side photographic 
techniques used in characterization of Surry steam generator. 
Sinclair, R.B. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1984. Contract AC06-76RL01830. 44p. (PNL— 
5053). aa PC A03/MF A0Ol - GPO. File Number 
T185002196 

Chsenstiaetten of the generator’s secondary side prior to 
destructive removal of tubing presents a significant challenge. In- 
formation must be obtained in a radioactive field (up to 15 R/h) 
throughout the tightly spaced bundle of steam generator tubes. This 
report discusses the various techniques employed, along with their 
respective advantages and disadvantages. The most successful ap- 
proach to nondestructive secondary side characterization and docu- 
mentation was through use of in-house developed pinhole cameras. 
These devices provided accurate photographic documentation of 
generator condition. They could be fabricated in geometries allow- 
ing access to all parts of the generator. Semi-remote operation cou- 
pled with large area coverage per investigation and short at-loca- 
tion times resulted in significant personnel exposure advantages. 
The fabrication and use of pinhole cameras for remote inspection is 
discussed in detail. 
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(NUREG/CR—3843) FP gen Generator Group 
Project. Task 10 - secondary side examination. Schwenk, 
E.B.; Wheeler, K.R. (Pacific Northwest Lab., 
WA (USA)). Jul 1984. Contract AC06-76RL01830. 67p. 
(PNL—5033). NTIS (US Sales Only), PC A04/MF ‘AOt. - 
GPO. File Number T185000464. 

The Steam Generator Group Project utilizes a retired from 
service pressurized water reactor steam generator as a test bed and 
source of specimens for research. Program objectives emphasize 
validation of the ability to nondestructively characterize the condi- 
tion of steam generator tubing in service. Remaining integrity of 
tubing with service induced defects is studied through burst and 
leak rate tests. Other program objectives seek to characterize over- 
all generator condition, including secondary side structure, and pro- 
vide realistic samples for development of primary side decontami- 
nation, secondary side cleaning, and nondestructive examination 
technology. This report provides information on secondary side 
characterization efforts. The methods and equipment used are dis- 
cussed, along with comparisons of benefits offered by various tech- 
niques. Details of secondary side steam generator conditions are 
then presented, emphasizing support plate and U-bend regions. 


2253 (ORNL/Sub—82-17456/2) 400-MWe consolidated 
nuclear steam system (CNSS). Conceptual design. Executive 
summary. (Babcock and Wilcox Co., Lynchburg, VA 
(USA). Utility Power Generation Div.). Jul 1983. Contract 
AC05-840R21400. 10p. NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number D 35001510. 

There are a number of small nuclear unit concepts under 
active study. These include the Process Inherent Ultimate Safety 
(PIUS) unit and a smaller version of the High-Temperature Gas- 
Cooled Reactor (HTGR). This study has focused on the Consoli- 
dated Nuclear Steam System (CNSS) plant concept. Studies per- 
formed by The Babcock and Wilcox Company (B and W) and 
United Engineers and Constructors (UE and C) starting in 1974 
have led to a 400 MW PWR CNSS plant concept of compact 
design. Recent economic studies for the CNSS plant show that it 
offers economic advantages for electric power generation in certain 
situations. This executive summary presents the results of these 
studies. 


2254 (WAPD-MRP—162) Shippingport Atomic Power 
Station. Technical progress report, January 26, 1984-Septem- 
ber 30, 1984, (Bettis Atomic Power Lab., West Mifflin, PA 
(USA)). 1984. Contract AC11-76PN00014. 9p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001395. 

During this report period, activity at the Shippingport 
Atomic Power Station consisted of defueling operations, shipment 
of spent fuel to the Expended Core Facility (ECF), and prepara- 
tions for decommissioning. The remaining eight of the 39 fuel mod- 
ules were removed from the reactor. These consisted of three blan- 
ket modules, and five reflector modules. Shipment of LWBR ex- 
pended fuel to ECF was completed during this period. The PWR 
Core 2 lower core barrel was shipped from Shippingport to its 
burial site on May 8, 1984. Four fuel shipments were received at 
ECF, unloaded and stored under water. All equipment for the dis- 
assembly of spent fuel modules has arrived at ECF and was in- 
stalled and checked out. The Production Irradiated Fue! Assay 
Gage, for proof-of-breeding, has been installed in an ECF hot cell 
and qualified for use. Disassembly of the first core fuel module and 
removal of the first 10 fuel rods was completed. Nondestructive 
assay has been performed on these rods. Preparation of the plant 
for turnover to the decommissioning agency was completed. The 
plant was turned over to the decommissioning agency on Septem- 
ber 6, 1984. 


2255 (WERL-GEN—14(L)) Flow-induced vibration of 
annular-orifice water seals. Wright, D.V. 508. Soe Re- 
search Labs., Pittsburgh, PA (USA)). Oct 1968 NTIS, 
PC A05/MF A01; 1; GPO Dep. File Number DE85002429. 

The mechanisms that cause instability of annular-orifice 
water seals are described and methods for analyzing the phenome- 
non are presented. The theory suggests that seals can be made more 
stable by grooving the piston and by increasing its angular con- 
straint. The scaling laws and the similitude requirements (for exam- 
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ple, rho U/sub n/L/p, E/rhoU/sub n/*, and rho/sub s/rho) for 
valid model tests of the flow-induced vibration of annular-orifice 
water seals are given. It is shown that if E is the same in model and 
prototype, the model fluid must be such that rhoL?/,? and rho/sub 
s/rho are the same in model and prototype. Therefore, full-size 
modeis at prototype temperatures are needed in studies of seals for 
very hot water. Tests made for a related project show that a seal 
piston whirls when it is supported by a round rod, fishtails when it 
is supported by a flat spring, and is stable when it is guided by four 
springs so that it cannot vibrate angularly. These results are in 
accord with the theory. 


2256 Sensor on analysis using decision theory and 
data-driven modeling of pressurized water reactor 
Upadhyaya, B.R.; Skorska, M. (The University of Tennes- 
see, ent of Nuclear eering, Knoxville, Ten- 
nessee). Nuclear Technology; 64: No. 1, 70-77(Jan 1984). 

Instrument fault detection and estimation is important for 
process surveillance, control, and safety functions of a power plant. 
The method incorporates the dual-hypotheses decision procedure 
and system characterization using data-driven time-domain models 
of signals representing the system. The multivariate models can be 
developed on-line and can be adapted to changing system condi- 
tions. For the method to be effective, specific subsystems of pres- 
surized water reactors were considered, and signal selection was 
made such that a strong causal relationship exists among the meas- 
ured variables. The technique is applied to the reactor core subsys- 
tem of the loss-of-fluid test reactor using in-core neutron detector 
and core-exit thermocouple signals. Thermocouple anomalies such 
as bias error, noise error, and slow drift in the sensor are detected 
and estimated using appropriate measurement models. 


2257 (BNL-tr—1038) Isolation valves of steam genera- 
tors (Hopkinsons valves) - broken bolts. Evaluation report. 
(Brookhaven National Lab., Upton, NY (USA); Electricite 
de France, 93 - Saint-Denis. Groupe des Labs.). 1984. Con- 
tract AC02-76CH00016. Translation of D 5151/R 80 581, 
August 4, 1980. 30p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE85001530. 

The breaks and fissures observed on the bolts of the Hopkin- 
sons valves are a result of stress corrosion that produced embrittle- 
ment of the metal by diffusion of hydrogen in a sulfur-containing 
medium. This was probably caused by decomposition of the molyb- 
denum disulfide lubricant used during installation of the bolts. 
Moreover, the increased resistance of this material (Rm = 1000 
MPa) substantially increased the sensitivity to hydrogen embrittle- 
ment. 
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2258 (GA-A—17574) US/FRG umbrella agreement for 
cooperation in GCR development: Fuel, fission products, and 
graphite subprogram. Quarterly report, January 1, 1984- 
March 31, 1984. Turner, R.F. (GA Technologies, Inc., San 
agg CA (USA)). Apr 1984. Contract AT03-84SF11962. 
26p. NTIS, PC A03/MF A0l1; GPO Dep. File Number 
A Et 

The exchange of fuel performance data, particularly that re- 
lated to fission product transport at 1500° to 1800°C, has been espe- 
cially active during this quarter. A strong interest in the evaluation 
of passively safe reactor systems in the US has caused an increase 
in requirements for the performance data at 1500° to 1800°C. The 
arrangements for the HFR-B1 irradiation capsule in Petten have 
been substantially completed by KFA. 


2259 (NP—4901635) Experimental results from Mk, III 
GCR physics programme, October-December 1969. Small, 
V.G.; Wells, G.M. (UKAEA Atomic Energy Establish- 
ment, Winfrith. General Reactor ag Div.). 30 Jan 1970. 
l6p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE84901635. 

Information is presented concerning reaction rate measure- 
ments in the NESTOR stack; experimental results from HECTOR 


core AGH4/B-B; and experimental results from HECTOR core 
AGHS/P-B. 


2260 (ORNL/TM—9099) 2240-MWi(th) high-tempera- 
ture reactor core power density study. Vondy, D.R. (Oak 
Ridge National Lab., TN (USA)). Sep 1984. Contract 
AC05-840R21400. 24p. NTIS, PC A02/MF A01l; GPO 
Dep. File Number DE85001738. 

This study was done to estimate the effects of reducing the 
design power density of a 2240-MW(t) high-temperature gas-cooled 
reactor. Core history and thermal hydraulics calculations were per- 
formed for average power densities of 5.8 and 7.2 W/cm® and the 
use of highly enriched fuel was considered. The fuel temperature 
conditions for the higher power density were found to be only 
moderately elevated at normal operating conditions. Economic con- 
siderations associated with changes in core performance, core size, 
and coolant pumping requirements were assessed. 


2261 (ORNL/TM—9108) Weldability and mechanical 

characterization of weld clad alloy 800H tubesheet 

King, J.F.; McCoy, H.E. (Oak Ridge National Lab., 

TN (USA)). Sep 1984. Contract AC05-840R21400. 24p. 

NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85001737. 

The weldability of an alloy 800H forging that simulates a 
steam generator tubesheet is studied. Weldability was of concern 
because a wide range of microstructures was present in this forging. 
The top and portions of the bottom were weld clad with ERNiC-3 
weld metal to a thickness of 19 mm similar to that anticipated for 
HTGR steam generators. Examinations of the clad fusion line in 
various regions revealed no weldability problems except possibly 
on the bottom portion, which contained large grains and some as- 
cast structure. A few microfissures were evident in this region, but 
no excessive hot cracking tendency was observed. The tensile prop- 
erties in all areas of the clad forging were reasonable and not influ- 
enced greatly by the microstructure. The elevated-temperature tests 
showed strong tendency for fracture in the heat-affected zone of 
the alloy 800H. Creep failure at 649°C consistently occurred in the 
heat-affected zone of the alloy 800H, but the creep strength exceed- 
ed the expected values for alloy 800H. 


2262 (M—3RPC/P.118-Add.1) Experimental _ results 
from MK.III GCR physics programme, October-December 
1969. Addendum 1. Maddison, R.J. (UKAEA Atomic 
Energy Establishment, Winfrith. General Reactor Physics 
Div.). Jun 1970. 7p. NTIS by Sales Only), PC A02/MF 
AO01. File Number DE849016 

Measurements have been iota in HECTOR of the effect of 
heating the central region of five cores, three of these being the 
loop cores and the later two having a larger heated central test 
region. These measurements have been calibrated by the use of 
BINAL (boron-aluminium), stainless steel and copper poison tubes. 
The results of these measurements of temperature coefficient and of 
poison tube worth are described in sections 2 and 3 respectively. 
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(AECL—7809) Two-phase natural circulation ex- 
on in a pressurized water loop with CANDU geome- 
try. Ardron, K.H.; Krishnan, V.S.; McGee, G.R.; Anderson, 
J.W.D.; Hawley, E.H. (Atomic "Energy of Canada Ltd., 
Pinawa, Manitoba. Whiteshell Nuclear Research Establish- 
ment). Jul 1984. 30p. Scientific Document Dist. Office- 
AECL Chalk River, Ontario $3.00. File Number 
T185900380. 

A series of tests has been performed in the RD-12 loop, a 10- 
MPa pressurized-water loop containing two active boilers, two 
pumps, and two, or four, heated horizontal channels arranged in a 
symmetrical figure-of-eight configuration characteristic of the 
CANDU reactor primary heat-transport system. In the tests, single- 
phase natural circulation was established in the loop and void was 
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introduced by controlled draining, with the surge tank (pressurizer) 
valved out of the system. Results indicate that a stable, two-phase, 
natural circulation flow can usually be established. However, as the 
void fraction in the loop is increased, large-amplitude flow oscilla- 
tions can occur. The initial flow oscillations in the two halves of 
the loop are usually very nearly 180° out-of-phase. However, as the 
loop inventory is further decreased, an in-phase oscillation compo- 
nent is observed. In tests with two parallel, heated channels in each 
half-loop, oscillations associated with mass transfer between the 
channel pairs are also observed. Although flow oscillations can lead 
to intermittent dryout of the upper elements of the heater-rod as- 
semblies in the horizontal channels, natural circulation cooling ap- 
pears to be effective until about 50% of the loop inventory is 
drained; sustained flow stratification then occurs in the heated 
channels, leading to heater temperature excursions. The paper re- 
views the experimental results obtained and describes the evolution 
of natural circulation flow in particular cases as voidage is progres- 
sively increased. The stability behavior is discussed briefly with ref- 
erence to a simple stability model. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 2105001947, 1949, 1967, 2281, 2327, 2330, 
2338, 2345, 2347, | 2351, 2352, 2353, 2354, 2355, 2356, 2385, 2389, 2396, 
2397, 2405, 2408, 259. 


2264 (CEA-CONF—7153) Shielding design method for 
LMFBR validation on the Phenix factor. Cabrillat, J.C.; 
Crouzet, J.; Misrakis, J.; Salvatores, M.; Rado, V.; Pal- 
miotti, G. (CEA Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France)). May 1983. IIp. 
(DRNR-P—267; CONF-830538—29). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84751862. 

From 6. international conference on radiation shielding; 
Tokyo, Japan (16 May 1983). 

Shielding design methods, developed at CEA for shielding 
calculations find a global validation by the means of Phenix power 
reactor (250 MWe) measurements. Particularly, the secondary 
sodium activation of pool type LMFBR such as Super Phenix (1200 
MWe) which is subject to strict safety limitation is well calculated 
by the adapted scheme, i.e. a two dimension transport calculation 
of shielding coupled to a Monte-Carlo calculation of secondary 
sodium activation. 


2265 er tee por poe LMFRBR shield- 
Lege ae, 


ing Salvatores, M.; 
Palmiotti, G. (CEA Centre a Etntice Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance (France)). May 1983. 12p. 
(DRNR-P—268; CONF-830538—30). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84751863. 

From 6. international conference on radiation shielding; 
Tokyo, Japan (16 May 1983). 

The main results of the LMFBR shielding benchmark, pro- 
posed by NEACRP, are discussed. Six different organisations par- 
ticipated in the benchmark exercise and several data and method 
checks were possible. Some conclusions relevant to the adequacy of 
the multi-group cross-section generation strategies are indicated to- 
gether with areas of future interest. 


2266 (CEA-CONF—7155) Adjusted LMFBR shielding 
formulaire PROPANE. Performance and validation of ver- 
sion 1, tal Jason for version 2. de Carli, 
A.; Trapp, J.P. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance (France)). May 1983. 11p. 
(CONF-830538—28). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE84751859. 

From 6. international conference on radiation shielding; 
Tokyo, ag 8 (16 May 1983). 

The PROPANE formulaire is a method and data system to 
be used for on reactor shielding design calculations. PROPANE 
has been validated and adjusted for sodium/steel configurations, 
typical of the Super Phenix, pool-type, shield design, and it is been 
validated and ajusted to meet the requirements of future LMFBR 
shield design. In particular new materials (natural ByC and special 
stainless steels) and new shield configurations (e.g. localized shields) 
are experimentally studied. Finally, streaming effect calculations 
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will be validated with an experimental program, to enlarge the 
scope of PROPANE. 9 references. 


2267 (CEA-CONF—7164) Analytical model for heat 
transfer in a bundle and first validation. Le 
Gouez, J.M. (CEA Centre d’Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 ors yy 1983. 9p. (DSN—650; 
CONF-830103—48). NTIS es Only), PC A02/MF 
A01. File Number bEee7siser 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

The ANACONDA mathematical model presented here is 
aimed at calculating the three dimensional temperature field inside a 
LMFBR rod-bundle cooled by forced convection. In this thermal 
model the cross section of the rod bundle is discretized into a 
number of fluid and solid regions (pin heating zones, claddings, 
hexagonal duct). The lateral operators representing transverse 
energy transport inside the rod bundle (i.e. at a given cross-section) 
are approximated so as to enable an integration by hand of the ther- 
mal balance set of equations without any discrete representation of 
the axial space or time operators. The first validation of the model 
was done through calculating the three dimensional enthalpy field 
inside a 19 pin bundle, which had been experimentally investigated 
by the CEA in Grenoble (GR 19I bundle). The model was then 
used for the preparation of the SCARLET II local porous blockage 
experiments to the run by EDF at Chatou. Both sets of calculations 
were run rapidly on a pocket programmable calculator, and their 
results bring a good confidence in the validity of the model. 


2268 (CEA-CONF—7173) Thermal behaviour of fuel: 
influence on the behavior of fuel elements in nominal and in- 
cidental operating conditions. Languille, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
ors )). Feb 1984. 11p. = French). (CONF-840165—4). 

S Sales Only), PC A02/MF A0Ol1. File Number 
DE84751894. 

From Meeting CEA-GKAE; Cadarache, France (30 Jan 
1984). 

The behaviour of the oxide, in normal conditions as well as 
in incidental conditions is an important care at the fuel element 
design level in a fast reactor. In nominal operating conditions, the 
probability of melt to core of the pellet is very low and even for 
high burnup. The behaviour in incidental operating conditions is 
also satisfying, especially for inadvertent rod ejections. 


2269 (CEA-CONF—7174) Deformation of Phenix hex- 
cans, Chalony, A.; Pelletier, M. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Feb 1984. 
14p. (In French). (CONF-840165—3). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84751886. 

From Meeting CEA-GKAE; Cadarache, France (30 Jan 
1984). 

The present paper gives some results of deformations ob- 
served on hexcans of breeder assemblies irradiated in the internal 
core and in the outer core of Phenix. 


2270 (CEA-CONF—7182) Monte Carlo method: appli- 
cation to Phenix Reactor. Baur, A.; Bourdet, L.; Dejonghe, 
G.; Gonnord, J.; Monnier, A.; Nimal, AK 9 Vergnaud, 7. 
(CEA Centre d’Etudes Nucleaires de ‘Saclay, 91 - Gif-sur- 
Yvette (France)). Nov 1983. 24p. (In French). (CONF- 
8311189—1). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE84751895. 

From Seminar on radiation protection of fast reactors; 
Moscow, USSR (15 Nov 1983). 

This article gives a description of the code TRIPOLI-2. This 
code solves in an exact manner the equation of transport (neutrons 
and gamma) in three-dimensional geometries. It can solves many 
problems of shielding or neutronics of core. Finally, an example of 
calculation carried out with the code TRIPOLI is given. 6 refer- 
ences. 
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safety parameters and fault idewtifiestion, Teance, CLP. (Ar- 
t cation, i zanos, - 
mne National Lab., IL (USA)). 1984. Contract W-31-109- 

G-38. 5p. NTIS, "PC A02/MF A01; 1; GPO Dep. File 
Number D 14685. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, The reliability of plant control and protection is strongly de- 
pendent on the reliability of the plant instrumentation system. The 
experience from the operation of nuclear power plants has shown 
that erroneous and contradictory instrument signals confuse the op- 
erator and delay corrective action. The same experience has also 
shown that about 10% of the total unplanned shutdowns are due to 
instrument failures. Plant safety as well as plant availability can be 
enhanced by improving the reliability of instrument information. A 
methodology has been deveoped that provides validation of safety- 
significant plant parameter measurements, plant state verification, 
and fault identification in the presence of many instrumentation fail- 
ures (including multiple common-cause failures). This paper pre- 
sents the basic features of this methodology and some results of its 
application to a reference LMFBR plant. 


2272 (HEDL—7500) Application of the pulsed magnetic 
welding process to nuclear breeder reactor fuel pin end clo- 
sures. Brown, W.F. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1984. Contract AC06- 
76FF02170. 6p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85001069. 

The pulsed magnetic welding process is a solid state welding 
process in which metallurgical bonding is effected by impacting 
metal or alloy parts against each other at high velocity by use of 
controlled high frequency, high intensity pulsed magnetic fields. 
This process is similar to the explosive welding process except that 
magnetic energy is used for impacting the parts together instead of 
using explosive energy. The pulsed magnetic welding (PMW) proc- 
ess is readily applied to the welding of cylindrical plugs to small 
diameter tubes. Although breeder reactor fuel pin design may vary 
in size, the application described here consisted of cladding tubes 
approximately 6.4 mm in diameter by 244 cm long with a wall 
thickness of 0.38 mm. After the cladding tubes are filled with fuel 
pellets and associated metal hardware, tapered end plugs are insert- 
ed into the end of the tubes and welded. A typical setup for PMW 
is described. 


2273 (INIS-mf—9057, pp 65-72) In-service leak detec- 


tion between steam generator circuits using an ac- 
yok ang Matal, O.; Kunovsky, J.; Rybnicek, J.; Varvar- 

ovsky, F. (Vyzkumny Ustav Energetickych Zarizeni, Brno 
‘Cnsckinsiowahian: 1982. (In Czech). NTIS (US Sales Only), 
PC AO7/MF AOl. File Number 1185780061. (CONF- 
8111215—). 

From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

The possibilities were studied of the use of vibroacoustic di- 
agnostic method for detecting leaks in 30 MW sodium-heated steam 
generators. That branch in which leakages were artificially induced 
between the pressure circuits of the steam generator was provided 
with six accelerometers designed for work under temperatures of 
up to 400 degC. The frequency range of the accelerometers was 1 
Hz to 10 kHz. The results of the tests showed that the signal of the 
accelerometers with filtered off frequencies lower than 180 Hz is 
the carrier of information on leaks between the pressure circuits of 
the steam generator because processes linked with the mixing of 
sodium and water cause disturbances with frequencies which are 
usually higher. The signal intensity only little depends on the dis- 
tance between the pickup and the leak. 


2274 Neutron and gamma-ray physics in fast reactor 
blankets. Ott, K.O.; Clikeman, F.M.; Harms, G.A. (Purdue 
Univ., West Lafa yette, eA Nuclear Science and Engineer- 
ing; 88: No. 1, 1-15(Sep 1984 

The main results of several years of research on neutron and 
gamma-ray physics in the Purdue Fast Breeder Blanket Facility 
(FBBF) are summarized. Presented are neutron capture rates in 


ERA-10/2/ 326 


238UJ, 232Th, gold, tungsten, and manganese, and fission rates in 
235U and 7°°Pu. Neutron spectra are determined from proton recoil 
energies over the range from 2 keV to 2 MeV. The energy deposi- 
tion of the gamma-ray field is measured with thermoluminescent 
detectors. Since the FBBF is a source-driven facility, all results are 
obtained on an absolute basis and are compared with corresponding 
calculations. Most of the results are presented as calculated/ experi- 
mental trajectories except for the neutron spectra. The absolute and 
complete experimental results will be presented in separate papers. 
The comprehensive and coherent interpretation of deviations be- 
tween calculated and experimental results is explored. Three major 
deviations are identified; they concern the “bulk” of the neutron 
population, the low-energy wing of the spectrum, and the space de- 
pendency of resonance absorption. 


2275 Controlled biaxial strain-rate testing of 20% cold- 
worked type 316 stainless steel fast reactor cladding. Cannon, 
N.S.; Wire, G.L. (Westinghouse Manford Co., Richland, 
WA). Nuclear Technology; 3: No. 1, 50-62(Oct 1983). 

A new simulated transient test capability is introduced that 
allows controlled biaxial strain-rate (CBSR) test on fast reactor 
cladding to be performed at constant test temperatures ranging 
from 425 io 650°C and constant diametral strain rates between 107° 
and 10~°/s. The CBSR test results from both irradiated and unirra- 
diated 20% cold-worked Type 316 stainless steel are reported. A 
mathematical expression describing CBSR strenghts was developed 
from tensile data. The CBSR ductility was generally found to be 
reduced from corresponding tensile results by roughly an order of 
magnitude. For unirradiated cladding, diametral failure strain was 
relatively strain-rate independent below 650°C, and at 650°C, fail- 
ure strains increased with decreasing strain rate. Following fast re- 
actor irradiation at 370 to 680°C cladding, diametral failure strains 
increased with increasing irradiation temperature. The sensitive di- 
ameter measurement apparatus allowed strain determinations show- 
ing the importance of anelastic effects at low plastic strains. 


2276 Uranium-plutonium carbide fuel for fast breeder 
reactors. Matthews, R.B.; Herbst, R.J. (Los Alamos Nation- 
al Laboratory, Los Alamos, New Mexico). Nuclear Technol- 
ogy; 63: No. 1, 9-22(Oct 1983). 

Uranium-plutonium carbide offers an improved fuel system 
for advanced breeder reactors. The highthermal conductivity and 
density of carbide fuels permit superior breeding performance and 
high specific power operation. These advantages combine to in- 
crease plutonium production, reduce fuel cycle and power cost, and 
lower plant capital costs. The carbide advantages are obtained at 
conservative fuel system design and operating conditions. Carbide 
fabrication technology has been demonstrated by the production of 
quality-assured fuel elements for irradiation testing. The carbide ir- 
radiation test program has demonstrated that high burnup can be 
achieved with several designs and that the consequences of postu- 
lated off-normal operating events are benign. Design bases to sup- 
port helium- and sodium-bonded carbide fuel pin test irradiations in 
the Fast Flux Test Facility have been developed in the Experimen- 
tal Breeder Reactor and the Transient Reactor irradiation tests. 


2277 Lumped fission product neutron cross sections 
based on ENDF/B-V for fast reactor analysis. Liaw, J.R.; 
Henryson, H. (Argonne National Laboratory, Applied 
Physics Division, Argonne, Illinois). Nuclear Science and 
Engineering; 84: No. 4, 324-336(Aug 1983). 

The development and evaluation of a lumped fission product 
neutron cross-section library based on ENDF/B-V data suitable for 
fast reactor applications have been completed. Both one- and two- 
lump models have been investigated in detail. Fission product in- 
ventories at various burnup steps were calculated by the EPRI- 
CINDER-2 code and used as weighting functions for lumping. This 
paper addresses several important issues related to the lumped data 
including the relative merits of the two models, the dependence on 
burnup history, the influence of fuel composition and neutron spec- 
trum, the impact of various data bases, the application of the 
lumped data, the effect of the scattering matrix, and finally the 
impact on the fission product reactivity worth in a fast reactor 
system. Although the data and results contained in this paper are 
specifically related to a particular mixed-oxide core design, they 
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have general validity and application to other similar liquid-metal 
fast breeder reactor designs. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 2107002370 


2278 (NUREG—0540-Vol.6-No.8) Title List of Docu- 
ments Made Publicly Available. Volume 6, No. 8. (Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Technical Information and Document Control). Aug 1984. 
636p. NTIS, PC A99/MF AOl - GPO*. File Number 
T185900190. 

The Title List of Documents Made Publicly Available is a 
monthly publication. It contains descriptions of the information re- 
ceived and generated by the US Nuclear Regulatory Commission 
(NRC). This information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of radioactive 
materials and (2) nondocketed material received and generated by 
NRC pertinent to its role as a regulatory agency. As used here, 
docketed does not refer to Court dockets; it refers to the system by 
which NRC maintains its regulatory records. This series of docu- 
ments is indexed by a Personal Author Index, a Corporate Source 
Index, and a Report Number Index. 


2279 (NUREG/CR—3867) Data summaries of Licensee 
Event Reports of inverters at US Commercial Nuclear Power 
Plants, January 1, 1976-December 31, 1982. Brown, S.R.; 
Trojovsky, M. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Aug 1984. Contract AC07-76I1D01570. 131p. (EGG—2324). 
NTIS, PC A07/MF AO1. File Number'T1I85001310. 

This report describes a computer-based data file developed 
from Licensee Event Reports (LERs) of inverters in US commer- 
cial nuclear power plants for the period January 1, 1976 to Decem- 
ber 31, 1982. In addition to the creation of the file, summaries of 
data contained in the file were made to obtain data for risk assess- 
ment and statistical purposes. Gross constant failure rates were esti- 
mated for inverters found in selected systems. Explanations, figures, 
and summary tables of the results are provided. 


2280 (UNI-SA—132) Evaluation of Nuclear Facility De- 
commissioning Projects program: status. Baumann, B.L. 
(UNC Nuclear Industries, Inc., Richland, WA (USA)). 20 
Sep 1984. Contract AC06-76RL01857. 8p. (CONF- 
8410142—2). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85002009. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

In recent years major studies have been undertaken by the 
US Nuclear Regulatory Commission (NRC) and others concerning 
the technology, safety, and costs associated with decommissioning 
nuclear facilities. The Evaluation of Nuclear Facility Decommis- 
sioning Projects (ENFDP) program described in this presentation is 
being undertaken by the NRC to compile and evaluate the activi- 
ties of ongoing decommissioning projects. Assessment and evalua- 
tion of the methods, impacts, radiation exposure, and costs will pro- 
vide a basis for evaluating licensee’s decommissioning proposals and 
for future decommissioning direction and regulation. 


2108 Economics 
REFER ALSO TO CITATION(S) 2108002465 


2281 (CE-FBR—78-532) NSSS capital costs for a 
mature LMFBR industry. Zaman, S.U. (Combustion Engi- 
neering, Inc., Windsor, CT (USA). Power Systems Group). 
23 Oct 1978. Contract AC02-78ET33020. 228p. NTIS, PC 
Al11/MF A011; 1; GPO Dep. File Number DE85001676. 

The conceptual design of a commercial LMFBR (Target 
Plant) and its NSSS capital cost have been developed in support of 
the United Engineers and Constructors Contract EN-78-C-02-4954 
with the Department of Energy. The objective of this work is to 
provide the Department of Energy/Office of Program Planning 
and Analysis - Nuclear Energy Programs with periodic updates of 
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technical, capital cost, fuel cycle cost, and operating and mainte- 
nance cost information. This effort supports Task 3B of the UE & 
C’s Phase I Energy Economic Data Base (EEDB) Program. Past 
estimates of LMFBR capital costs have generally predicted that 
these costs would be higher than those of a comparably sized 
LWR, primarily due to the more demanding technology associated 
wih higher temperatures and the large number of engineered sys- 
tems. The LMFBR, because of its low fuel cycle costs, can tolerate 
a capital cost premium relative to thermal reactors. The key issues, 
therefore, are: the allowable LMFBR cost premium, and the steps 
necessary to reduce the capital cost below the projected allowable 
cost premium for a safe and reliable plant. 


2282 (CONF-841099—6) Maintenance Personnel Per- 
formance Simulation (MAPPS) model. Siegel, A.I.; Bartter, 
W.D.; Wolf, J.J.; Knee, H.E.; Haas, P.M. (Applied Psycho- 
logical Services, Inc., Wayne, PA (USA); Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
6p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE85002324. 

From Human Factors Society annual meeting; San Antonio, 
TX, USA (22 Oct 1984). 

A stochastic computer model for simulating the actions and 
behavior of nuclear power plant maintenance personnel is de- 
scribed. The model considers personnel, environmental, and moti- 
vational variables to yield predictions of maintenance performance 
quality and time to perform. The mode has been fully developed 
and sensitivity tested. Additional evaluation of the model is now 
taking place. 


2283 (CONF-841099—7) Nuclear power plant control 
room operators’ performance research, Gray, L.H.; Haas, 
P.M. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 3p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002326. 

From Human Factors Society annual meeting; San Antonio, 
TX, USA (22 Oct 1984). 

A research program is being conducted to provide informa- 
tion on the performance of nuclear power plant control room oper- 
ators when responding to abnormal/emergency events in the plants 
and in full-scope training simulators. The initial impetus for this 
program was the need for data to assess proposed design criteria 
for the choice of manual versus automatic action for accomplishing 
safety-related functions during design basis accidents. The program 
also included studies of training simulator capabilities, of proce- 
dures and data for specifying and verifying simulator performance, 
and of methods and applications of task analysis. 


2284 (CONF-8410142—27) Development of methods for 
nuclear power plant personnel qualifications and training. Jor- 
ensen, C.C.; Carter, R.J. (Oak Ridge National Lab., TN 
SA)). 1984. Contract AC05-840R21400. 10p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85002559. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Nuclear Regulatory Commission (NRC) has proposed 
additions and revisions to Title 10 of the Code of Federal Regula- 
tions, Parts 50 and 55, and to Regulatory Guides 1.8 and 1.149. 
ORNL is developing methods and some aspects of the technical 
basis for the implementation and assessment of training programs, 
personnel qualifications, and simulation facilities. The paper de- 
scribes the three methodologies which were developed during the 
FY-1984 research: a task sort procedure (TSORT); a simulation fa- 
cility evaluation methodology; and a task analysis profiling system 
(TAPS). 


2285 (MIT-NE—258) Nuclear power plant design inno- 
vation for the 1990s: a preliminary assessment. Lester, R.K.; 
Driscoll, M.J.; Golay, M.W.; Lanning, D.D.; Lidsky, L.M.; 
Rasmussen, N.C.; Todreas, N.E. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Nuclear Engineering). 
Sep 1983. 207p. NTIS, PC A10/MF A0Ol. File Number 
DE85900033. 

This report examines the role that nuclear power plant 
design innovations might play in making nuclear energy a more at- 
tractive generating option for US electric utilities in the 1990s and 
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beyond. It addresses both the commercial potential of such innova- 
tions and the feasibility of bringing them to market. 


2286 ORIGEN2: A versatile computer code for calculat- 
ing the nuclide compositions and characteristics of nuclear 
materials. Croff, A.G. (Oak Ridge National Lab., Chemical 
Technology Division, Oak Ridge, TN). Nuclear Technology; 
62: No. 3, 335-352(Sep 1983). 

ORIGEN2 is a versatile point-depletion and radioactive- 
decay computer code for use in simulating nuclear fuel cycles and 
calculating the nuclide compositions and characteristics of materials 
contained therein. It represents a revision and update of the original 
ORIGEN computer code, which was developed at the Oak Ridge 
National Laboratory (ORNL) and distributed worldwide beginning 
in the early 1970s. Included in ORGEN2 are provisions for incor- 
porating data generated by more sophisticated reactor physics 
codes, a free-format input, and a highly flexible and controllable 
output; with these features, ORIGEN2 has the capability for simu- 
lating a wide variety of fuel cycle flow sheets. The decay, cross- 
section, fission product yield, and photon emission data bases em- 
ployed by ORIGEN2 have been extensively updated, and the list of 
reactors that can be simulated includes pressurized water reactors, 
boiling water reactors, liquid-metal fast breeder reactors, and 
Canada deuterium uranium reactors. A number of verification ac- 
tivities have been undertaken, including (a) comparison of 
ORIGEN2 decay heat results with both calculated and experimen- 
tal values, and (b) comparison of predicted spent fuel compositions 
with measured values. The agreement between ORIGEN2 and the 
comparison bases is generally very good. Future work concerning 
ORIGEN2 will involve continued maintenance and user support 
along with additional verification studies and limited modifications 
to enhance its flexibility and usability. ORIGEN2 can be obtained, 
free of charge, from the ORNL Radiation Shielding Information 
Center. 


2287 The supply of professional health physicists and its 
effects on power plant startup and operation. Williamson, 
R.C. (Oak Ridge Associated Univ., P.O. Box 117, Oak 
Ridge, TN 37830). Transactions of the American Nuclear So- 
ciety, Supplement; 44: No. SUP. 1, 73-74Aug 1983). 
(CONF-830818—). 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 
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2288 eee INDEX) Nuclear Standards 
Master Index, January-June 1984. (Oak Ridge National 
Lab., TN (USA). 2 20 Ju Jul 1984. Contract AC05-840R21400. 
S8p. "Nuclear Standards Management Center, ORNL, P.O. 
Box Y, Oak Ridge, TN 37831. File Number 185000695. 

This index provides a complete list, organized by standard 
numbers, of all assigned NE numbers, their title, issue date, amend- 
ment number and date, issue date of the superseded standard if any, 
standards writer/cognizant engineer, DOE/cognizant engineer, and 
a remarks column which reflects the current status of the standard 
(see legend). 


2201 Theory And Calculation 
REFER ALSO TO CITATION(S) 2201002286, 2310 


2289 (CEA-CONF—7180) Decay heat calculation with 
the C.E.A. radioactivity data bank. Duchemin, B.; Nimal, B.; 
Nimal, J.C.; Veillaut, J.P.; Blachot, J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France); 
CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France)). Oct 1983. 4p. (CONF-8310104—11). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84751890. 

From Specialists meeting on yields and decay data of fission 
product nuclides; Upton, NY, USA (24 Oct 1983). 

For a long time the French CEA has developed a radioac- 
tivity data bank. This bank is updated using ENSDF and some 
recent experimental results. The fission product part of this library 
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is currently used for shielding source and decay heat calculations. 
A computer code called PEPIN, using direct summation method 
has been developed and is briefly described. A comparison is made 
with other calculations and available experiments. 


2290 (CONF-840901—13) Flux synthesis for the on-line 
surveillance of nuclear power plants. Difilippo, F.C.; Cacuci, 
D.G.; Worley, B.A.; Kallfelz, J.M. ( Ridge National 
Lab., TN (USA); Georgia Inst. of Tech., Atlanta (USA)). 
1984. Contract AC05-840R21400. 8p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000928. 

From ANS topical meeting on reactor physics and shielding; 
Chicago, IL, USA (17 Sep 1984). 

On-line monitoring of reactivity and power distribution in 
reactors requires on-line determination of flux, isotopic composi- 
tions, and reactivity changes as functions of burnup and operating 
conditions. Thus, the development of such a monitoring procedure 
depends on the availability of a calculational method that can effi- 
ciently incorporate reactor operating data and results from detailed 
off-line computations. This abstract briefly describes the develop- 
ment of a calculational method suitable for on-line reactivity and 
power distribution monitoring (RPDM). Underlying the develop- 
ment of this calculational method is the expansion of the neutron 
flux in a complete set of eigenfunctions corresponding to the buck- 
ling eigenvalues of a Helmholtz equation. 


2291 (CONF-840901—14) Resolved-resonance neutron 
widths from a consistent reanalysis of the most recent 7°°U 
transmission data. Olsen, D.K. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 6p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE85000942. 

From ANS topical meeting on reactor physics and shielding; 
Chicago, IL, USA (17 Sep 1984). 

The *°*U neutron differential capture cross sections are one 
of the most important nuclear data for reactor physics calculations. 
Nevertheless, differential data have persistently over-predicted the 
ratio of the *°*U capture rate relative to the 7°*Pu fission rate in 
fast-reactor spectra as measured by integral experiments. One of the 
possible ways of perhaps reducing this discrepancy is to extend the 
theoretically sound resolved-resonance range upwards in energy 
from the present 4 to 10 keV. One of the major obstacles to such 
an extension is the published discrepancies among the resolved-res- 
onance region neutron widths from 1 to 4 keV from the three most 
recent transmission measurements and analysis: the 1978 results of 
Olsen from Oak Ridge National Laboratory (ORNL); the 1975 re- 
sults of Poortmans from the Central Bureau of Nuclear Measure- 
ments (CBNM) in Belgium; and the 1975 results of Nakajima from 
the Japan Atomic Energy Research Institute (JAERI). In this 
paper, the results of a detailed reanalysis of the three recent trans- 
mission measurements over three narrow energy regions are report- 
ed: region 1, 3820 to 4000 eV, six large resonances; region 2, 2470 
to 2740 eV, ten large resonances; and region 3, 1460 to 1820 eV, 
twelve large resonances. 


2292 (CONF-8410170—1) MCNP code. Cramer, S.N. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 29p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE85002565. 

From Monte Carlo methods in nuclear reactor analysis; 
Ispra, Italy (8 Oct 1984). 

The MCNP code is the major Monte Carlo coupled neutron- 
photon transport research tool at the Los Alamos National Labora- 
tory, and it represents the most extensive Monte Carlo development 
program in the United States which is available in the public 
domain. The present code is the direct descendent of the original 
Monte Carlo work of Fermi, von Neumaum, and Ulam at Los 
Alamos in the 1940s. Development has continued uninterrupted 
since that time, and the current version of MCNP (or its predeces- 
sors) has always included state-of-the-art methods in the Monte 
Carlo simulation of radiation transport, basic cross section data, ge- 
ometry capability, variance reduction, and estimation procedures. 
The authors of the present code have oriented its development 
toward general user application. The documentation, though exten- 
sive, is presented in a clear and simple manner with many examples, 
illustrations, and sample problems. In addition to providing the de- 
sired results, the output listings give a a wealth of detailed informa- 





329 / ERA-10/2 


tion (some optional) concerning each state of the calculation. The 
code system is continually updated to take advantage of advances 
in computer hardware and software, including interactive modes of 
operation, diagnostic interrupts and restarts, and a variety of graph- 
ical and video aids. 


2293 (INER—0502) Criticality calculation of tight lat- 
tice core utilizing Monte Carlo code MORSE-CG. Tung, 
W.C. (Institute of Nuclear Energy Research, Lung-Tan 
(Taiwan)). Feb 1983. 24p. NTIS (us S Sales Only), PC A02/ 
MF AO1. File Number DE85900139. 

Monte Carlo computer code MORSE-CG has already been 
installed on both CYBER 170 to 173 and FACOM M-200. The 
FACOM version of this code has been used in the calculation of 
fuel assembly of tight lattice core. The results of K oo in two dif- 
ferent arrangements of fuel rods are compatible with those results 
calculated by using computer code VIM and WINS/D. 


2294 Measurements of the neutron fission cross sections 
of *°U and **°Pu. Gwin, R.; Ingle, R.W.; Scoles, S.W.; 
Spencer, R.R.; Todd, J.H. (Oak Ridge National Laboratory, 
Oak Ridge, TN). Nuclear Science and Engineering; 88: No. 
1, 37-55(Sep 1984). 

Measurements were made of the energy dependence of the 
235) neutron fission cross section over the energy range from 0.01 
eV to 30 keV and of the **°Pu fission cross section over the range 
from 0.01 to 60 eV. The energy integral of the fission cross section 
for 5U was normalized to 19.26 b X eV in the 0.0206- to 0.06239- 
eV interval; this yielded a value of 248 + or - 1.7 b X eV for the 
7.8to 11-eV interval, which is in good agreement with other meas- 
urements normalized in the same manner. The energy integral for 
239Pu was normalized to 25.15 b X eV in the 0.02001- to 0.06001leV 
interval; the resulting value of 504 b X eV in the 9- to 12.6-eV in- 
terval was also in good agreement with other data. For the energy 
ranges covered, the energy dependence of both the **U fission 
cross section and the 7°*Pu fission cross section is consistent with 
ENDF/B-V data except for a few energy intervals in which the 
235U cross section differs by as much as 4%. 


Screening sensitivity theory. Oblow, E.M.; Perey, 
FG. (Oak Ridge National Laboratory, Oak Ridge, TN). 
en” Science and Engineering; 87: No. 4, 444-453(Aug 
A comprehensive rigorous theory is developed for screening 
sensitivity coefficients in largescale modeling applications. The 
theory uses Bayesian inference and group theory to establish a 
probabilistic framework for solving an underdetermined system of 
linear equations. The underdetermined problem is directly related 
to statistical screening sensitivity theory as developed in recent 
years. Several examples of the new approach to screening are 
worked out in detail and comparisons are made with statistical ap- 
proaches to the problem. The drawbacks of these latter methods 
are discussed at some length. 


2296 Analysis of neutron yields from high-energy proton 
bombardment of uranium targets. Takahashi, H. (Brookhaven 
National Lab., Upton, NY). Nuclear Science and Engineer- 
ing; 87: No. 4, 432-443(Aug 1984). 

A high-energy fission model is incorporated into the nu- 
cleon-meson transport code, NMTC, which has been used for pre- 
dicting high-energy neutron yields from high-energy nucleon and 
pion collisions with nuclei. The experiments of Vasil’kov et al., 
Russel et al., and Fraser et al. to measure fissile material production 
rates from fertile material and to determine neutron production 
rates, are analyzed. Evaluations are made of the plutonium produc- 
tion rate from the infinite medium uranium block. The calculation 
including the high-energy fission process gives a more reasonable 
agreement with the experiments, than the process without high- 
energy fission. A possible refinement of the model, taking into ac- 
count the rotational motion in the excited state, is discussed. 


pendence of prompt 
tnd?" Pa for E / 


2297 Measurements of the ra 
neutron emission from 7*°U, 7°°U, 
SUB n/ = 0,005 to Ts of naluitic te cna tiles 
ous fission of **Cf. Gwin, R.; Ingle, R.W.; S 
(Oak Ridge National Laboratory, Oak Ridge, 


Science and Engineering; 87: No. 4, 381-404(Aug 1984). 
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A series of experiments has been performed to measure the 
dependence on the incident neutron energy of the average number 
of prompt neutrons emitted per fission from **U, **U, 7°Pu, and 
°41Py relative to the average number of prompt neutrons emitted in 
spontaneous fission of **Cf. The incident neutron energy range 
was 0.005 to 10 eV. A white neutron source was generated by the 
Oak Ridge Electron Linear Accelerator and the energies of the 
neutrons incident on the fissile samples were determined by time-of- 
flight techniques. In each experiment, the samples, including the 
252Cf standard, were contained in different sections of a fission 
chamber that was surrounded by a large volume (0.91 m*) of liquid 
scintillator loaded with gadolinium. The fission chamber detected 
fission events, and the scintillator detected the accompanying 
prompt neutrons. The resulting data were analyzed to yield: R / 
SUB p/ (E) = v /SUB p/ (&) (fissile)/v /SUB p/ (75*Cf). Only for 
239Pu was any neutron energy dependence definitely confirmed, 
with R /SUB p/ (€) for *°Pu being lower by 0.7% in the reso- 
nance at 0.3 eV than it was near 0.025 eV. For incident energies of 
0.02 to 0.05 eV, values of R /SUB p/ (E) were 0.6597 + or - 
0.0018 for #°U, 0.6443 + or - 0.0014 for *°U, 0.7655 + or - 
0.0014 for °Pu, and 0.7820 + or - 0.0018 for ***Pu. 


2298 On statistical identification of important input 
variables to large codes. Varuio, J.K. (Argonne National 
Laboratory, Argonne, IL). Nuclear Science and Engineering; 
87: No. 4, 490-495(Aug 1984). 

The objective of “statistical screening” is to determine the 
effective input variables that contribute most to the total variation 
or uncertainty of the output of a complex computer code. This is 
accomplished by performing a relatively small number of computer 
runs with the code and performing statistical analyses on the re- 
sults. There are two fundamentally different classes of statistical 
methods available, one based on overdetermined, the other on un- 
derdetermined, systems of equations. The basic features of both are 
described and compared, and a number of critical issues are dis- 
cussed. Reference is made to a computer code system incorporating 
both methods and applied to numerical and physical problems. 


2299 Neutron capture cross sections and resonances of 
Iodine-127 and yg idee TN) R.L. o Ridge Na- 
tional Laboratory, Oak mere + My Nuclear Science and 
Engineering; 85: No. 4, 350-361(Dec 1983). 

Neutron capture by 127 !2°] has been measured using the Oak 
Ridge Electron Linear Accelerator as a pulsed neutron source. 
Neutron energies were determined by time-of-flight. Resonance 
peaks were parameterized for radioactive '°I up to 3400 eV and 
for stable '*7I from 2660 to 4260 eV. Average capture cross sec- 
tions were derived for 1*°I from 3 to 500 keV and for '°I from 3 
to 2200 keV. Over the 3- to 100-keV range, the '°I cross sections 
average about70% of the corresponding 171 cross sections but 
show much more fluctuation as a function of energy. The greater 
fluctuation is attributed to the approximately three times wider 
level spacing. 


2300 Multigroup transfer matrices for charged-particle 
and neutron-induced reactions Part III: Energy conservation 
and local deposition. Perkins, S.T.; Howerton, R.J. (Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia). Nuclear Science and Engineering; 85: No. 3, 306- 
313QNov 1983). 

Energy conservation and local energy deposition are investi- 
gated in the context of coupled-particle (i.e., neutrons, gamma rays, 
and charged particles) transport analysis. For charged particles, the 
concept of group splitting the 1 = 0 transfer matrix to ensure both 
particle and energy conservation is introduced. Although these pro- 
cedures are more complex than those found in the usual neutron or 
coupled-neutron gamma-ray problem, they yield a consistent ap- 
proach for the calculation of local energy deposition. 
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2301 (AD-A—143958/7) Shock and vibration digest. 
Volume 16, Number 7. Nagle-Eshleman, J. (Naval Research 
Lab., Washington, DC (USA). Shock and Vibration Infor- 
mation Center). Jul 1984. 93p. Shock and Vibration Infor- 
mation Center, Naval Research Lab., Code 5804, Washing- 
ton, DC 20375. HC $140.00 (No copies furnished by DTIC/ 
NTIS 

a also Volume 16, Number 6, AD-A142 618. 

Articles include information on tilting pad and turbulent hy- 
drostatic journal bearings for nuclear main coolant pumps, and of 
vibrations and stability of mechanical systems. 


2302 (CONF-841201—3) Leakage-flow-induced vibra- 
tion of a tube-in-tube slip joint. Mulcahy, T.M. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109-ENG- 
38. 14p. NTIS, PC A02/MF A01; GPO Dep. File Number 
D 301. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

The susceptibility of a cantilevered tube conveying water to 
self-excitation by leakage flow through a slip joint is assessed ex- 
perimentally. The slip joint is formed by inserting a smaller, rigid 
tube into the free end of the cantilevered tube. Variations of the 
slip joint annular gaps and engagement lengths are tested, and sev- 
eral mechanisms for self-excitation are described. 


pap et: pp 57-61) Fracture detection 
chee ts deans bun fatigue tests on end-stage low- 
pressure moving blades of steam turbines. Randa, M.; Hyrat, 
J. (Skoda, Plzen (Czechoslovakia)). 1982. (In Czech). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
1185780061. (CONF-811 1215—). 

From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

, Knowledge is summed up acquired during the investigation 
of moving blades of SKODA steam turbines aimed at securing 
maximum operating reliability. The project proceeds from the 
knowledge that moving blades of the end stages operate under con- 
ditions which will differ considerably from the design values, espe- 
cially with time from commissioning, which in turn puts high de- 
mands on diagnostic methods. Graphically presented are certain re- 
sults of dynamic tests. The results are applicable also for the diag- 
nostics of other equipment. 


(INIS-mf—9057, pp 83-92) Geometric accuracy 
planar 


and unambiguity of localization of acoustic sources. 
Jonak,: F. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)); Merta, J.; Svoboda, V. (Sigma, Prague 
(Czechoslovakia). Vyzkumny Ustav Cerpacich Zarizeni, Po- 
trubi a Armatur). 1982. (In Czech). NTIS (US Sales Only), 
PC AO7/MF AOI. File Number TI85780061. (CONF- 
8111215—). 

From National seminar on diagnostics of nuclear power 
_ components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

The questions are discussed related to geometrical accuracy 
and unambiguity in detecting acoustic sources in a plane. With two 
pickups it is possible to accurately and unambiguously detect the 
sources on the line segment between pickups. With three pickups, 
even though they do not lie on line segment, detection is always 
ambiguous. All acoustic sources on a plane may be detected unam- 
biguously using four pickups only when the contours of the pickups 
are a triangle or a parallelogram. It is also possible to unambiguous- 
ly detect all sources with five and more pickups insofar as at least 
three of them lie in a line segment and at least one is outside this 
line segment. 


2305 ie agg pp 93-98) Applications of pattern 
recognition in diagnostics of nuclear power plants. 
Cech, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
aggre A 1982. (In Czech). NTIS (US Sales Only), 
PC AO7/MF AOl. File Number 1185780061. (CONF- 
8111215—). 
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From National seminar on diagnostics of nuclear power 
plant components; Zvikovske Podhradi, Czechoslovakia (22 Nov 
1938). 

‘ The questions are discussed of the application of the theory 
of pattern recognition in the diagnostics of nuclear power plants. 
For the future use of recognition systems in the diagnostics of nu- 
clear power plants it is obvious that like with other complex sys- 
tems, optimal models will have to be used which will organize the 
optimal recognition algorithm. The conclusion is presented that for 
the needs of nuclear power plants special systems will be more suit- 
able for pattern recognition than digital computers which are flexi- 
ble and adaptible but have a lower decision rate, an insufficient 
working memory, complicated programs, etc. 


2306 (NUREG/CR—3853) Preloading of bolted connec- 
tions in nuclear reactor component supports. Yahr, G.T. (Oak 
Ridge National Lab., TN (USA)). Oct 1984. Contract 
AC05-840R21400. 73p. (ORNL—6093). NTIS, PC A04/ 
MF AOl1 - GPO. File Number T185002952. 

A number of failures of threaded fasteners in nuclear reactor 
component supports have been reported. Many of those failures 
were attributed to stress corrosion cracking. This report discusses 
how stress corrosion cracking can be avoided in bolting by control- 
ling the maximum bolt preloads so that the sustained stresses in the 
bolts are below the level required to cause stress corrosion crack- 
ing. This is a basic departure from ordinary bolted joint design 
where the only limits on preload are on the minimum preload. Em- 
phasis is placed on the importance of detailed analysis to determine 
the acceptable range of preload and the selection of a method for 
measuring the preload that is sufficiently accurate to ensure that the 
preload is actually within the acceptable range. Procedures for de- 
termining acceptable preload range are given, and the accuracy of 
various methods of measuring preload is discussed. 


2307 (NE-E—7-9T-9-84-Rev.) Mechanical and hydraulic 
snubbers for nuclear applications, September 1984. (Oak 
Ridge National Lab., TN (USA)). 28 Sep 1984. Contract 
AC05-840R21400. 42p. Nuclear Standards Management 
Center, ORNL, P.O. Box Y, Oak Ridge, TN 37831. File 
Number TI85000561. 

This standard covers the material, design, analysis, applica- 
tion, fabrication, testing, examination, quality assurance, certifica- 
tion, delivery, installation and inservice inspection of safety-related 
hydraulic and mechanical shock suppressors (snubbers) for nuclear 
reactors. These devices permit thermal expansion motion of compo- 
nents during normal plant service, but provide restraint to dynamic 
loads. 


Determination of neutron damage parameters for 
irradiation embrittlement. Lippincott, E.P.; McElroy, W.N. 
(Westinghouse Hanford Company, Hanford Engineering 
Dev. Lab., Richland, WA). American Society for Testing and 
Materials, Special Technical Publication; STP-819: 55-63(Oct 
1981). (CONF-8110312—). 

From Meeting on nuclear technology and applications; 
Vienna, Austria (19 Oct 1981). 

Programs for improvement in evaluation of damage exposure 
parameters for irradiation embrittlement in pressure vessel steels are 
currently under way. Results will be implemented through a series 
of ASTM standards which will enable radiation damage to be con- 
sistently predicted with increased confidence and with well-defined 
uncertainty trends. 


2203 Fuel Elements 
REFER ALSO TO CITATION(S) 2203001950 


2309 Aqueous corrosion of uranium aluminide fuel. Vin- 
jamuri, K.; Hobbins, R.R. (EG & G Idaho, Inc., Idaho 
Falls Idaho). Nuclear Technology; 62: No. 2, 145-150(Aug 

A post-irradiation examination of two uranium aluminide 
(UAI /SUB x/ ) fuel plates from the Advanced Test Reactor 
(ATR) was conducted. The two fuel plates failed due to pinhole 
corrosion during irradiation to about76% of the maximum burnup 
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limit of 2.3 X 107! fission/cm*. It is believed that the aluminum 
cladding failed due to pit corrosion initiated at an existing pit 
about0.0076 to 0.0102 cm (3 to 4 mil) deep at a hot spot. About 0.2 
and 0.8 g of UAl /SUB x/ fuel was washed out of these plates 
through the pinholes due to aqueous corrosion and erosion of the 
UAI /SUB x/ under ATR primary coolant conditions. Aluminum 
cladding pit corrosion depth and UA /SUB x/ fuel corrosion-ero- 
sion mass rates under the ATR primary coolant conditions were 
calculated to be 0.23 cm/yr and 14 g/yr, respectively. 


2204 Control Systems 


REFER ALSO TO CITATION(S) 2204002404 


2310 (ANL/RERTR/TM—S) Blackness coefficients, ef- 
fective diffusion parameters, and control rod worths for ther- 
mal reactors. Bretscher, M.M. (Argonne National Lab., IL 
(USA)). Sep 1984. Contract W-31-109-ENG-38. 73p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE85002646. 

Simple diffusion theory cannot be used to evaluate control 
rod worths in thermal reactors because of the strongly absorbing 
character of the control material. However, good results can be ob- 
tained from a diffusion calculation by representing the absorber slab 
by means of a suitable pair of internal boundary conditions, a and 
B, which are ratios of neutron flux to neutron current. Methods for 
calculating a and £8 in the P;, Ps, and Ps; approximations, with and 
without scattering, are presented. By appropriately weighting the 
fine-group blackness coefficients, broad group values, <a> and 
<B>, are obtained. The technique is applied to the calculation of 
control rod worths of Cd, Ag-In-Cd, and Hf control elements. Re- 
sults are found to compare very favorably with detailed Monte 
Carlo calculations. For control elements whose geometry does not 
permit a thin slab treatment, other methods are needed for deter- 
mining the effective diffusion parameters. One such method is brief- 
ly discussed and applied to the calculation of control rod worths in 
the Ford Nuclear Reactor at the University of Michigan. Calculat- 
ed and measured worths are found to be in good agreement. 


2311 (CEA-CONF—7186) Surveillance and control of 
containment by means of radioactive measurements. Roche, 
H.; Seveon, J.J.; Rousseau, L.; Delalande, J. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Protection et de Surete Nucleaire). Dec 1983. 22p. 
(DAS—48; CONF-8310303—1). NTIS (US Sales Only), PC 
A02/MF AOl1. File Number DE84751880. 

From DECD-NEA-CSNI specialist meeting on water reac- 
tor containment safety; Toronto, Canada (17 Oct 1983). 

In this paper, the radioactive measurements participating in 
the surveillance and control of the reactor containment as well as 
the possible procedures or operating rules related to, especially the 
ultimate procedures which could be implemented in case of a 
beyond of design accident, are presented. However, an overall 
view of the plant radiation monitoring system installed on the 
French plants is first given. If necessary, difference between 900 
MW and 1300 MW units are emphasized. 


2312 (EPRI-NP—3791-Vol.1) Computer-generated dis- 
play system guidelines. Vulume 1. Display design. Frey, P.R.; 
Sides, W.H. Jr.; Hunt, R.M.; Rouse, W.B. (Oak Ridge Na- 
tional Lab., TN (USA); Search Technology, Inc., Norcross, 
GA (USA)). Sep 1984. Contract AC05-840R21400. 22! 
NTIS, PC A10/MF AOI; 1 - EPRI $20.50; GPO Dep. File 
Number DE85000679. 

The method of communicating process information to the 
operator in a nuclear power plant control room is presently in a 
state of transition; the hardwired instruments currently in use are 
slowly being supplemented and may eventually be replaced by in- 
formation presented by computer-generated display systems. The 
primary objective of this document is to provide guidance to utili- 
ties in the design of displays and the selection and retrofit of a com- 
puter-generated display system to the control room of an operating 
nuclear power plant. The information contained in this guide is 
closely linked to the process of retrofitting a computer-generated 
display system. Guidance is offered regarding important human en- 
gineering considerations that should be addressed during the retro- 
fit process. These human engineering considerations are linked to 
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the hardware, — and implementation decisions which must 
be made. 


2313 (EPRI-NP—3701-Vol.2) Computer-generated dis- 
play system guidelines. Volume 2. Developing an evaluation 
plan. (Search Technology, Inc., Norcross, GA (USA)). Sep 
1984. Contract AC05-840R21400. 102p. NTIS, PC A06/ 
MF AOl - EPRI $13.00; GPO File Number 
DE85000677. 

Volume 1 of this report provides guidance to utilities on the 
design of displays and the selection and retrofit of a computer-gen- 
erated display system in the control room of an operating nuclear 
power plant. Volume 2 provides guidance on planning and manag- 
ing empirical evaluation of computer-generated display systems, 
particularly when these displays are primary elements of computer- 
based operator aids. The guidance provided is in terms of a multile- 
vel evaluation methodology that enables sequential consideration of 
three primary issues: (1) compatibility; (2) understandability; and (3) 
effectiveness. The evaluation process approaches these three issues 
with a top-down review of system objectives, functions, tasks, and 
information requirements. The process then moves bottom-up from 
lower-level to higher-level issues, employing different evaluation 
methods at each level in order to maximize the efficiency and effec- 
tiveness of the evaluation process. 


2314 (NUREG/CR—3975) Identification and assess- 
ment of anticipated major changes in control — Ford, 
R.E.; Meyer, O.R.; Blackman, H.S.; Cerven, F.; Schurman, 
D.L. (EG and G Idaho, Inc., Idaho’ Falls (USA)). Sep 1984. 
Contract AC07-761D01570. 8p. (EGG—2339). NTIS, PC 
A05/MF A01 - GPO; GPO Dep. File Number 185000600. 

This report fulfills the objective of the Advanced Control 
Room Concepts Project to identify the major changes and estab- 
lishes the appropriate categories in nuclear power plant control 
room designs so that a continuum of changes can be identified. A 
modified Delphi Technique was used for conferring with control 
room experts to identify the possible control room changes or con- 
cepts, and to identify the category into which these concepts 
belong. The results of the first Delphi conference round were then 
structured into a multilevel hierarchy. The top level, or focus, of 
this hierarchy is the control room man-machine system. The second 
level is the identified categories; the third level consists of modifiers 
to the second level; and the bottom, or fourth, level is the concepts 
or changes. The second round of the Delphi conference asked the 
panel to pairwise compare groups of related concepts as to the like- 
lihood of their being used in a backfit or future generation control 
room. The results of the second Delphi conference round ranks the 
possible changes from the most likely to the least likely for both the 
related group of changes and for the top level, the control room 
man-machine system. 


2315 (ORNL/TM—9365) Fabrication procedures for 
HFIR control plates. Bowden, G.A.; Hicks, G.R.; Knight, 
R.W. (Oak Ridge National Lab., TN (USA)). Oct 1984. 
Contract AC05-840R21400. 171p. NTIS, PC A08/MF A011; 
1; GPO Dep. File Number DE85001034. 

The HFIR control system uses Alclad cylindrically shaped 
components, which have regions containing 31 vol % EusOs and 
38 vol % Ta, respectively. Exacting control of the water passage 
between these components and adjacent reactor parts is mandatory, 
and precise dimensional control of the finished products is required. 
This report describes the procedures developed for manufacturing 
outer control plates and inner control cylinders. Results are cited 
which demonstrate that circular-shaped outer control plates can be 
produced with less than 0.025-in. variation from the specified 9.300- 
in. radius in any region of the plate. Other results show that, by the 
exercise of careful control, inner control, inner control plates can 
be welded into cylindrical geometry with diametrical variations 
held to less than +- 0.010 in. of the intended 17.846-in. average 
diam. The cylinders can then be explosively sized, while under 
compression, with diametric variations of less than 0.005 in. while 
controlling roundness variations to less than 0.030 in. from the 
specified 17.842-in. finished diam. 
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2316 Tunable damper for an acoustic wave guide. 
Rogers, S.C. (to Dept. of Energy). US Patent 4,452,334. 5 
Jun 1984. Filed date 21 Oct 1982. vp. 

PAT-APPL-435797. 

A damper for tunably damping acoustic waves in an ultra- 
sonic waveguide is provided which may be used in a hostile envi- 
ronment such as a nuclear reactor. The area of the waveguide, 
which may be a selected size metal rod in which acoustic waves 
are to be damped, is wrapped, or surrounded, by a mass of stainless 
steel wool. The wool wrapped portion is then sandwiched between 
tuning plates, which may also be stainless steel, by means of clamp- 
ing screws which may be adjusted to change the clamping force of 
the sandwiched assembly along the waveguide section. The plates 
are preformed along their length in a sinusoidally bent pattern with 
a period approximately equal to the acoustic wavelength which is 
to be damped. The bent pattern of the opposing plates are in phase 
along their length relative to their sinusoidal patterns so that as the 
clamping screws are tightened a bending stress is applied to the wa- 
veguide at 180° intervals along the damping section to oppose the 
acoustic wave motions in the waveguide and provide good cou- 
pling of the wool to the guide. The damper is tuned by selectively 
tightening the clamping screws while monitoring the amplitude of 
the acoustic waves launched in the waveguide. It may be selective- 
ly tuned to damp particular acoustic wave modes (torsional or ex- 
tensional, for example) and/or frequencies while allowing others to 
Dass unattenuated. 


2317 Performance characteristics of the annular core re- 
search reactor fuel motion detection system. Kelly, J.G.; 
Stalker, K.T. (Sandia National Laboratories, Albuquerque, 
NM). Nuclear Technology; 63: No. 3, 397-414(Dec 1983). 

Recent proof tests have shown that the annular core re- 
search reactor (ACRR) fuel motion detection system has reached 
its design goals of providing high temporal and spatial resolution 
pictures of fuel distributions in the ACRR. The coded aperture im- 
aging system (CAIS) images the fuel by monitoring the fission 
gamma rays from the fuel that pass through collimators in the reac- 
tor core. The gamma-ray beam is modulated by coded apertures 
before producing a visible light coded image in thin scintillators. 
Each coded image is then amplified and recorded by an opticali- 
mage-intensifier/fast-framing-camera combination. The proximity to 
the core and the coded aperture technique provide a high data col- 
lection rate and high resolution. Experiments of CAIS at the 
ACRR conducted under steady-state operation have documented 
the beneficial effects of changes in the radiation shielding and imag- 
ing technique. The spatial resolutions are 1.7 mm perpendicular to 
the axis of a single liquid-metal fast breeder reactor fuel pin and 9 
mm in the axial dimension. Changes in mass of 100 mg in each res- 
olution element can be detected each frame period, which may be 
from 5 to 100 ms. This diagnostic instrument may help resolve im- 
portant questions in fuel motion phenomenology. 


2318 (WH-Trans—520) Integrated digital protection 
system (SPIN). Savorin, J.L.; Furet, J.; Sala, A.; Jover, A 
Bouchet, J.M. Atomic Energy Establishmen 
Winfrith). 1982. Translation of IABA'8M-226/93. 10P. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85900004. 

Advances in technology now make it possible to implement 
complex protection functions which are closely linked to the physi- 
cal phenomena required to be monitored. For this reason, CEA, 
MERLIN GERIN-CERCI and FRAMATOME have jointly un- 
dertaken the development of an Integrated Digital Protection 
System (SPIN) to realize such possibilities and make it possible to 
enhance the safety and availability of nuclear stations. The system 
described is based on the use of digital techniques programmed in a 
multiprocessor structure. The architecture is based on quadruple re- 
dundancy. Throughout the project, studies have been confirmed by 
experiments. A first model with a protection function performed di- 
gitally has been laboratory tested, and is presently operating on a 
nuclear station. A number of models have subsequently been con- 
structed to verify the principal component parts of the final equip- 
ment before the implementation and qualification of a prototype. 
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2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 2205003341, 3343, 3344 


2319 (BNL-NUREG—35284) Standard problems to 
evaluate soil structure interaction computer codes. Miller, 
C.A.; Costantino, C.J.; Philippacopoulos, A.J. (Brookhaven 
National Lab., Upton, NY oe aa 1979. Contract AC02- 
76CHO00016. 14p. NTIS, PC A02/MF AO1 - GPO. File 
Number T185000878. 

The seismic response of nuclear power plant structures is 
often calculated using lumped parameter methods. A finite element 
model of the structure is coupled to the soil with a spring-dashpot 
system used to represent the interaction process. The parameters of 
the interaction model are based on analytic solutions to simple 
problems which are idealizations of the actual problems of interest. 
The objective of the work reported in this paper is to compare pre- 
dicted responses using the standard lumped parameter models with 
experimental data. These comparisons are shown to be good for a 
fairly uniform soil system and for loadings which do not result in 
nonlinear interaction effects such as liftoff. 7 references, 7 figures. 


2320 (INIS-mf—9051) Intensive aquaculture of tilapia 
(Sarotherodon niloticus) in the thermal effluents of a nuclear 
power plant in Belgium. Melard, C.; Philippart, J.C. (Liege 
Univ., Inst. de Zoologie (Belgium); Centre d'Etude pour la 
Recuperation des Energies Residuelles, Tihange (Belgium)). 
(Food and Agriculture Organization of the United Nations, 
Rome (Italy)). 1981. 22p. (In French). (CONF-8005257—1). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
T185780059. 

From World symposium on aquaculture in heated effluents 
in recirculation systems; Stavanger, Norway (28 May 1980). 

paper presents the results of three years of experiments 

in cultivating S. niloticus in the cooling waters of the nuclear 
power station at Tihange on the Meuse. The research station infra- 
structure consists of three earthen ponds measuring 150m? (volume: 
200m*) and 16 fibreglass tanks of 4m? (2m*). These are fed by a 
pumping system (70m*/h) at the outlet point of the power station 
condenser. A regulation system ensures that the feed-water is kept 
at a safe thermal level (17-32 deg. C). The Meuse has a high biolog- 
ical productivity potential at Tihange; there is no chemical pollu- 
tion of any significance, although moderate organic pollution exists. 
The thermal conditions in the river make it possible to count on 
nine months (March to December) during which the average utiliz- 
able water temperature for tilapia culture exceeds 20 deg. C. Under 
conditions of intensive-tank culture, it was possible to maintain a 
maximum biomass (with 150g fish) of 120kg/m®* of tank with a 
water renewal rate of about 3.5 times per hour (loading: 2.1kg/liter 
per minute). A figure is provided showing the relation to weight of 
oxygen consumption and optimal loading at a temperature of 30-32 
deg. C. The highest yields recorded are 21.1q/m* per hour and 
25.7kg/m* of tank/month; with an average yield of 12g/m* per 
hour, a volume of 85m° of heated water is required to produce lkg 
of S. niloticus from 20g of male fry. The fish are suitable for mar- 
keting (trial offer to restaurants) if they weigh 300-350g. Analysis 
shows that their heavy metals and radionuclide content is below 
the level permitted by law. 


2321 (NUREG/CR—3871) Overview of the unified 
transport approach, Eraslan, A.H.; Witten, A.J. (ERAS, 
Inc., Knoxville, TN (USA); Oak Ridge National Lab., TN 
(USA)). Aug 1984. Contract AC05-840R21400. 123p. 
(ORNL/TM—9249). NTIS, PC A06/MF A0O1 - GPO $5.00. 
File Number T185002082. 

The Unified Transport Approach (UTA) consists of a set of 
nine complementary models developed for assessing the environ- 
mental impacts associated with nuclear power plant discharges to 
receiving water bodies. This set of models has the capability to sim- 
ulate natural and plant-induced flow, temperature, salinity, sediment 
transport, radionuclide transport, and chemical species concentra- 
tions. While these UTA models were developed for predicting im- 
pacts associated with the operation of nuclear power plants, they 
are quite general and can be applied to a variety of situations. The 
UTA models have been used to simulate the impacts associated 
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with the operation of many industrial and energy production tech- 
nologies, as well as to simulate laboratory and naturally occurring 
conditions. In all cases where data have been available for valida- 
tion, the UTA model results have compared favorably. The pur- 
pose of this report is to provide an overview of the UTA as whole, 
highlighting the important features and unique capabilities of this 
approach. 


2322 (NUREG/CR—3909) Solidification and leaching 
of boric acid and resin LWR wastes. Arora, H.; Dayal, R. 
(Brookhaven National Lab., Upton, NY (USA)). Jul 1984. 
Contract AC02-76CH00016. 46p. (BNL-NUREG—S51805). 
NTIS, PC A03/MF A0O1 - GPO. File Number T184016811. 

Leach testing was conducted on two types of reactor wastes 
(resin beads from a BWR and boric acid concentrate from a PWR) 
solidified in cement. In these wastes, Cs-14,137 isotopes were the 
most mobile constituents followed by Sr-90. Co-60 was found to be 
the least mobile. Effective diffusivities of these radionuclides were 
~ 10-® cm/s for Cs-isotopes, ~ 10~'! cm?/s for Sr-90, and ~ 
10-*5 cm?/s for Co-60. A comparison of the release of Cs-137 from 
these wastes and the results of a previous study in which simulated 
counterparts of these reactor wastes were solidified and leached 
under identical conditions show a general correspondence in their 
release behavior. Radionuclide release data generated at EG and G, 
Idaho, in which test specimens from the same batch of the PWR 
boric acid waste were solidified in-plant employing a commercial 
proprietary process, exhibited significantly higher releases of Cs- 
137, Sr-90, and Co-60 (approximately two to four orders of magni- 
tude difference in effective diffusivity values) in comparison to 
those observed at BNL. Greater radionuclide releases in the EG 
and G data set were attributed to higher waste-to-cement ratio and 
variance in the solidification agent used. Leachability index (LI) 
values were calcualted for determining regulatory compliance of 
waste forms. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 2206001946, 2235, 2356 


2323 (CONF-840902—7) Data acquisition and control 
system for the K/sub 1C/-HSST experiments at the ORR. 
Miller, L.F.; Hobbs, R.W. (Tennessee Univ., Knoxville 
(USA); Oak Ridge National Lab., TN (USA)). 1984. Con- 
tract AC05-840R21400. 8p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85001135. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Major components and primary functions of the process con- 
trol system for the K/sub 1C/-HSST irradiation experiments at the 
Oak Ridge Research (ORR) are described. Information relative to 
methodology for integrating unique features of the Digital Equip- 
ment Corporation’s RSX-11M Operating System with analog-to- 
digital and digital-to-analog hardware is presented. In particular, 
data flow among various real-time applications programs relative to 
system hardware is presented. General features of the temperature 
control algorithm are presented, and results that illustrate the spa- 
tial temperature distribution in the capsule achieved by the control 
system are included. 


2324 (DOE/NBM—5001188) Statement of Dr. James S. 
Kane before the Committee on Science and Technology, 
Energy Development and Applications Subcommittee and 

Research and Production Subcommittee, US House of 
Representatives. Kane, J.S. (USDOE Office of Energy Re- 
search, Washington, DC). 25 Sep 1984. 9p. NTIS, PC A02/ 
MF AO!1; 1; GPO Dep. File Number DE85001188. 

It is recommended that the small research reactors with a 
lifetime fuel supply, and the four TRIGA reactors with FLIP type 
fuel, be exempted from the proposed NRC rule and that conversion 
of other HEU fueled reactors proceed only after existing stocks of 
HEU fuel elements are used, and when conversion can be done 
without a serious technical or economic penalty. US DOE strongly 
supports US initiatives to prevent nuclear weapons proliferation. 
However, it is seriously questioned whether broadly imposing LEU 
conversion on domestic university reactors (which contain only 
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small amounts of special nuclear materials) would have any positive 
impact on the proliferation issue. 


2325 (EGG-SE—6696) ELAF failed fuel plate examina- 
tion. Beeston, J.M.; Miller, L.G.; Brown, K.R.; McGinty, 
D.M. (EG and G Idaho, Inc., Idaho Falls (USA)). Oct 
1984. Contract AC07-76ID01570. 4lp. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85002516. 

A fuel plate examination was conducted in the hot cell and 
canal to determine the possible failure modes for three plates leak- 
ing fission products. The plates were irradiated in the Extended 
Life Aluminide Fuel (ELAF) program in support of university re- 
search reactor goals to increase the limits presently allowed. The 
examination indicated pitting corrosion to be the failure mode. 
Other failure modes such as: (a) nonbonded swelling, (b) excessive 
fuel swelling, and (c) overheating of the plates were not observed. 


(HEDL-SA—3161) FFIF fuel assembly outlet 
and comparison to predictions. 
(Hanford Engineering Development Lab., 
(USA)). Jun 1984. Contract AC06- 
76FF02170. 16p. (CONF-840722—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85001215. 
From Specialist meeting on liquid metal thermal hydraulics 
in ——_ and pipes; Richland, WA, USA (31 Jul 1984). 
¢ data from the FFTF core outlet thermocouples have 
been valuable in verifying the performance of the core assemblies. 
The data have been useful to the experimental program and as an 
aid in understanding some reactor operating phenomena. The ther-" 
mocouple reliability and repeatability have been good. Almost all 
of the fueled positions in the core have 3 operable thermocouples 
and every position has at least one. Differences between the meas- 
ured assembly outlet temperatures and the calculated outlet tem- 
peratures have generally been small. Where significant differences 
have occurred, an explanation has been found. The difference be- 
tween the measured and calculated outlet temperatures for each as- 
sembly remains constant during the cycle. 


2327 (HEDL-SA—3162-FP) Fast Flux Test Facility: a 
unique resource for breeder reactor development. Peckin- 
paugh, C.L.; Patterson, J.R. (Westinghouse Hanford Co., 
Richland, WA (USA); USDOE Richland Operations Office, 
WA). Aug 1984. Contract AC06-76FF02170. 6p. (CONF- 
840813—14). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE85001193. 

From Design, construction and operation of nuclear power 
plants conference; Portland, OR, USA (5 ee apt 

Based on encouraging data from the first two years of oper- 
ation, the FFTF program has been redirected to close out testing 
on the intermediate lifetime fuel system and move directly to an 
early demonstration of a fuel system with a projected life of three 
to five years. Full advantage of favorable reactor physics effects 
will be taken to enhance inherent shutdown features and maximize 
reactor safety while reducing capital costs. Plant reliability will be 
demonstrated by achievement of high plant capacity factors. 


2328 (NUREG/CR—0169-Vol.17) LOFT experimental 
measurements uncertainty analysis. Volume XVII. Process in- 
struments recorded on DAVDS. Evans, R.P.; McKnight, 
K.D. (EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1984. 
Contract AC07-761D01570. . (EGG—2037-Vol.17). 
NTIS, PC E03/MF A011 - GPO; GPO Dep. File Number 
TI85000050. 

Includes 1 sheet of 24x reduction microfiche. 

An uncertainty analysis of the Loss-of-Fluid Test process in- 
struments which are recorded on the Data Acquisition and Visual 
Display System was performed to document the accuracy of these 
channels under steady state operating conditions. 


2329 (NUREG/CR—3814) Determination of damage ex- 
posure parameter values in the PSF metallurgical irradiation 
experiment. Stallmann, F.W. (Oak Ridge National Lab., TN 
(USA)). Oct 1984. Contract AC05-84OR21400. 42p. 
(ORNL/TM—9166). NTIS, PC A03/MF A0O1 - GPO. File 
Number T185002115. 
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Values for the damage exposure parameters fluence > 1.0 
MeV, fluence > 0.1 MeV, and dpa were determined for all loca- 
tions of metallurgical specimens in the test assembly of the ORR- 
PSF irradiation experiment. Determination is based on dosimetry 
measurements by HEDL and the fluence calculations by R.E. 
Maerker and B.A. Worley at ORNL. The LSL-M2 adjustment pro- 
cedure was used. The space dependency of the damage parameter 
values can be presented as a cosine-exponential function. Uncertain- 
ties are between 5 and 10%. 


(NUREG/CR—3878) Modeling considerations for 
the primary system of the tal Breeder Reactor-II. 
Madni, I.K. (Brookhaven National Lab., Upton, NY 
(USA)). Jun 1984. Contract AC02-76CH00016. 44p. (BNL- 
NUREG—51797). NTIS, PC A03/MF AOl1 - GPO. File 
Number T184014970. 

This report describes the additional heat transfer and coolant 
dynamic models for components and processes, that are needed for 
simulation of the primary system of the Experimental Breeder Re- 
actor-II (EBR-II). This work forms part of the Super System Code 
(SSC) application efforts to provide predictions of EBR-II overall 
plant behavior. 


2331 (ORNL/TM—9246) Oak Ridge Research Reactor 
quarterly report, January, February, and March 1984, Cor- 
bett, B.L.; Lance, E.D. (Oak Ridge National Lab., TN 
(USA)). Oct 1984. Contract AC05-840R21400. 57p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE85000169. 

The ORR operated at an average power level of 29.3 MW 
for 83.0% of the time during January, February, and March of 
1984. The reactor was shut down 20 times. Maintenance activities 
were routine except for one Reactor Instrumentation and Controls 
Design Change Memorandum. Special tests completed included 
flux measurements in the HFED experiment, reactivity worth 
measurements of MFE-4A Hf core sleeve in ORR core position C- 
3, reactor power level and irradiation for MFE-4A flux runs in 
core position C-3 for cores 167-BX1 and 167-BX2, flux runs with 
and without Hf around the MFE-4A experiment in E-3, and fiux 
densities for use in fuel element burnup code - cycle 168A. Special 
studies completed included reevaluation of fatigue in ORR large fa- 
cility dished heads and temperature measurements of ORR core 
box wall and thermal shield. In-service inspection completed in- 
cluded the ultrasonic inspection of the ORR pool window. 


2332 Evaluation and testing of n + **°Pu nuclear data 
for revision 2 of ENDF/B-V. Arthur, E.D.; Macfarlane, 
R.E.; Madland, D.G.; Young, P.G. (Los Alamos National 
Laboratory, Los Alamos, NM). Nuclear Science and Engi- 
neering; 88: No. 1, 56-70(Sep 1984). 

A major revision of the ENDF/B-V evaluation of neutron- 
induced nuclear data for 7*°Pu has been completed for neutron en- 
ergies between 8 keV and 20 MeV. The most important changes to 
the evaluation include incorporation of a comprehensive new theo- 
retical analysis based on recent experimental data to replace part of 
the total cross-section file and all of the elastic and inelastic cross 
sections and secondary distributions, reevaluation of the prompt 
and total average neutron multiplicities from fission for incident en- 
ergies between 0.4 and 11.5 MeV to correct discrepancies of almost 
3% with new experimental data, and the replacement of all second- 
ary neutron energy spectra from fission with improved shapes 
based on approximations to a new theoretical method. The results 
have been validated by calculating measured quantities for five fast 
critical assemblies. The evaluation is being distributed as Revision 2 
of ENDF/B-V by the National Nuclear Data Center at Brookha- 
ven National Laboratory. 


2333 A kinetics and thermalhydraulics capability for the 
analysis of research reactors. Woodruff, W.L. (Argonne Na- 
tional Laboratory, — IL). Nuclear Technology; 64: 
No. 2, 196-206(Feb 1984). 

The PARET code, originally developed for the analysis of 
the SPERT-III experiments for temperatures and pressures typical 
of power reactors, has now been modified to include a selection of 
flow instability, departure from nucleate boiling, single-and two- 
phase heat transfer correlations, and a properties library considered 
more applicable to the low pressures, temperatures, and flow rates 
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encountered in research reactors. The PARET code provides a 
coupled thermal, hydraulic, and point kinetics capability with con- 
tinuous reactivity feedback, and an optional voiding model that esti- 
mates the voiding produced by subcooled boiling. This modified 
code has been adapted for the testing of methods and models and 
for subsequent use in the analysis of transient behavior in research 
reactors. Comparisons have been made with the experimental re- 
sults from the SPERT-I transients, and the agreement with the ex- 
perimental data is generally quite good. The selection of proper 
correlations and properties for the range of interest in research re- 
actors was essential to the accuracy of the results. The code has 
also been applied to the analysis of the International Atomic 
Energy Agency 10-MW benchmark cores for protected and unpro- 
tected transients. The code provides an accurate capability for the 
analysis of research reactor transients. This modified version of the 
PARET code is available through the National Energy Software 
Center. 


2207 Plutonium And Isotope Production Reactors 
REFER ALSO TO CITATION(S) 2207002315 


2334 (DPST—-83-324) Evaluation of Mark 22 cladding. 
Ondrejcin, R.S. (Du Pont de Nemours (E.I.) and Co., 

Aiken, SC (USA). Savannah River Lab.). 23 Mar 1983. 
Contract AC09-76SR00001. 1lp. NTIS, PC A02/MF A011; 

GPO Dep. File Number DE85000764. 

A request was made by the Nuclear Engineering Division to 
investigate the corrosion of Mark 22 fuel tubes. This could be an 
important consideration if it were desired to reduce cladding thick- 
ness. A one-third reduction in cladding thickness in the future 
powder metallurgy Mark 22 fuel tubes could significantly reduce 
the volume of nuclear waste generated when the tubes are reproc- 
essed. It would also increase reactor production significantly, the 
amount depending on reactor power and loading due to less para- 
sitic capture of neutrons. This memorandum evaluates the cladding 
corrosion of the hottest Mark 22 fuel elements after a full K-6 
cycle. It also suggests equations for evaluation of the temperature 
at the aluminum-oxide interface, the critical temperature for corro- 
sion that is not included in heat transfer calculations. Suggestions 
are made to reduce the corrosion of cladding and dissolution of the 
oxide coating which bears directly on the amount of ‘Na in the 
moderator. This activity interfers with maintenance at downtime 
and produces high radiation fields in some Building 105 offices. 


2335 (UNI—2983) Action description memorandum de- 
commissioning of the shut-down Hanford 100 area reactors. 
Adams, J.A.; Greager, E.M.; Hughes, M.C. (UNC Nuclear 
Industries, Inc., Richland, WA (USA)). 1 Sep 1984. Con- 
tract AC06-76RL01857. 3ip. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85002008. 


The Department of Energy, Richland Operations Office 
(DOE-RL) proposes to decommission the eight shut-down produc- 
tion reactors located in the 100 Areas of the Hanford Site, Rich- 
land, Washington. They are the 105-B, -C, -D, -DR, -F, -H, -KE 
and -KW reactors. (A ninth reactor, N Reactor was started in 1963 
and is still in operation. The decommissioning of N Reactor is not 
within the scope of this action.) No long-term beneficial use has 
been identified for the shut-down reactor facilities. Short-term use 
of the 105-KE and 105-KW reactor fuel storage basins is required 
for storage of N Reactor fuel. The fuel should be removed by 1987, 
after which the basins will be decontaminated and kept in standby 
condition until final disposition. The remaining reactor facilities 
were deactivated during the period 1964 to 1971 and have since 
been kept in a safe storage condition. Safe storage for the reactors 
has consisted of short-term fixes adequate to protect the environ- 
ment, but not to assure stabilized, long-term storage. The reactors 
are all contaminated to some degree with low levels of radioactiv- 
ity. In compliance with the National Environmental Policy Act 
(NEPA) of 1969: (Council on Environmental Quality 1978), and the 
DOE-Environmental Compliance Guide 1981, this Action Descrip- 
tion Memorandum (ADM) has been prepared to provide environ- 
mental input into the decision making process. 
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2336 (UNI-SA—127) Phased usage of training simulator 
for nuclear power plant. Fraley, D.W.; Scharold, P.G. (UNC 
Nuclear Industries, Inc., Richland, WA (USA)). 31 Aug 
1984. Contract AC06-76RL01857. 13p. (CONF-841115—2). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE84017108. 

From International conference on power plant simulation; 
Mexico City, Mexico (19 Nov 1984). 

UNC Nuclear Industries is currently developing a full-scope 
simulator for the Hanford N Reactor. The Hanford N Reactor is a 
4000MW (thermal), graphite-moderated, pressurized water reactor 
operated by UNC Nuclear Industries for the US Department of 
Energy. The N Reactor Operator Training Simulator is a facility 
used to train and evaluate personnel in safe, efficient operation and 
maintenance of N Reactor. 


2208 Propulsion Reactors 


— ALSO TO CITATION(S) 2208002359, 2360, 2361, 2362, 2363, 2364, 


2337 (GKSS—83/E/69, pp 8-16) NS Otto Hahn. 
Schafstall, H.G. 1983. (In German). NTIS (US Sales Only), 
He =. AOl. File Number 1184752243. (CONF- 
830178—). 

From Colloquium on the decommissioning of the NS Otto 
Hahn; Geesthacht, F.R. Germany (26 Jan 1983). 

For the bulk cargo ship the advanced PWR had been 
chosen, the special characteristic of which is an integrated primary 
loop with automatic pressurisation. Altogether the Otto Hahn cov- 
ered over half a million sea-miles. In-service inspections and exami- 
nations of the reactor plant were effected by control authorities 
every year. During the whole operating period the NS Otto Hahn 
showed a safe and reliable behaviour even from the view of radi- 
ation protection. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 2209002227, 2279, 2283 


2338 (CEA-CONF—7163) Synthesis of clad motion ex- 
periments interpretation: codes and validation. Papin, J.; For- 
tunato, M.; Seiler, J.M. (CEA Centre d'Etudes Nucleaires 
de Fontena y-aux-Roses, 92 (France)). Apr 1983. 9p. 
(CONF-830103—47). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84751860. 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

This communication deals with clad melting and relocation 
phenomena related to LMFBR safety analysis of loss of flow acci- 
dents. We present the physical models developed at DSN/CEN 
Cadarache in single channel and bundle geometry and the interpre- 
tation with these models of experiments performed by the STT 
(CEN Grenoble). It comes out that we have now obtained a good 
understanding of the involved phenomena in single channel geome- 
try. On the other hand, further studies are necessary for a better 
knowledge of clad motion phenomena in bundle cases with condi- 
tions close to reactor ones. 5 references. 


2339 (CEA-CONF—7179) Ejected rod calculation, ki- 
netic axial modelisation. Lenain, R. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Oct 
1983. 7p. (CONF-8310125—2). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84751884. 

From Nuclear Energy Agency Committee on reactor phys- 
ics meeting; Oak Ridge, TN, USA (17 Oct 1983). 

The ejection of a control rod out of a PWR reactor vessel 
resulting from the failure of a control rod mechanism produces a 
violent power transient and the fuel may be affected. This accident 
must be studied at every cycle of the reactor, so a method that per- 
mits to predict the fuel behaviour in this situation has been devel- 
oped. The objective is to calculate the power transient with a one 
dimensional description. The main difficulty is to represent feed- 
back effects and flux redistribution. The modelisation of feedback 
and flux redistribution effects can be obtained from static three di- 
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mensional calculations at various power levels. The average cross 
sections that represent each axial slice level depend on the average 
fuel temperature. The linear interpolation of cross-sections with the 
temperature is conservative. This method has been compared to 
three dimensional calculations. It has been seen that static and dy- 
namic spatial power distributions are not very different, so the cal- 
culation method is justified. 


2340 (CEA-CONF—7183) French regulatory require- 
ments concerning severe accidents in PWRs and associated 
research L’Homme, A.; Pelce, J. (CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Protection et de Surete Nucleaire). Dec 1983. 9p. 
(DAS—46; CONF-830816—53). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84751879. 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The French approach to safety doctrine is first presented: 
safety objectives as regards populations and plant safety objectives. 
Then, a description of ultimate or "U”" procedures, involving the 
proceeding of physical phenomena induced by severe accidents, is 
given. Finally, R and D programs in relation to the various stages 
or severe accidents are presented. 


(CEA-CONF—7184) Assessment of hydrogen risk 
in French pressurized water nuclear reactors. Duco, J.; Rous- 
seau, L.; Evrard, J.M. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de 
Surete Nucleaire). Dec 1983. 29p. (DAS—30; CONF- 
8309265—1). NTIS (US Sales Only), PC A03/MF A01. File 
Number DE84751869. 

From IAEA specialists meeting on hydrogen behaviour and 
control and related containment loading aspects; Suzdal, USSR (19 
Sep 1983). 

During the course of a severe core accident, hydrogen 
evolving, mainly due to Zircaloy cladding-steam reaction, may 
form early a flammable mixture in the containment. The risk of a 
short-term containment failure due to a hydrogen explosion, which 
would result in a large radioactivity release into the environment, is 
currently being assessed for the various types of large dry contain- 
ments existing for French PWRs. In this framework, comparisons 
between pressure peaks, due to the most severe conceivable hydro- 
gen deflagration, and the realistic ultimate strength of French con- 
tainment buildings have led to the conclusion that containment in- 
tegrity should not be questioned. However the problem of the like- 
hood of local detonations and of their impact on structures is still 
examined. Another aspect of the hydrogen risk is the possible im- 
pairment of safety-related equipment in the containment during an 
eventual hydrogen combustion or explosion. Information coming 
from the EPRI research program on hydrogen combustion and 
control, in which the safety body (CEA/IPSN) and the utility 
(EDF) jointly took a participation, is to back up our own studies 
on hydrogen risk analysis. Up to now all the results gathered as re- 
gards the integrity of the large, dry containments of the French 
PWRs against hydrogen explosion tend to relegate such a risk to 
the level of a residual risk. Although the studiesare going on a dras- 
tic change of this trend in the future is not expected. Therefore no 
hydrogen specific design modification is presently required by the 
safety authorities. 


2342 (CEA-CONF—7185) Hydrogen production in a 
PWR during LOCA. Cassette, P. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Inst. de 
Protection et de Surete Nucleaire). Dec 1983. 20p. (DAS— 
42; CONF-8309265—2). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84751881. 

From IAEA specialists meeting on hydrogen behaviour and 
control and related containment loading aspects; Suzdal, USSR (19 
Sep 1983). 

The purpose of this paper is to provide information on hy- 
drogen generation during LOCA in French 900 MW PWR power 
plants. The design basis accident is taken into account as well as 
more severe accidents assuming failure of emergency systems. 
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a ae (CONF-840816—21) Debris dispersal 

material experiments on corium-water thermal interactions in 
ex-vessel . Sienicki, J.J.; Spencer, B.W.; Squarer, 
D. (Argonne National Lab., IL (USA); Electric Power Re- 
search Inst., Palo Alto, CA (USA)). 1984. Contract W-31- 
109-ENG-38. . NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE85000077. 

From 22. national heat transfer conference; Niagara Falls, 
NY, USA (5 Aug 1984). 

An analysis has been performed of corium sweepout behav- 
ior in the ANL/EPRI CWTI-series reactor material experiments in- 
volving the gas pressure-driven injection of molten corium into the 
reactor cavity region of a 1:30 scale mockup of a PWR contain- 
ment. A computer model was developed to calculate the sweepout 
versus retention of corium and water from the cavity. The model 
consists of hydrodynamics and freezing calculations describing the 
pressure-driven two-phase flow of corium, water, steam and gas out 
of the cavity, freezing of corium upon structural surfaces, and levi- 
tation of corium within the cavity by the vessel blowdown gas jet. 
The model has had good success predicting the disposition of 
corium for the available CWTI tests, indicating retention in the 
cavity of between 40 and 70% of the injected corium masses. For 
conditions representative of the TMLB’ sequence in the reactor 
system, the model predicts essentially complete sweepout of corium 
from the full-scale cavity region before the dispersive forces arising 
from the blowdown of the primary system have decayed. Howev- 
er, this large sweepout does not imply that the swept out material 
would deliver its energy directly to the containment atmosphere. 


2344 pe li Public confidence in local 
management officials: organizational credibility and emergen- 
cy behavior. Sorensen, J.H. (Oak Ridge National Lab., TN 
(USA). 1984. Contract AC05-840OR21400. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001 126. 

From Conference on non-radiological evacuation risks 
during a nuclear plant emergency; University Park, PA, USA (27 
Sep 1984). 

Confidence issues create potential risks for the public in any 
emergency situation. They do so because credibility and associated 
perceptions of legitimacy and competency of organizations are de- 
terminants of human behavior in disasters. Credibility, however, is 
only one of numerous factors that shape response of people or or- 
ganizations to a threatening event. The purposes of this paper are 
to review what is known about the way in which credibility and 
related constructs influence emergency response, discuss how this 
knowledge applies to radiological emergency planning, and suggest 
how credibility-induced risk can be minimized in emergency plan- 
ning and response. 


2345 (CONF-841105—3) Comparison of L04, L05, and 
irradiated 


L07: three 7-pin bundle TUCOP tests. Wright, 
A.E.; Robinson, W.R.; Bauer, T.H.; Klickman, A.E.; 
Woods, W.J.; Cooper, A. A.; Herbert, R. (Argonne National 
Lab., IL (USA); UKAEA Atomic Energy Establishment, 
Winfrith). 1984. Contract W-31-109-ENG-38. 5p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84014680 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

Four transient-undercooling-driven overpower (TUCOP) 
tests on seven-pin bundles have been performed in the PFR/ 
TREAT program. All were on full-length, bottom-plenum UK- 
design fuel. Three of them (tests L04, LO5, and L07) tested sibling 
fuel elements having had the same preirradiation in PFR; one (L06) 
tested fresh fuel. The three tests on preirradiated fuel were de- 
signed to determine the differences in the motions of reactor-core 
materials that would result from the variation in power-to-flow mis- 
match conditions across the core of a commercial-size reactor 
during a hypothetical TUCOP accident. By initiating the overpow- 
er bursts at different fuel-coolant thermal-hydraulic states, the three 
tests yielded distinct differences in fuel and coolant response, pro- 
viding a wide range of behavior useful in verifying accident models 
and codes. 


2346 (CONF-841105—9) Assessment of Biasi and Co- 
lumbia University CHF correlations with GE 3x3 rod bundle 
experiment. Chen, B.C.J.; Chien, T.H.; Sha, W.T.; Kim, J.H. 
(Argonne National Lab., IL (USA); Electric Power Re- 
search Inst., Palo Alto, CA (USA)). 1984. Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE84014745. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

The critical heat flux (CHF), at which a sudden degradation 
of heat transfer occurs without corresponding decrease in heat gen- 
eration, is one of the limiting parameters for safe operation of nu- 
clear reactors. Reactor operation beyond the CHF causes a rapid 
rise in fuel cladding temperature and thus should be avoided to 
maintain the fuel element integrity. Reactor power limits are there- 
fore set so that a prescribed safety margin below the CHF is main- 
tained. Two CHF correlations are evaluated for reactor core ther- 
mal hydraulic analysis: the Biasi correlation and the Columbia Uni- 
versity correlation. The BODYFIT-2PE computer code is used for 
this assessment. The CHF predicted by the BODYFIT-2PE using 
the two correlations is compared with GE 3x3 rod bundle CHF ex- 
periment. 


2347 (CONF-841105—12) Seven pin bundle fast top 
tests LO1 and L02. Davies, A.L.; Bowen, G.R.; Herbert, R.; 
Kear, K.L.; Tylka, J.P.; Holland, J.W. (Argonne National 
Lab., IL (USA); UKAEA Atomic Energy Establishment, 
Winfrith; UKAEA Atomic Energy Research Establishment, 
Harwell). 1984. Contract W-31-109-ENG-38. 7p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84014752. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

Tests LO1 and L02 were the first two seven pin bundle tests 
in the PFR/TREAT program of fuel failure tests carried out joint- 
ly by the US and the UK. The two tests were on bottom plenum 
annular pellet mixed oxide fuel clad in 316 stainless steel. LO1 used 
fresh fuel, while LO2 used PFR irradiated 4% burn-up fuel, to de- 
termine any differences in the failure mechanism and subsequent 
fuel behavior due to irradiation. They were performed in flowing 
sodium in the Mark IIIA version of a TREAT integral loop. Both 
were fast transient overpower (TOP) tests intended to simulate 5 $/ 
8 reactivity ramp hypothetical accidents in a large fast reactor. The 
test objectives were to obtain information on fuel motion in the 
central hole before failure, the time and location of cladding fail- 
ures, and material motion in the channel after failure, having par- 
ticular regard to the effect of irradiation. 


2348 (CONF-841105—16) Fuel and control rod failure 
behavior during degraded core accidents. Chung, K.S. (Ar- 
gonne National Lab., IL (USA)). 1984. Contract W-31-109- 
ENG-38. 4p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE84014535. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

As a part of the pretest and posttest analyses of Light Water 
Reactor Source Term Experiments (STEP) which are conducted in 
the Transient Reactor Test (TREAT) facility, this paper investi- 
gates the thermodynamic and material behaviors of nuclear fuel 
pins and control rods during severe core degradation accidents. A 
series of four STEP tests are being performed to simulate the char- 
acteristics of the power reactor accidents and investigate the behav- 
ior of fission product release during these accidents. To determine 
the release rate of the fission products from the fuel pins and the 
control rod materials, information concerning the timing of the clad 
failure and the thermodynamic conditions of the fuel pins and con- 
trol rods are needed to be evaluated. Because the phase change in- 
volves a large latent heat and volume expansion, and the phase 
change is a direct cause of the clad failure, the understanding of the 
phase change phenomena, particularly information regarding how 
much of the fuel pin and control rod materials are melted are very 
important. A simple energy balance model is developed to calculate 
the temperature profile and melt front in various heat transfer 
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media considering the effects of natural convection phenomena on 
the melting and freezing front behavior. 


2349 (CONF-841105—18) Threshold for sweepout from 
pedestal region of Mark III containment. Sienicki, J.J.; — 
cer, B.W. (Argonne National Lab., IL (USA)). 1984. Con- 
tract W-31-109-ENG-38. 5p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE840 4755. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, The assessment of the consequences of highly unlikely 
severe accident sequences in boiling water reactors includes those 
sequences in which molten corium is postulated to meltthrough the 
reactor pressure vessel (RPV) lower head and enter the pedestal 
region beneath the vessel. If localized melt-through of the reactor 
vessel occurs at elevated primary system pressure, the ejection of 
molten corium from the vessel will be followed by a blowdown of 
steam and hydrogen. The gases flowing from the breached vessel 
constitute a source of driving forces capable of dispersing corium 
from the pedestal into other parts of the containment. The extent of 
the gas blowdown-driven sweepout process depends upon a 
number of factors including the primary system pressure at melt 
through, breach flow area, overall blowdown timescale, and the 
specific pedestal/containment geometry. A model is presented to 
predict whether or not the conditions of gas flow from the failed 
RPV are sufficient to cause sweepout of corium and/or water from 
the pedestal. The model is shown to predict the onset of sweepout 
in scale model, simulant material experiments and is applied to the 
investigation of sweepout in the full-size reactor system. 


2350 (CONF-841105—19) PFR/TREAT program: ob- 
jectives, accomplishments, and plans. Cowking, C.B.; Alter, 
H.; Stillwell, J.; Wood, M.H.; Woods, W.J.; Culley, G.E.; 
Klickman, A.E.; Borys, S.S. (UKAEA Risley Nuclear 
Power Development Establishment; USDOE, Washington, 
DC; UKAEA Dounreay Nuclear Power Development Es- 
tablishment; UKAEA Atomic Energy Research Establish- 
ment, Harwell; UKAEA Atomic Energy Establishment, 
Winfrith; Argonne National Lab., IL (USA)). 1984. Con- 
tract W-31-109-ENG-38. 3p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE84014751. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, The PFR-TREAT collaborative program of transient safety 
testing of fast reactor fuel was established in 1979 to provide 
mutual advantage to USDOE and the UKAEA through irradiation 
of US and UK full-length fuel pins in PFR, followed by safety test- 
ing in TREAT. The tests which were planned include Transient 
Over-Power (TOP) and Transient Under-Cooling with Over-Power 
(TUCOP) tests to fuel destruction and re-distribution; the results 
will provide significant new information on fuel and cladding be- 
havior in hypothetical reactor faults. The information obtained in 
both US and UK fuel pins is to be interpreted by both partners and 
published jointly when mutually agreed. Thirteen tests, on fresh 
and irradiated fuel, in single-pin and 7-pin test sections, were com- 
pleted by the end of 1983. The test matrix, which is currently being 
re-evaluated, calls for additional tests to be run under the present 
agreement. There has been an extensive program of post irradiation 
examination of sibling pins in both the UK and the US to charac- 
terize the test fuel prior to destructive irradiation, including testing 
of irradiated cladding to determine its failure characteristics. 


2351 (CONF-841105—23-Abst.) Steady-state and tran- 
sient fission gas release and swelling model for LIFE-4. Vilia- 
lobos, A.; Liu, Y.Y.; Rest, J. (Argonne National Lab., IL 
(USA)). Jun 1984. Contract W-31-109-ENG-38. 5p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE84014730. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

: The fuel-pin modeling code LIFE-4 and the mechanistic fis- 
sion gas behavior model FASTGRASS have been coupled and 
verified against gas release data from mixed-oxide fuels which were 
transient tested in the TREAT reactor. Design of the interface be- 
tween LIFE-4 and FASTGRASS is based on an earlier coupling 
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between an LWR version of LIFE and the GRASS-SST code. Fis- 
sion gas behavior can significantly affect steady-state and transient 
fuel performance. FASTGRASS treats fission gas release and 
swelling in an internally consistent manner and simultaneously in- 
cludes all major mechanisms thought to influence fission gas behav- 
ior. The FASTGRASS steady-state and transient analysis has 
evolved through comparisons of code predictions with fission-gas 
release and swelling data from both in- and ex-reactor experiments. 
FASTGRASS was chosen over other fission-gas behavior models 
because of its availability, its compatibility with the LIFE-4 calcu- 
lational framework, and its predictive capability. 


2352 (CONF-841105—24) Analytical formula for fuel 
particle to liquid sodium heat transfer. Kalimullah. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109- ING- 
38. 7p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84014734. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

In the analysis of unprotected loss-of-flow and overpower 
transients of liquid metal fast breeder reactors, the modeling of heat 
transfer from molten fuel, ejected into the coolant channel after 
cladding rupture, to liquid sodium is an important part of fuel-cool- 
ant interaction (FCI). Some of the ejected molten fuel fragments 
into small particles and gets dispersed in the coolant. In the 
PLUTO02 code model and other modeling efforts of FCI it is as- 
sumed that the fuel particle to liquid sodium heat transfer is limited 
only by the thermal conduction resistance of the fuel because the 
thermal conductivity of liquid sodium is about 30 times higher than 
that of mixed oxide. The fuel particle (assumed to be a sphere) sur- 
face temperature, under this assumption, equals the coolant temper- 
ature. The purpose of the present analysis is to obtain the value of 
meter C; (for V/sub 1/ = 1) by solving the linear transient heat 
conduction equation a constant parameter in the equation for evalu- 
ating the fuel-coolant heat transfer coefficient. 


2353 (CONF-841105—32) Integral fast reactor concept. 
Chang, Y.I.; Marchaterre, J.F.; Sevy, R.H. (Argonne Na- 
tional Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 
5p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84015828. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

: Key features of the IFR consist of a pool-type plant arrange- 
ment, a metal fuel-based core design, and an integral fuel cycle 
with colocated fuel cycle facility. Both the basic concept and the 
technology base have been demonstrated through actual integral 
cycle operation in EBR-II. This paper discusses the inherent safety 
characteristics of the IFR concept. (DLC) 


2354 (CONF-841174—3) Modeling of core debris- 
sodium-concrete interactions. Cheung, F.B.; Pedersen, D.R.; 
Nguyen, D.H. (Argonne National Lab., IL (USA); Hanford 
Engineering Development Lab., Richland, WA (USA)). 
1984. Contract W-31- F09-ENG-38. llp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000076. 

From 5. information exchange meeting on debris coolability; 
Los Angeles, CA, USA (7 Nov 1984). 

The interactions between sodium and concrete in the pres- 
ence of heat-generating core debris resulting from a postulated core 
meltdown accident in a sodium-cooled fast reactor are complex yet 
important phenomena relevant to several key safety issues. In par- 
ticular, the attack of sodium and of core debris on the concrete ba- 
semat below the reactor cavity, the generation of hydrogen gas, 
and the pressurization of the reactor building as a result of the 
interactions represent, among others, the major sources that pro- 
vide a challenge to containment integrity. Thus far, no physical 
model has been developed to describe the nature and the extent of 
sodium-concrete interactions wth core debris present. It is the pur- 
pose of this study to provide a complete physical description of the 
scenario involved in the core debris-sodium-concrete interactions, 
starting from the chemical erosion phase through the molten pool 
formation phase to the long-term melt penetration phase. 
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(CONF-841174—5) Bubble-induced mixing of two 


National ea IL (USA); Cincinnati Univ., OH 
SA). t. of Nuclear yes 1984. Contract W- 
31-109-ENG-38. 1lp. NTIS, PC A02/MF A0l; 1; GPO 

Dep. File Number DE85000097. 
From 5. information exchange meeting on debris coolability; 

Los USA (7 Nov 1984 
yy pg tt “ severe a meltdown accident in an 
LMFBR, a large amount of sodium coolant may spill into the reac- 
tor concrete cavity. A layer of liquid products may form as a result 
of the sodium-concrete reactions. The liquid product layer, which 
is highly viscous and much heavier than sodium, separates the con- 
crete from the sodium pool. In general, the downward transport of 
sodium through the liquid product layer to the unreacted concrete 
which controls the rate of chemical erosion of the con- 
depends strongly on the agitation induced by gas evolution 
the heated concrete. In this study, experiments were conduct- 
ed to explore the effect of non-uniform gas injection on mixing of 
two horizontal mutually soluble liquid layers. The liquid in the 
lower layer was chosen to be more viscous and heavier than the 
liquid in the upper layer. To simulate the reactor accident situation, 
gas was injected at the bottom of the liquid-liquid system through a 
coon hole that covered only the center portion of the bottom 
surface of the lower liquid layer. The bubble-induced mixing mo- 
tions were observed and the rate of mixing was measured for differ- 

ent hole sizes and for various gas flow rates. 


2356 (CONF-841201—6) Unprotected loss-of-heat sink 
simulation in the EBR-II plant. Feldman, E.E.; Mohr, D. 
(Argonne National Lab., IL (USA)). 1984. Contract W-3i- 
109-ENG-38. 21p. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE84009630. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

Two unprotected loss-of-heat sink transients initiated from 
near full power conditions in the Experimental Breeder Reactor-II 
(EBR-II) plant have been simulated. In one transient the secondary 
sodium flow is reduced to nearly zero (0.5% of its initial value) 
while in the other the flow simply coasts down to a natural-convec- 
tive rate of about 8%. In spite of the large difference in primary 
heat removal rates, which the difference in secondary flow rates 
represents, both transients have very similar overall behavior. In 
addition, the large volume of sodium in the primary tank causes a 
slowly rising tank temperature in response to net heat addition. An 
important result is that the negative reactivity feedback characteris- 
tics of the reactor cause it to shut itself down in a benign manner in 
both cases. iments based on these simulations are planned for 
the EBR-II in 1985. 


2357 (DSN—651) Probabilistic study of the rupture of 
PWR vessels. Dufresne, J.; Lucia, A.C.; Grandemange, J.; 
Pellissier-Tanon, A. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Surete Nu- 


cleaire). 1984. 360p. (In French, English). (EUR—8682; 

-EE-TDC—0052). NTIS (us Sales Only), PC A16/ 
MF A01. File Number DE84751891. 

The method used, is based on understanding of the failure 
modes and expressing the conventional concepts of fracture me- 
chanics in a probabilistic form: the fatigue crack growth rate, calcu- 
lated for conditions of cyclic loading, the initiation of unstable 
crack propagation, and the possibility of crack arrest. The analysis 
therefore requires the statistical expression of the factors and pa- 
rameters which appear in the expressions of the law of crack 
growth and of toughness, and also those which are used in the cal- 
culation of the stress intensity factor Ki. All input data are entered 
in COVASTOL code in histogram form. This code takes into ac- 
count the degree of correlation between the flaw size and the Paris’ 
law coefficients. It computes the propagation of a given defect in a 
given position, and the corresponding failure probability during ac- 
cidental loading. The present analysis is primarily concerned with 
defects in welds; under cladding defects have also been considered 
in order to evaluate their harmfulness. Data were collected from 3 

manufacturers: BREDA (Italy) - FRAMATOME 
(France) and ROTTERDAM NUCLEAR (Netherlands). A total 
of 338 meters of PWR and BWR shell were analysed. The main 
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conclusions are presented. Loading of the vessel has been computed 
for 22 observable and incidental conditions. An overall statistical 
interpretation of all the available (da/dN) AK tpoints 
has been made for SA 508 and SA 533 steels, using four laws: 
Paris, Forman, Priddle and Walker. The conclusions drawn from 
the calculations made with the COVASTOL code from the data 
compiled on French PWRs operated according to EDF rules, are 
finally presented. 





(EPRI-NP—2080-CCM-Vol.8B) STEALTH: a La- 
inal explicit finite-difference code for solid, structural, and 
thermohydraulic analysis, Volume 8B. STEALTH/ 
WHAMSE: a 3-D fluid-structure interaction code. (Science 
Applications, Inc., San Leandro, CA (USA)). Oct 1984. 
543p. Research Reports Center, Box 50490, Palo Alto, CA 
94303 $43.00. File Number T185920095. 

STEALTH is a family of computer codes that can be used 
to calculate a variety of physical processes in which the dynamic 
behavior of a continuum is involved. The version of STEALTH 
described in this volume is designed for calculations of fluid-struc- 
ture interaction. This version of the program consists of a hydrody- 
namic version of STEALTH which has been coupled to a finite- 
element code, WHAMSE. STEALTH computes the transient re- 
sponse of the fluid continuum, while WHAMSE computes the tran- 
sient response of shell and beam structures under external fluid 
loadings. The coupling between STEALTH and WHAMSE is per- 
formed during each cycle or step of a calculation. Separate calcula- 
tions of fluid response and structure response are avoided, thereby 
giving a more accurate model of the dynamic coupling between 
fluid and structure. This volume provides the theoretical back- 
ground, the finite-difference equations, the finite-element equations, 
a discussion of several sample problems, a listing of the input decks 
for the sample problems, a programmer's manual and a description 
of the input records for the STEALTH/WHAMSE computer pro- 
gram. 


2359 (GKSS—83/E/69) Colloquium on the decommis- 
sioning of the NS Otto Hahn. Schafstall, H.G.; Schmidt, K. 
(GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). 1983. 72p. (In German). 
(CONF-830178—). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE84752243. 

From Colloquium on the decommissioning of the NS Otto 
Hahn; Geesthacht, F.R. Germany (26 Jan 1983). 

After successful conclusion of the decommissioning of NS 
Otto Hahn during the summer of 1982 a specialists meeting was or- 
ganized by GKSS-Forschungszentrum Geesthacht GmbH in order 
to give information about planning, procedures used and experience 
resulting from the decommissioning process. The state-of-the-art de- 
commissioning techniques as used for this first German nuclear 
powered merchant ship are shown by experts from licensing au- 
thorities, the decommissioning company and the ship operator. 


2360 (GKSS—83/E/69, pp 17-24) NS Otto Hahn de- 
commissioning concept. Lettnin, H.K.J. 1983. (In German). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
1184752243. (CONF-830178—). 

From Colloquium on the decommissioning of the NS Otto 
Hahn; Geesthacht, F.R. Germany (26 Jan 1983). 

The concept of the total elimination of the nuclear part of 
the drive system had been decided upon in consideration of the 
NIS-study as well as of the plannings for post-investigations on 
components. This meant the removal of all radioactive components. 
The entire reactor plant with the exception of the safety contain- 
ment and the concrete constructions of the secondary protection 
system and of the service pool had to be disassembled. Apart from 
the protection of the environment the concept took, particularly, 
the protection of the staff into account. The material treatment en- 
visaged components, with difficult decontamination properties, to 
be put into casks or special containers according to their size. 


2361 (GKSS—83/E/69, pp 25-30) Licensing procedure 
of the NS Otto Hahn. Bohnenkamp, K. 1983. (In German). 
NTIS (US Sales Only), PC A04/MF A0O1. File Number 
1184752243. (CONF-830178—). 
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From Colloquium on the decommissioning of the NS Otto 
Hahn; Geesthacht, F.R. Germany (26 Jan _ 

With the Otto Hahn the comparison of guidelines has been 
performed for the first time. The office for working protection at- 
tended to the licensing procedures as well as to the control during 
normal operation. The progress of shut-down and the man-rem 
result showed that the licensing to the extent defined by the rule 
was sufficient and practicable. The principle of control in several 
stages carried out by the orderer, the TUeV, the office for industri- 
al safety and the PTB has proved true. 


2362 (GKSS—83/E/69, pp 31-46) Decommissioning of 
NS Otto Hahn: The cal side. Obst, J. 1983. (In 
German). NTIS (US Sales Only), PC A04/MF AOl. File 
Number T184752243. (CONF-830178—). 

From Colloquium on the decommissioning of the NS Otto 
Hahn; Geesthacht, F.R. Germany (26 Jan 1983). 

The shut-down activities were divided in 4 stages. After the 
preliminary work the loops, systems and components were disas- 
sembled and packed up. Then followed the evacuation of the RPV 
with shieldtank and the decontamination of the components remain- 
ing on the ship and of the ship structures. The moved masses and 
activities as well as their places of origin have been documented. 


2363 (GKSS—83/E/69, pp 48-53) Monitoring of the 
decommissioning work. Mehrgardt, H. 1983. (In German). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
1184752243. (CONF-830178—). 

From Colloquium on the decommissioning of the NS Otto 
Hahn; Geesthacht, F.R. Germany (26 Jan 1983). 

The task of the TUeV-Norddeutschland was limited to radi- 
ation protection. Apart from the evaluation of the radiological radi- 
ation protection, simultaneous control with evaluation of the meas- 
uring procedures was effected. The complete shut-down of the 
plant has been entirely documented. 


2364 (GKSS—83/E/69, pp 55-63) NS Otto Hahn: Con- 
tamination measurements after decommissioning and release 
for further use. Lauterbach, U. 1983. (In German). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
1184752243. (CONF-830178—). 

From Colloquium on the decommissioning of the NS Otto 
Hahn; Geesthacht, F.R. Germany (26 Jan 1983). 

Gamma spectrometrical investigations during shutdown 
showed mostly Co-60 in the contaminated regions. The scintillation 
dosemeter developed at the PTB has been used for measuring the 
environmental radiation. Material samples taken at random have 
been inspected gamma spectrometrically in order to prove the reli- 
ability of the contamination measurements accompanying the shut- 
down work. 


2365 (GKSS—83/E/69, pp 64-74) Experience in de- 


commissioning, illustrated by selected examples. Kroeger, J. 
1983. (In German). NTIS (US Sales Only), PC A04/MF 
A01. File Number T184752243. (CONF-830178—). 

From Colloquium on the decommissioning of the NS Otto 
Hahn; Geesthacht, F.R. Germany (26 Jan 1983). 

The concept of handling the disassembly of active system 
components planned the application of mechanical separation meth- 
ods. Thermal separation methods came into question only in excep- 
tional cases. In general, the required shielding was realized by ap- 
propriate filling of the container or by additional shielding with 
plates of rolled or cast lead obtained during disassembly. The heat 
exchangers shielded by cast steel casings with flanged closures 
could only be put into the containers after being disassembled. The 
shielding required for the transport and storage of the RPV with 
shield tank was performed by using material available on board. 
The decontamination measures and the release procedure were ren- 
dered difficult due to the layout of a great part of the large shield- 
ings in the region of the service room and waste water tank shield- 
ings. 


2366 (INER—0521) Experimental investigation of water 
post-CHF boiling in forced vertical flow. Liu, T.J.; Yin, S.T. 
(Institute of Nuclear Energy Research, Lung-Tan 
(Taiwan)). Sep 1982. 57p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE85900143. 
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This report started with a review of the published informa- 
tion on post-CHF phenomena and the experimental techniques. An 
experimental investigation of water film and transition boiling in a 
forced vertical up-flow channel has been conducted employing the 
calorimetric method. Film boiling was achieved by introducing the 
subcooled water flowing through a central bore of the cylindrical 
copper test section, which was heated up well above the Leiden- 
frost point in advance. The experimental range covered mass fluxes 
from 250 to 1000 kg/m?. s and inlet subcooling from 8 to 27°C at 
pressures slightly above atmospheric conditions. Boiling curves 
were constructed using a lumped system approach. The results 
show that inlet subcooling and mass flux had the strongest influ- 
ences on post-CHF boiling phenomena. As inlet subcooling and 
mass flux increased, the critical heat fluxes and the post-CHF boil- 
ing heat fluxes both increased. 


2367 (KFK—3657) FEBA - flooding experiments with 
en ee es a wee 
forschungszentrum Karlsruhe G.m.b. H. (Germany, F.R.). 
Inst. fuer Reaktorbauelemente). Mar 1984. 137, NTIS (US 
Sales Only), PC A07/MF AOl1. File Number Bess7soi02. 

Flooding Experiments with Blocked Arrays (FEBA) were 
conducted to study the effectiveness of the emergency core cooling 
of PWR with deformed claddings of some fuel rod clusters. Full 
length bundles of 1x5 as well as 5x5 electrically heated rods of 
PWR dimensions were used for a number of separate effect test 
series with various blockage geometries simulating ballooned fuel 
rod claddings. The results of the eight test series performed with 
the 5x5 rod bundle using full decay heat show the effects of grid 
spacers and coplanar coolant channel blockages with and without 
bypass on reflood heat transfer. The cooling enhancement down- 
stream of grid spacers as well as within and downstream of block- 
ages of 62% blockage ratio mainly occurs during the early portion 
of reflood. For the 90% blockage ratio only maximum cladding 
temperatures downstream of the blockage were slightly higher 
(max. 50°K) than in the bypass area. The purpose of the investiga- 
tions was to obtain an insight into the most important heat transfer 
mechanisms to broaden the data base for the development and as- 
sessment of improved thermal-hydraulic models. 


2368 (LA-UR—84-3284) Interfacing systems |loss-of- 
coolant accident in Oconee-1 pressurized water reactor. Nas- 
sersharif, B. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 19p. (CONF-8410142—21). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85000175. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The primary system of a pressurized water reactor (PWR) 
operates at a relatively high pressure (15.5 MPa, 2250 psia) and 
consists of piping and components designed to withstand these pres- 
sures. The low-pressure-injection system (LPIS) connects to the 
primary system but possesses low-pressure piping passing outside 
the containment. Therefore, a potential exists for a loss-of-coolant 
accident (LOCA) outside the containment and concurrent damage 
to systems needed to cope with this problem. The emergency core- 
cooling system (ECCS) is assumed to be available for this event. A 
set of calculations were performed using the TRAC-PF1 code and 
a model of the Oconee-1 PWR to investigate the consequences of, 
and possible operator actions for, such an accident scenario. 


2369 (LA-UR—84-3318) Los Alamos Nuclear Plant An- 
alyzer: an interactive power-plant simulation program. 
Steinke, R.; Booker, C.; Giguere, P.; Liles, D.R.; Mahaffy, 
J.H.; Turner, MLR. (Los Alamos National Lab., NM 
(USA)). 1984. Contract W-7405-ENG-36. 1 (CONF- 
8410142—18). NTIS, PC A02/MF AOI; 1; G Dep. File 
Number DE85002412. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Nuclear Plant Analyzer (NPA) is a computer-software 
interface for executing the TRAC or RELAPS power-plant sys- 
tems codes. The NPA is designed to use advanced supercomputers, 
long-distance data communications, and a remote workstation ter- 
minal with interactive computer graphics to analyze power-plant 
thermal-hydraulic behavior. The NPA interface simplifies the run- 
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ning of these codes through automated procedures and dialog inter- 
action. User understanding of simulated-plant behavior is enhanced 
through graphics displays of calculational results. These results are 
displayed concurrently with the calculation. The user has the capa- 
bility to override the plant's modeled control system with hard- 
ware-adjustment commands. This gives the NPA the utility of a 
simulator, and at the same time, the accuracy of an advanced, best- 
estimate, power-plant systems code for plant operation and safety 
analysis. 


2370 (NUREG—0798-Suppl.4) Safety Evaluation Report 
related to the operation of Enrico Fermi Atomic Power Plant, 
Unit No. 2 (Docket No. 50-341). Supplement No. 4. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation). Sep 1984. 89p. NTIS, 
A05/MF A0O1 - GPO* $4.50. File Number 185900037. 

Supplement No. 4 to the Safety Evaluation Report related to 
the operation of the Enrico Fermi Atomic Power Plant, Unit 2, 
provides the staff's evaluation of additional information submitted 
by the applicant regarding outstanding review issues identified in 
Supplement No. 3 to the Safety Evaluation Report, dated January 
1983. 


(NUREG—0830-Suppl.4) Safety Evaluation — 
clated to the operation of Callaway Plant, Unit Ne 1 
(@ocket No. STN 50-483). Supplement No. 4. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nu- 
clear Reactor Regulation). Oct 1984. 67p. NTIS, PC A04/ 
MF AOI - GPO* $4.50. File Number TI85900175. 

This report supplements the Safety Evaluation Report (SER) 
for the application filed by the Union Electric Company, as appli- 
cant and agent for itself, for a license to operate the Callaway 
Plant, Unit 1 (Docket No. STN 50-483). This report has been pre- 
pared by the Office of Nuclear Reactor Regulation of the US Nu- 
clear Regulatory Commission. The facility is located in Callaway 
County, Missouri. This supplement provides recent information re- 
garding resolution of the license conditions identified in the SER. 
Because of the favorable resolution of the items discussed in this 
report and a vote by the Commission to authorize full-power oper- 
ation, the staff concludes that the facility can be operated by the 
licensee at power levels greater than 5% without endangering the 
health and safety of the public. 


(NUREG—0831-Suppl.7) Safety Evaluation Report 

related to the operation of Grand Gulf Nuclear Station, Unit 

1 and 2 (Docket Nos. 50-416 and 50-417). (Nuclear Regulato- 

ry Commission, Washington, DC (USA). Office of Nuclear 

Reactor Regulation). Oct 1984. 17p. NTIS, PC A02/MF 
AO1 - GPO* $3.00. File Number T185900391. 

This report supplements the Safety Evaluation Report 
(NUREG-0831) issued in September 1981 by the Office of Nuclear 
Reactor Regulation of the US Nuclear Regulatory Commission 
with respect to the application filed by Mississippi Power and Light 
(MP and L) Company, Middle South Energy, Inc., and South Mis- 
sissippi Electric Power Association as applicants and owners, for li- 
censes to operate the Grand Gulf Nuclear Station, Units 1 and 2 
(Docket Nos. 50-416 and 50-417, respectively). The facility is locat- 
ed on the east bank of the Mississippi River near Port Gibson in 
Claiborne County, Mississippi. This supplement provides informa- 
tion on the NRC staff's evaluation of requests for exemptions to 
NRC regulations pursuant to the Commission's direction in CLI-84- 
19, dated October 25, 1984. 


(Dockets Nos. STN 50-454 and STN 50-455). (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nu- 
clear Reactor Regulation). Oct 1984. 176p. NTIS, PC A09/ 
MF AO1 - GPO* $6.00. File Number T185900385. 
Supplement No. 5 to the Safety Evaluation Report related to 
Commonwealth Edison Company's application for licenses to oper- 
ate the Byron Station, Units 1 and 2, located in Rockvale Town- 
ship, Ogle County, Illinois, has been prepared by the Office of Nu- 
clear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion. This supplement reports the status of certain items that had 
not been resolved at the time of publication of the Safety Evalua- 
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tion Report. Because of the favorable resolution of the items dis- 
cussed in this report, the staff concludes that there is reasonable as- 
surance that the facility can be operated by the applicant without 
endangering the health and safety of the public. 


2374 uppl.1) Safety Evaluation Report 
related to the full-term operating license for R. E. Ginna Nu- 
clear Power Plant (Docket No. 50-244). Supplement No. 1. 
(Nuclear 4 wey Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Oct 1984. 37p. 
NTIS, PC A03/MF AOl - GPO* $4.00. File Number 
1185900176. 

This report supplements the Safety Evaluation Report 
(NUREG-0944, October 1983) for the full-term operating license 
application filed by Rochester Gas and Electric Corporation for the 
R.E. Ginna Nuclear Power Plant (Docket No. 50-244). The facility 
is located in Wayne County, New York. Pending the favorable res- 
olution of the items discussed in this report, the NRC staff con- 
cludes that the licensee can continue to operate the facility without 
endangering the health and safety of the public. 


2375 (NUREG—0985-Rev.1) US Nuclear Regulatory 
Commission Human Factors Program Plan. Revision 1. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Sep 1984. 63p. 
NTIS, PC A04/MF AOl - GPO* $4.50. File Number 
T185900041. 

The purpose of the NRC Human Factors Program Plan 
(NUREG.-0985) is to ensure that proper consideration is given to 
human factors in the design, operation, and maintenance of nuclear 
facilities. This revised plan addresses nuclear power plants (NPPs) 
and describes (1) the technical assistance and research activities 
planned to provide the technical bases for the resolution of the re- 
maining human factors related tasks described in NUREG-0660, 
THE NRC Action Plan developed as a result of the TMI-2 Acci- 
dent, and NUREG-0737, Clarification of TMI Action Plan Re- 
quirements; (2) the additional human factors efforts identified 
during implementation of the Action Plan that should receive NRC 
attention; (3) conduct of developmental activities specified in 
NUREG-0985 during FY-83; and (4) the impact of Section 306 of 
the Nuclear Waste Policy Act of 1982, PL 97-425. The plan repre- 
sents a systematic and comprehensive approach for addressing 
human factors concerns important to NPP safety in the FY-84 
through FY-86 time frame. 


2376 (NUREG—0991-Suppl.2) Safety Evaluation Report 
related to the operation of Limerick Generating Station, 
Units 1 and 2 (Docket Nos. 50-352 and 50-353). Supplement 
2. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Oct 1984. 
128p. NTIS, PC A07/MF A0O1 - GPO* $5.50. File Number 
T185900191. 

In August 1983 the staff of the Nuclear Regulatory Commis- 
sion issued its Safety Evaluation Report (NUREG-0991) regarding 
the application of the Philadelphia Electric Company (the appli- 
cant) for licenses to operate the Limerick Generating Station, Units 
1 and 2, located on a site in Montgomery and Chester Counties, 
Pennsylvania. This supplement addresses further issues that require 
resolution and closes them out. 


2377 (NUREG—1050) Probabilistic risk assessment 
(PRA) reference document. Final report. Murphy, J.A. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research). Sep 1984. 215p. 
NTIS, PC Al10/MF A0Ol - GPO* $6.50. File Number 
T185900035. 

This document describes the current status of probabilistic 
risk assessment (PRA) as practiced in the nuclear reactor regulato- 
ry process. The PRA studies that have been completed or are 
under way are reviewed. The levels of maturity of the methodolo- 
gies used in a PRA are discussed. Insights derived from PRAs are 
listed. The potential uses of PRA results for regulatory purposes 
are discussed. This document was issued for comment in February 
1984 entitled Probabilistic Risk Assessment (PRA): Status Report 
and Guidance for Regulatory Application. The comments received 
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on the draft have been considered for this final version of the 
report. 


2378 Pha gray Reliability and risk analysis 
methods research plan. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Re- 
search). Oct 1984. 98p. NTIS, PC AOS/MF A0Ol1 - GPO* 
$4.75. File Number 85900192. 

This document presents a plan for reliability and risk analysis 
methods research to be performed mainly by the Reactor Risk 
Branch (RRB), Division of Risk Analysis and Operations (DRAO), 
Office of Nuclear Regulatory Research. It includes those activities 
of other DRAO branches which are very closely related to those 
of the RRB. Related or interfacing programs of other divisions, of- 
fices and organizations are merely indicated. The primary use of 
this document is envisioned as an NRC working document, cover- 
ing about a 3-year period, to foster better coordination in reliability 
and risk analysis methods development between the offices of Nu- 
clear Regulatory Research and Nuclear Reactor Regulation. It will 
also serve as an information source for contractors and others to 
more clearly understand the objectives, needs, programmatic activi- 
ties and interfaces together with the overall logical structure of the 
program. 


(NUREG/CR—0130-Add.3) Technology, safety 
aa. costs of decommissioning a reference pressurized water 
reactor power station. Classification of decommissioning 
wastes. Addendum 3. Murphy, E.S. (Pacific Northwest Lab., 
Richland, WA (USA)). Sep 1984. 46p. NTIS, PC A03/MF 
AOl - GPO* $4.00. File Number T1I85900185. 

The radioactive wastes expected to result from decommis- 
sioning of the reference pressurized water reactor power station are 
reviewed and classified in accordance with 10 CFR 61. The 17,885 
cubic meters of waste from DECON are classified as follows: Class 
A, 98.0%; Class B, 1.2%; Class C, 0.1%. About 0.7% (133 cubic 
meters) of the waste would be generally unacceptable for disposal 
using near-surface disposal methods. 


(NUREG/CR—0672-Add.2) a. 


Addendum 2. Murphy, E.S. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Sep 1984. Contract AC06-76RL01830. 
49p. NTIS, PC A03/MF A0O1 - GPO $4.25. File Number 
T185000644. 


The radioactive wastes expected to result from decommis- 
sioning of the reference boiling water reactor power station are re- 
viewed and classified in accordance with 10 CFR 61. The 18,949 
cubic meters of waste from DECON are classified as follows: Class 
A, 97.5%; Class B, 2.0%; Class C, 0.3%. About 0.2% (47 cubic 
meters) of the waste would be generally unacceptable for disposal 
using near-surface disposal methods. 


2381 (NUREG/CR—2267) Evaluation of portable radio- 
logical instruments for emergency response measurement of 
radioiodine. Krupa, J.F.; Bird, S.K.; Motes, B.G. (Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls (USA)). Mar 
1984. Contract AC07-84I1D12435. 98p. (WINCO—1003). 
NTIS, PC A0S/MF AO1 - GPO. File Number T185002970. 

In the event radionuclides are released to the environment 
following an accident at a commercial nuclear power facility, meas- 
urement methods are required to assess the potential radiological 
hazards to the surrounding populace. This document reports the re- 
sults of a study to evaluate the relative ability of selected portable 
radiological instruments to measure ‘I in milk, on barren and 
grass covered ground, and in human and bovine thyroid phantoms. 
The instruments, sensitivities, accuracies, energy responses, and per- 
formance characteristics were evaluated in regard to operation at 
different temperatures and relative humidities and their resistance to 
mechanical shock and vibration. ~ 
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2382 (NUREG/CR—3438-R7) Report on large scale 
molten core/ interaction 


test. Chu, T.Y.; 


NM (USA)). 
. (SAND—83- 
. File Number 


i Albuquerq 

1984. Contract AC04-76DP007 as 
tes -R7). NTIS, PC A07/MF A0Ol - G 
T1I85002953. 

A molten core/material interaction experiment was per- 
formed at the Large-Scale Melt Facility at Sandia National Labora- 
tories. The experiment involved the release of 230 kg of core melt, 
heated to 2923°K, into a magnesia brick crucible. Descriptions of 
the facility, the melting technology, as well as results of the experi- 
ment, are presented. Preliminary evaluations of the results indicate 
that ‘magnesia brick can be a suitable material for core ladle con- 
struction. 


(NUREG/CR—3459) Experiment data report for 
Maltirod Burst Test (MRBT) Bundle B-5. Chapman, R.H.; 
Crowley, J.L.; Longest, A.W. (Oak Ridge National Lab., 
TN (USA)). Aug 1 84. Contract AC05-840R21400. 168p. 
(ORNL/TM—8889). NTIS, PC E07/MF A0O1 - GPO. File 
Number T184015735. 

Includes 6 sheets of 48x reduction microfiche. 

A reference source of MRBT bundle B-5 test data is present- 
ed with interpretation limited to that necessary to understand perti- 
nent features of the test. Primary objectives of this 8 x 8 multirod 
burst test were to investigate the effects of array size and rod-to- 
rod interactions on cladding deformation in the high-alpha-Zircaloy 
temperature range under simulated light-water reactor loss-of-cool- 
ant accident (LOCA) conditions. B-5 test conditions, nominally the 
same as used in an earlier 4 x 4 (B-3) test, simulated the adiabatic 
heatup (reheat) phase of an LOCA and were conducive to large de- 
formation. The fuel pin simulators were electrically heated (average 
linear power generation of 3.0 kW/m) and were slightly cooled 
with a very low flow (Re ~ 140) of low-pressure superheated 
steam. The cladding temperature increased from the initial tempera- 
ture (335°C) to the burst temperature at a rate of 9.8°C/s. The sim- 
ulators burst in a very narrow temperature range, with an average 
of 768°C. Cladding burst strain ranged from 32% to 95%, with an 
average of 61%. Volumetric expansion over the heated length of 
the cladding ranged from 35% to 79%, with an average of 52%. 
The results clearly show deformation was greater in the bundle in- 
terior and suggest rod-to-rod mechanical interactions caused axial 
propagation of the deformation. 


2384 (NUREG/CR—3471) Pressure supression pool 
thermal mixing. Cook, D.H. (Oak Ridge National Lab., TN 
(USA)). Oct 1984. Contract AC05-84OR21400. 188p. 
(ORNL/TM—8906). NTIS, PC A09/MF A0O1 - GPO. File 
Number T185001159. 

A model is developed and verified to describe the thermal 
mixing that occurs in the pressure suppression pool (PSP) of a com- 
mercial BWR. The model is designed specifically for a Mark-I con- 
tainment and is intended for use in severe accident sequence analy- 
ses. The model developed in this work produces space and time de- 
pendent temperature results throughout the PSP and is useful for 
evaluating the bulk PSP thermal mixing, the condensation effective- 
ness of the PSP, and the long-term containment integrity. The 
model is designed to accommodate single or multiple discharging 
T-quenchers, a PSP circumferential circulation induced by the re- 
sidual heat removal system discharge, and the thermal stratification 
of the pool that occurs immediately after the relief valves close. 
The PSP thermal mixing is verified by comparing the model-pre- 
dicted temperatures to experimental temperatures that were meas- 
ured in an operating BWR suppression pool. The model is then 
used to investigate several PSP thermal mixing problems that in- 
clude the time to saturate at full relief valve flow, the temperature 
response to a typical stuck open relief valve scenario, and the effect 
of operator rotation of the relief valve discharge point. 
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anaes report, pate ber 1968 and October-December 
1983. Volumes 27 and 28. (Sandia National Labs., Albuquer- 
qeee NM (USA)). Jul 1984. Contract AC04-76DP00789. 

159p. (SAND—83-2425-3). NTIS, PC A08/MF AO1 - GPO. 
File Number T185000944. 

Information on reactor safety is presented concerning core 
debris behavior, high-temperature fission-product chemistry and 
transport; containment analysis; advanced reactor accident energe- 
tics; LWR damaged fuel phenomenology; and ACPR reactor 
Status. 


2386 (NUREG/CR—3761) RELAPS thermal-hydraulic 
analyses of pressurized thermal shock sequences for the 
Oconee-1 pressurized water reactor. Fletcher, C.D.; Bo- 
lander, M.A.; Stitt, B.D.; Waterman, M.E. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Jun 1984. Contract ACO07- 
761D01570. 167p. (EGG—2310). NTIS, PC A08/MF AOl - 
GPO; GPO Dep. File Number T184014440. 

Using the RELAPS5 computer code, thermal-hydraulic analy- 
ses of pressurized thermal shock sequences were performed for the 
Oconee-1 pressurized water reactor. This report summarizes the re- 
sults of previously reported calculations and presents the results of 
more recently completed calculations. Comparisons of two counter- 
part calculations performed, using the RELAPS code at the INEL 
and the TRAC code at Los Alamos National Laboratory (LANL), 
are included as appendices. Results of these thermal-hydraulic anal- 
yses will serve as boundary conditions for fracture-mechanics cal- 
culations which are to be performed at Oak Ridge National Labo- 
ratory. 


2387 (NUREG/CR—3779-Vol.1) Hydrogen Burn - 
reg og t Response algorithm (HYBER). Users guide. Vol. 
D. B. Rat Ratzel, A.C.; Kempka, S.N.; McCulloch, 
W. H. Sandia "National Labs., Albuquerque, NM (USA)). 
Aug 1984. Contract AC04-76DP00789. 136p. (SAND—84- 
0160-Vol.1). NTIS, PC E06/MF AO1 - GPO. File Number 
T1I85002586. 

Includes 2 sheets of 48x reduction microfiche. 

The users guide for the Hydrogen Burn Surviva! algorithm, 
HYBER, is provided in this report. HYBER (Hydrogen Burn- 
Equipment Response) is comprised of two self-contained computer 
programs, DATGEN and SOLVER. These computer codes may 
be used to estimate the thermal response of safety-related equip- 
ment exposed to hydrogen combustion in nuclear reactor contain- 
ments. The state and composition of the combustion gases are ob- 
tained by modeling single or multiple deflagrations in mixtures of 
hydrogen, steam, carbon monoxide, and air. This users manual de- 
scribes the interactive generation of the input data files using 
DATGEN and discusses the execution of SOLVER. Special usage 
of the algorithm on IBM Personal Computer (PC) and IBM com- 
patible computer systems is also described. Illustrative examples, in- 
cluding the input data files, are provided to demonstrate some of 
the capabilities of the algorithm. 


(NUREG/CR—3779-Vol.2) Hydrogen Burn - 
Equipment Response algorithm (HYBER). Reference manual. 
Vol. 2. a S.N.; Ratzel, A.C. (Sandia National Labs., 


Albuquerque, NM (USA)). Aug 1984. Contract AC04- 
76DP00789. 88p. (SAND—83-2579-Vol.2). NTIS, PC A05/ 
MF AOl1 - GPO $4.50. File Number T185000872. 

The reference guide for HYBER (Hydrogen Burn-Equip- 
ment Response), the Hydrogen Burn Survival algorithm, is provid- 
ed in this report. HYBER is comprised of two self-contained com- 
puter programs, DATGEN and SOLVER, developed on VAX11/ 
780 and CRAY-1 computer systems for use on IBM Personal Com- 
puters. These computer codes model single or multiple hydrogen- 
carbon monoxide-air combustion processes in single-volume vessels, 
providing predictions for the environment gas state and composi- 
tion. HYBER was developed to model combustion processes in nu- 
clear reactor containments and to estimate the thermal response of 
safety-related equipment subject to the combustion and post-com- 
bustion environments. This references guide discusses the combus- 
tion, heat, and mass transfer models included in the algorithm com- 
puter codes. The assumptions used in the codes and the execution 
procedure (i.¢e., computational framework) in SOLVER are provid- 
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ed. HYBER simulations of two experiments are compared with the 
data for two different vessels (5.6 m® and 2084. m° total volume, 
respectively). These comparisons demonstrate the capabilities of 
modeling combustion processes with HYBER. 


2389 (NUREG/CR—3804-Vol.2) Physics of reactor 
safety. Quarterly report, April-June 1984, Volume 2. (Ar- 
onne National Lab., IL (USA). Aug 1984. Contract W-31- 
09-ENG-38. 34p. (ANL—84-35-Vol. 2). NTIS, PC A03/ 
MF AO1 - GPO. File Number T185001460. 

This quarterly progress report summarizes work done during 
the months of April to June 1984 in Argonne National Laboratory's 
Applied Physics and Components Technology Divisions for the Di- 
vision of Reactor Safety Research of the US Nuclear Regulatory 
Commission. The work in the Applied Physics Division includes 
reports on reactor safety modeling and assessment by members of 
the Reactor Safety Appraisals Section. Work on reactor core ther- 
mal-hydraulics is performed in ANL's Components Technology Di- 
vision, emphasizing 3-dimensional code development for LMFBR 
accidents under natural convection conditions. 


(NUREG/CR—3841) Steam Generator Group 
Project. Task 6. Channel head decontamiration. Allen, R.P.; 
Clark, R.L.; Reece, W.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Aug 1984. Contract AC06-76RL.01830. 
336p. (PNL—4712). NTIS, PC A15/MF AOl1 - GPO. File 
Number T185000433. 

The Steam Generator Group Project utilizes a retired-from- 
service pressurized-water-reactor steam generator as a test bed and 
source of specimens for research. An important preparatory step to 
primary side research activities was reduction of the radiation field 
in the steam generator channel head. This task report describes the 
channel head decontamination activities. Though not a program- 
matic research objective it was judged beneficial to explore the use 
of dilute reagent chemical decontamination techniques. These tech- 
niques presented potential for reduced personnel exposure and re- 
duced secondary radwaste generation, over currently used abrasive 
blasting techniques. Two techniques with extensive laboratory re- 
search and vendors prepared to offer commercial application were 
tested, one on either side of the channel head. As indicated in the 
report, both techniques accomplished similar decontamination ob- 
jectives. Neither technique damaged the generator channel head or 
tubing materials, as applied. This report provides details of the de- 
contamination operations. Application system and operating condi- 
tions are described. 


2391 (NUREG/CR—3920-R3) CORCON-MOD2: a 
computer program for analysis of molton-core concrete inter- 
actions. Cole, R.K. Jr.; Kelly, D.P.; Ellis, M.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Aug 1984. Contract 
AC04-76DP00789. 196p. (SAND—84-1246-R3). NTIS, PC 
A09/MF AO! - GPO. File Number T185002489. 

CORCON is a computer code for modelling the interactions 
between molten core materials and concrete, such as might occur 
following a core meltdown accident in a Light Water Reactor. It 
may also be applied to experiments which simulate such accident 
conditions. The code predicts the behavior of the system, including 
heat transfer, concrete ablation, cavity shape change, and gas gen- 
eration. The first version, CORCON-MOD1, was released in 1981. 
This report is a complete users’ manual and reference for the updat- 
ed version, CORCON-MOD2. The major changes are the inclusion 
of models for solidification of the melt and for its (non-explosive) 
interactions with coolant water. In addition, a number of improve- 
ments have been made in response to experience with CORCON- 
MOD1. The new code remains compatible with the old in the sense 
that MOD2 will accept any input data set which was accepted by 
MODI. 


(NUREG/CR—3938) Reactivity initiated accident 
a. series Test RIA 1-4 fuel behavior report. Cook, B.A.; 
Martinson, Z.R. (EG and G Idaho, Inc., Idaho Falls 
oo Sep 1984. Contract AC07-761D01570. 53p. EGG— 
233 NTIS, PC E04/MF AOl1 - GPO. File Number 
185001844. 
Includes 4 sheets of 24x reduction microfiche. 
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This report presents and discusses results from the final test 
in the Reactivity Initiated Accident (RIA) Test Series, Test RIA 1- 
4, conducted in the Power Burst Facility (PBF) at the Idaho Na- 
tional Engineering Laboratory. Nine preirradiated fuel rods in a 3 x 
3 bundle configuration were subjected to a power burst while at 
boiling water reactor hot-startup system conditions. The test result- 
ed in estimated axial peak, radial average fuel enthalpies of 234 cal/ 
g UOs on the center rod, 255 cal/g UO: on the side rods, and 277 
cal/g UO: on the corner rods. Test RIA 1-4 was conducted to in- 
vestigate fuel coolability and channel blockage within a bundle of 
preirradiated rods near the present enthalpy limit of 280 cal/g UO, 
established by the US Nuclear Regulatory Commission. The test 
design and conduct are described, and the bundle and individual 
rod thermal and mechanical responses are evaluated. Conclusions 
from this final test and the entire PBF RIA Test Series are present- 
ed. 


2393 (NUREG/CR—3998-Vol.1) _ Light-water-reactor 
safety materials engineering research programs. Volume 1. 
Quarterly progress report, January-March 1984, (Argonne 
National Lab., IL (USA)). Sep 1984. Contract W-31-109- 
ENG-38. 97p. (ANL—84-60-Vol.1). NTIS, PC A05/MF 
AOl - GPO. File Number TI85000706. 

The research and development areas covered are Environ- 
mentally Assisted Cracking in Light-Water Reactors, Long-Term 
Embrittlement of Cast Duplex Stainless Steels in Light-Water-Re- 
actor Systems, and Nondestructive Evaluation and Leak Detection. 


2394 (NUREG/CR—4001) CONTEMPT4/MODS: an 
improvement to CONTEMPT4/MOD4 multicompartment 
containment system analysis program for ice containment 

Lin, C.C. (Brookhaven National Lab., Upton, NY 
(USA)). Sep 1984. Contract AC02-76CH00016. 37p. (BNL- 
NUREG—51824). NTIS, PC A03/MF AOl - GPO $3.75; 
GPO Dep. File Number TI85001720. 

CONTEMPT4 is a digital computer program for multicom- 
partment containment system analysis. Previous version of the 
CONTEMPTS4 code, MOD4, consists of an implicit algorithm to 
computer junction flow when numerically induced flow oscillations 
are encountered. This document presents analytical model and 
UPDATE statements that are required to extend the capability of 
the MOD4 implicit routine for ice containment analysis. A sample 
problem is analyzed both with and without the use of the implicit 
routine to demonstrate the effectiveness and the need of an implicit 
algorithm for such problems. 


2395 (PNL—4954) Pipe-to-pipe impact program. Alz- 
heimer, J.M.; Bampton, M.C.C.; Friley, J.R.; Simonen, F.A. 
(Pacific Northwest Lab., Richland, WA (USA)). Jun 1984. 
Contract AC06-76RL01830. 78p. NTIS, PC A05/MF AO!; 
GPO Dep. File Number DE84013162. 

This report documents the tests and analyses performed as 
part of the Pipe-to-Pipe Impact (PTPI) Program at the Pacific 
Northwest Laboratory. This work was performed to assist the 
NRC in making licensing decisions regarding pipe-to-pipe impact 
events following postulated breaks in high energy fluid system 
piping. The report scope encompasses work conducted from the 
program’s start through the completion of the initial hot oil tests. 
The test equipment, procedures, and results are described, as are 
analytic studies of failure potential and data correlation. Because 
the PTPI Program is only partially completed, the total signifi- 
cance of the current test results cannot yet be accurately assessed. 
Therefore, although trends in the data are discussed, final conclu- 
sions and recommendations will be possible only after the comple- 
tion of the program, which is scheduled to end in FY 1984. 


2396 (SAND—84-1144C) Coolability of UO. with down- 
ward heat removal: the D10 experiment. Mitchell, G.W.; Ot- 
tinger, C.A.; Meister, H. (Sandia National Labs., Albuquer- 
ue, NM (USA)). 1984. Contract AC04-76DP00789. 11p. 
(CONF-841174—-2). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE84017007. 

From 5. information exchange meeting on debris coolability; 

Los Angeles, CA, USA (7 Nov 1984). 
¢ Debris Coolability Progrram at Sandia National Labora- 
tories (SNL) began in 1975 to investigate the coolability of particle 
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beds which may form following a severe accident involving core 
disassembly in a nuclear reactor. The Debris Bed Experiment 
which comprise the program are conducted in the SNL Annular 
Core Research Reactor (ACCR) by fission heating fully enriched 
urania which is submerged in a sodium pool. The experiment pro- 
vide data which form the basis for the development of detailed phe- 
noinenological models. D10 is the first in the series to study the ef- 
fects of bottom cooling which might be provided by structural ma- 
terials onto which the reactor debris might settle in an accident 
condition. Additionally, it was designed to achieve temperatures in 
the debris approaching the melting point of UO: to investigate any 
change in coolability which might occur at those temperatures. 
These objectives were successfully met during the experiment, 
which was operated for a period of over 53 hours. Downward 
cooling was investigated under subcooled, packed bed and chan- 
neled bed conditions. Packed bed and channeled bed dryout powers 
were determined under several downward cooling conditions. Ex- 
tended dryouts were established with maximum temperatures in the 
bed of 2500°C. 


2397 (SAND—84-1732) Analysis of the natural initi- 
ation of vapor explosions. Drew, D.A. (Sandia National 
Labs., Albuquerque, NM (USA)). Oct 1984. Contract 
AC04-76DP00789. 20p. NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE85000188. 

Vapor explosions sometimes occur when molten metal falls 
in a volatile cool liquid. This phenomenon is complex and difficult 
to observe accurately because of the rapid and violent motions. Its 
importance is derived from an assumed sequence in nuclear reac- 
tors. This report gives a model for the initiation phase, which 
occurs after the liquid metal has broken up into droplets, but before 
the actual explosion. During this time, the liquid metal droplets 
heat the coolant liquid by radiation across a vapor layer. The drop- 
lets cool and the vapor layer decreases in thickness until either 
direct contact is made or until the dynamics of the vapor film result 
in instabilities which in turn lead to almost instantaneous boiling. 


2398 (SAND—84-1797C) Integrated aerosol and thermo- 
hydraulic analysis using the CONTAIN code. Murata, K.K.; 
Tills, J.L.; Williams, D.C. (Sandia National Labs., Albu- 
querque, NM (USA); Tills (Jack) and Associates, Inc., Al- 
buquerque, NM (USA)). 1984. Contract AC04-76DP00789. 
21p. (CONF-8409112—5). NTIS, PC A02. File Number 
TI84017089. & 

From CSNI ialist meeting on aerosols in reactor safety; 
Karlsruhe, F.R. Germany (4 Sep 1984). 

CONTAIN is a code designed for integrated analysis of the 
containment response during severe reactor accident sequences. 
Features of the code with respect to aerosol and fission product be- 
havior are briefly reviewed. Calculations using the code have been 
reviewed with respect to the need for integrated analysis in the 
areas of transport of fission product decay heat, fission product 
decay chains, and condensation on aerosols. Illustrative examples 
are presented for fission product decay heat and fission product 
decay chains. Results from a multi-cell calculation are presented 
which show substantial local variations in the aerosol concentra- 
tion. This local variation may be highly significant in the assess- 
ment of integrated analysis effects. It is also shown that multi-cell 
analysis is very important for source term calculation. 


2399 (SAND—84-1868C) Applications of the CON- 
TAIN 1.0 computer code to the analysis of containment load- 
ing under severe accident conditions. Bergeron, K.D.; Wil- 
liams, D.C.; Rexroth, P.E. (Sandia National Labs., Albu- 
querque, NM (USA)). 1984. Contract AC04-76DP00789. 
23p. (CONF-8410142—14). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85002430. 

From 12. water reactor safety research information meeting: 
Gaithersburg, MD, USA (23 Oct 1984). 

Recently, the computer code CONTAIN 1.0 was released; it 
is intended to be the US NRC’s principal best estimate calculational 
tool for severe accident containment analysis. It models all three 
phenomenological areas of interest in such analyses: thermal-hy- 
draulics, aerosol behavior, and fission product decay, heating and 
transport. As the code has matured, and as validation and testing 
have generated confidence in its predictions, it has been found to be 
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useful in a number of NRC studies over the past year. This paper 
discusses some of the more interesting results which have been ob- 
tained when CONTAIN 1.0 has been applied to practical accident 
sequence calculations. Several elements of NRC's source term work 
have made use of CONTAIN. For example, a large number of 
parametric calculations were run for the Containment Loads Work- 
ing Group. Phenomena studied included the effect of heat sinks on 
steam spikes, and the effect of direct heating of the containment at- 
mosphere by finely dispersed hot debris. More recently, a number 
of parameter studies have been run for NRC's source term study 
relating to the effects of pressure- or temperature-dependent con- 
tainment leakage, and of containment isolation failure. These two 
sets of calculations are the focus of this paper. Other recent applica- 
tions of CONTAIN are also cited but not reviewed in detail. 


2400 (SAND—84-1916C) Thermal-hydraulic uncertain- 
ties severe accident progression. Haskin, F.E.; Behr, 
V.L. (Sandia National Labs., Albuquerque, NM (USA)). 
1984. Contract AC04-76DP00789. 14p. (CONF-841195—1). 
NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE84017381. 

From 6. international post accident heat removal conference; 
Los Angeles, CA, USA (7 Nov 1984). 

To provide the proper technical bases for decisions regard- 
ing severe accidents, the US Nuclear Regulatory Commission 
(NRC) is sponsoring the following activities: (a) a variety of severe 
accident research programs, combined under the Severe Accident 
Research Plan; (b) nationwide task forces on containment loading, 
containment response, and fission product source terms; (c) a 
review by the American Physical Society of state-of-the-art meth- 
ods for calculating radiological source terms; and (d) technical ex- 
change meetings with the Industry Degraded Core (IDCOR) pro- 
gram. One of the means for integrating this developing array of 
technical information is the Severe Accident Risk Reduction Pro- 
gram (SARRP). One of the current SARRP objectives is to utilize 
insights gained from the activities listed above to characterize the 
relative likelihoods of competing containment failure modes for 
core-melt accidents. 


Hydrogen flame acceleration 


2401 (SAND—84-2078C) 
and transition to detonation. Sherman, M.P. (Sandia National 


Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 20p. (CONF-8410142—17). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85000611. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This paper describes the results obtained from two large ex- 
perimental facilities built at Sandia National Laboratories in Albu- 
querque, NM. FLAME (Flame Acceleration Measurements and 
Experiments) is a large horizontal rectangular channel designed to 
study flame acceleration, transition to detonation, simulation of 
combustion in containment geometries, component heating, and 
other problems in hydrogen combustion relevant to reactor safety. 
The Heated Detonation Tube has been designed to study detona- 
tions in hydrogen-air-steam mixtures. Both facilities have been in 
operation for just over a year. 12 figures. 


2402 (SAND—84-2172C) MARCON - development and 
applications to containment loading calculations. Shaffer, 
C.J.; Gasser, R.D.; Haskin, F.E.; Behr, V.L. (Risk Manage- 
ment Associates, Albuquerque, NM (USA); Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 23p. (CONF-8410142—13). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002442. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

MARCON was developed to permit investigation of the 
impact of state-of-the-art core-concrete modeling on containment 
loading predictions. The subroutine INTER of MARCH 2 (Version 
111) was replaced with the most recent version of CORCON 
(CORCON-MOD2). An interfacing subroutine was developed 
which passes the necessary parameters between CORCON and the 
MARCH subroutine (MACE) which calculates the containment 
pressure temperature response. Representative comparisons are in- 
cluded for both PWR and BWR containment loading calculations. 
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2403 (TVA/PUB—84/74-Rev.) RAC operator's guide 
(Version 3.4), Woodard, D.N. (Tennessee Valley Authority, 
Chattanooga (USA). Div. of Nuclear Power). 1 May 1984. 
12p. NTIS, PC A02. File Number T185900072. 

This guide gives instructions in the use of the Radiation Ac- 
cident Dose Assessment Computer Program (RAC). (ACR) 


2404 Digital computer operation of a nuclear reactor. 
Colley, R.W. (to Dept. of Energy). US Patent 4,459,259. 10 
Jul 1984. Filed date 29 Jun 1982. vp. 

PAT-APPL-393286. 

A method is described for the safe operation of a complex 
system such as a nuclear reactor using a digital computer. The 
computer is supplied with a data base containing a list of the safe 
state of the reactor and a list of operating instructions for achieving 
a safe state when the actual state of the reactor does not corre- 
spond to a listed safe state, the computer selects operating instruc- 
tions to return the reactor to a safe state. 


2405 Bolt failure detection. Sutton, H.G. Jr. (to Dept. 
of Energy). US Patent 4,447,388. 8 May 1984. Filed date 30 
Nov 1981. vp. 

PAT-APPL-325880. 

Each bolts of a liquid metal fast breeder reactor is provided 
with an internal chamber filled with a specific, unique radioactive 
tag gas. Detection of the tag gas is indicative of a crack in an iden- 
tifiable bolt. 


2406 Nuclear component wear measurements. Dufrane, 
K.F.; Naughton, M.D. (Battelle Columbus Laboratories, 
ima OH). Nuclear Technology; 62: No. 1, 102-109(Oct 
Cobalt-60 has been identified as the principal isotope respon- 
sible for the buildup of radiation in light water reactors. The Co 
is produced from stable cobalt being released to the coolant and be- 
coming activated to Co during residence in the core. The release 
occurs because of the corrosion and wear of cobalt-containing 
alloys exposed to the coolant. This study was directed toward 
measuring the cobalt released by wear of cobalt-based alloys. Plas- 
tic replicas were made of worn components during maintenance 
outages. Subsequent profilometer measurements were made on the 
replicas using nearby unworn areas as reference surfaces to enable a 
calculation of the cobalt released by wear. The calculated release 
rates on a variety of seven components were estimated from 0.04 
g/yr for a main coolant pump on a pressurized water reactor to 30 
g/yr for a feedwater regulator valve on a boiling water reactor. 


2407 (CE-Trans—7961) Behaviour of fuel under acci- 
dent conditions: the Phebus Programme. Duco, J.; Del 
Negro, R.; Pelce, J.; Reocreux, M.; Chagrot, M.; Janvier, 
J.C. Translated from Revue Generale Nucleaire ; No. 4, 338- 
348(Jul-Aug 1982). 39p. NTIS (US Sales Only), PC A03/ 
MF AOl1. File Number DE84901804. DE84901804 

The Phebus plant is intended for studying the PWR fuel 
under simulated conditions of cooling in an accident situation. After 
describing the plant, the authors describe the test programmes 
being carried out on it. 


2408 (CE-Trans—7993) Esmeralda and sodium fires. 
Sophy, Y.; Malet, J.C. Translated from Revue Generale Nu- 
cleaire ; No. 4, 371-376(Jul-Aug 1982). 18p. NTIS (US Sales 
Only), PC A02/MF AOl. File Number DE84901806. 
DE84901806 

After describing the various properties of sodium - used as a 
coolant in fast neutron reactors - the authors give an account of the 
research carried out in France into the ignition and combustion of 
this metal and ways of overcoming them. They describe the Esmer- 
alda plant, installed at Cadarache, which will make it possible to 
execute large-scale experiments on extinguishing sodium fires and 
to carry out research and development studies in connection with 
fast neutron reactors. 
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2409 (WH-Trans—523) Recent analyses of fission-prod- 
uct behavior after a loss of coolant accident. e, F.; Frie- 
drichs, H.; Ullrich, W.; Hosemann, J.P. ( haft fuer 
Reaktorsicherheit m.b.H. (GRS), Garching (Germany, 
F.R.); Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.)). 1982. Translation source information not avail- 
able . (CONF-8110178—3-Trans.). ay > NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85900003. 

From 5. GRS-expert’s conference on advances in safety 
evaluation of nuclear power plants; Munich, F.R. Germany (22 Oct 
1981). 

: The release of fission products from defective fuel pins in a 
loss of coolant accident is discussed. A distinction is made between 
the short-term burst release and the longer-term leaching-out of fis- 
sion products after reflooding of the core. A model is presented 
which takes into account both these methods of release and quanti- 
fies the fission product concentration in the sump water and in the 
safety containment atmosphere. The current state of knowledge for 
the various parameters of the model is discussed for iodine, which 
is of the most radiological significance. Parameter values are pro- 
posed which could be used in conservative considerations in the li- 
censing procedure. 


25 ENERGY STORAGE 


REFER ALSO TO CITATION(S) 2500003104 
2501 Magnetic 


2410 (LA-UR—84-2608) Operation of the 30 MJ super- 
conducting magnetic energy storage system in the Bonneville 
Power Administration Electrical Grid. Rogers, J.D.; Boenig, 
H.J.; Schermer, R.I.; Hauer, J.F. (Los Alamos National 
Lab., NM (USA)). 1984. Contract W-7405-ENG-36. Sp. 
(CONF-840937—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84016824. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The 30 MJ superconducting magnetic energy storage 
(SMES) system was installed in the Bonneville Power Administra- 
tion (BPA) Tacoma Substation in 1982 to 1983. Operation of the 
unit since that time has been for over 1200 hours. Specific tests to 
explore the SMES system’s thermal and electrical characteristics 
and the control functions were conducted. The coil heat load with 
current modulation was determined. A converter with two 6-pulse 
bridges interfaces the superconducting coil to the power bus. Equal 
bridge voltage amplitude and constant reactive power modes of op- 
eration of the system were run with computer control of the SCR 
bridge firing angles. Coil energy dump tests were performed. Elec- 
trical grid system response to SMES modulation was observed, and 
full power SMES modulation was undertaken. 


2502 Compressed Gas 


2411 Compressed air energy storage technology status. 
Kannberg, L.D.; Loscutoff, W.V. (Pacific Northwest Lab., 
Richland, WA). American Society of Mechanical Engineers, 
[Paper]; No. 81-WA-/AES-2, 1-11(1981). (CONF-811101—). 
Contract AC06-76RL01830. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Washington, DC, USA (15 Nov 1981). 

Recent research and development, engineering, and cost 
studies have shown compressed air energy storage (CAES) to be a 
cost effective method of central energy storage. CAES is commer- 
cially available and is competitive with other energy storage op- 
tions. There are no significant uncertainties as to the stability of 
hard rock, salt or porous rock reservoirs. Studies by electric utili- 
ties have demonstrated the technical feasibility of conventional 
CAES and the potential for cost and petroleum fuel savings. Ad- 
vanced CAES concepts, which reduce the use of fuel through ther- 
mal storage, are also technically feasible and economically promis- 
ing. Research and development is underway to bring these concepts 
to the point where industry can confidently commit to further de- 
velopment. Soyland Power Cooperative, Inc. in Illinois has re- 


ceived an exemption from Fuel Use Act restrictions and is planning 
the first CAES facility in the US. 


2506 Thermal 


REFER ALSO TO CITATION(S) 2506002175, 2446 


2412 (BFR-R—124-1983) Experience 

a stone heat store. Daf; N.; Werner, G. (Statens Raad 
foer Byggnadsforskning, Stockholm (Sweden)). 1983. 62p. 
(In Swedish). NTIS (US Sales Only), PC A04/MF AOI. 
File Number DE84752071. 

Why the use of stone as a heat storage medium has been 
considered at all is due to the materials generally ready availability 
and good chemical stability. The price of a stone heat store can be 
kept relatively low. However, the number of problems and unde- 
sired side-effects increases considerably when the store is required 
to fulfill other purposes, e.g. to act as a foundation as well as a heat 
store. Many of the problems now recognized in this context are de- 
scribed in the report: they include air leakage, horizontal stratifica- 
tion, heat losses, drying-out problems and smell. Data from stone 
heat stores is sparse, due largely to the fact that complications in 
such systems have arisen and to the fact that any measurements 
should be continued over a period of several years if they are to be 
regarded as reliable. The buildings investigated in this report incor- 
porate heat stores manufactured by HL Vaermegrund AB. A 
number of heat stores of other designs exist in Sweden, and could 
have more convenient shapes and enclosures. However, their prop- 
erties and behaviour are largely similar to those of the HL Vaerme- 
grund stores. Experience from experimental buildings in the USA 
incorporating stone heat stores indicates that similar problem areas 
have been encountered there. For this reason, the report has been 
restricted to two projects, for which relatively comprehensive doc- 
umentation and instrumentation results are available. This has been 
complemented by a study of the literature of air flow through 
granular material, in order to attempt to illustrate to as great a 
degree as possible the causes of a number of the problems encoun- 
tered when using stone heat stores. 


of heat storage in 


2413 (BFR-R—131-1983) Storage of lake heat in the 
Pershytte mine in Nora, Sweden. A feasibility study. Carlq- 
vist, L.; Johansson, B.; Windelhed, K. (Statens Raad foer 
Byggnadsforskning, Stockholm (Sweden)). 1983. 44p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE84752070. 

The objective of this project has been to investigate the 
technical and economic feasibility of large-scale seasonal storage, in 
the water-filled Pershytte mine in Nora, of heat abstracted from a 
lake. The various system designs put forward can be seen as means 
of extending the season for utilizing heat from the lake, while re- 
taining a high coefficient of performance from heat pumps. The 
volume of the proposed heat store in the mine is about 700000 m* 
It would be changed during the summer with lake water that had 
been heated by the sun. At the same time, lake water would also be 
used as a heat source for heat pumps supplying heat to the Nora 
district heating system. When the lake temperature drops below 
about +6 degrees C, the warmer water from the mine would be 
used as the heat source for the heat pumps. Calculations indicate 
that, depending on the design alternative selected, about 11-17 
GWh of energy could be conserved for an investment cost of about 
SEK 8 million. All alternatives are profitable when compared with 
oil firing. 


2509 Batteries 


2414 (AD-A—142976/0) Lithium cell reactions. Interim 
report. Clark, W.; Dampier, F.; Lombardi, A.; Cole, T. 
(GTE Labs., Inc., Waltham, MA (USA)). Dec 1983. 89p. 
NTIS, PC A05/MF AO1. 

The objectives of this program were: (1) investigate reac- 
tions occurring in the Li/SOCk cell for a range of specified test 
conditions and (2) perform detailed analyses for impurities present 
in cell components, assess the impact of each impurity on cell per- 
formance and safety and recommend concentration limits for detri- 
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mental impurities. The products of the reduction of SOCk were in- 
vestigated using linear sweep voltammetry (LSV) and constant cur- 
rent coulometry in dimethylformamide (DMF) supporting electro- 
lyte. Voltammetric analysis after 50 to 100% of the SOCl. had been 
reduced on platinum or glassy carbon cathodes showed no signs of 
significant quantities of unstable intermediates with lifetimes from 
0.1 to 48 hours. Quantitative infrared spectroscopy demonstrated 
that substantial amounts of SO: are absorbed on Shawinigan carbon 
from 1.8M LiALCL/SOCk-SO: solutions. Chemical analyses of the 
reagents and cell components used in Li/SOCk cell construction 
were carried out as well as cell discharge tests to determine the 
impact of key impurities on cell performance. 


2415 (AD-A—143143/6) Automatic digital battery cell 
capacitance measurements. Technical report. Zimmerman, 
A.H.; Effa, P.K. (Aerospace Corp., El Segundo, CA (USA). 

and Physics Lab.). 15 Jun 1984. 19p. (TR— 
0084(4945-01)-2). NTIS, PC A02/MF AO1. 

An instrument of general applicability constructed to auto- 
matically measure the capacitance (or impedance) of battery cells is 
described. Full, automatic, electrical characterization of a battery 
cell by a single device is made possible with the instrument's added 
ability to be programmed to charge and discharge the cells. The ca- 

can be monitored with a precision of 0.05% and an accu- 
racy of 1%. Data are presented for the capacitance of the nickel 
electrode at low states of charge as an example of application of the 
instrument. 


2416 (DOE/NASA/12726—24) NASA Redox Storage 
System t Project. Final report. Hagedorn, N.H. 
(National Aeronautics and 7 Admalinition. Cleveland, 
OH (USA). Lewis Research Center). Oct 1984. Contract 
AI04-80AL12726. 46p. (NASA-TM—83677). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85000993. 

The Redox Storage System Technology Project was jointly 
supported by the US Department of Energy and NASA. The ob- 
jectives of the project were to develop the Redox flow battery con- 
cept and to prove its technical and economic viability. The iron 
and chromium redox couples were selected as the reactants. Mem- 
branes and electrodes were developed for the original mode of op- 
erating at 25°C with the reactants separated by an ion-exchange 
membrane. Analytical capabilities and system-level operating con- 
cepts were developed and verified in a 1-kW, 13-kWh pre-proto- 
type system. A subsequent change was made in operating mode, 
going to 65°C and using mixed reactants. New membranes and a 
new electrode catalyst were developed, resulting in single cell oper- 
ation as high as 80 mA/cm? with energy efficiencies greater than 
80%. Studies indicate a likely system cost of about $75/kWh. 
Standard Oil of Ohio (Sohio) has undertaken further development 
of the Redox system. An exclusive patent license was obtained 
from NASA by Sohio. Transfer of Redox technology to Sohio is 
supported by the NASA Technology Utilization Office. This report 
covers the full duration of the project. 


2417 (EPRI-EM—3658-CCM) Weibull Failure Distribu- 
tion Analysis and Plotting System. Computer code manual. 
Fatula, J.F. (Fatula (Jon F.), Mountain View, CA (USA)). 
Oct 1984. 19p. Research Reports Center, P.O. Box 50490, 
Palo Alto, CA 94303 $8.50. File Number T185920070. 

This report describes the Weibull Failure Distribution Anal- 
ysis and Plotting System, an interactive computer program for the 
estimation and plotting of Weibull time-to-failure models for sample 
data. The report discusses use of the system, estimation methodolo- 
gy, and implementation details. Described are the principal ele- 
ments of the source code. The program is available under license 
from the ERPRI Electric Power Software Center. 


2418 (LBL—18287) Supported liquid — battery 
separators. Final report. Pemsler, J.P.; Dem M.D. 
(Castle Technology Corp., Woburn, MA (USA)). Jal 1984. 
Contract AC03-76SF00098. 45p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE85001031. 

This study was performed to explore the feasibility of using 
a supported liquid membrane (SLM) as a separator in the nickel- 
zinc battery. In particular, SLM separators should prevent zinc 
dendrite growth from shorting out the cell and might also alleviate 
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capacity loss due to zinc electrode shape changes. A number of ion 
exchange/solvent modifier systems for incorporation into SLMs 
were developed under a previous LBL contract. SLMs prepared 
with these reagents exhibited resistances in the range of 0.4 to 10 
ohm cm? selectively transported hydroxyl ions over zincate ions by 
a factor of 10° to 10’, and possessed eletrochemical and chemical 
stability in alkaline electrolytes. In order to evaluate these SLM 
separators under conditions closely resembling a commercial Ni-Zn 
cell, an accelerated cycle life test was devised using commercial 
electrodes. 


2419 (LBL—18288) Polymeric electrolytes for ambient 
temperature lithium batteries. Final report. Farrington, G.C. 
(Pennsylvania Univ., Philadelphia (USA)). Aug 1984. Con- 
tract AC03-76SF00098. 30p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85001032. 

Polyacetylene can be electrochemically oxidized in a cell of 
the type, Li/LiX in propylene carbonate/(CH)/sub x/, with nearly 
100% coulombic efficiency for doping levels (y in [CH(ClO,)/sub 
y/]/sub x/), of less than 0.10. At higher values, the electrochemical 
potential of the oxidized film is above 3.9 V vs. Li/Li*, and the 
electrolyte is unstable. Reduced polyacetylene (Li/sub y/CH)/sub 
x/ can serve as an anode in a non-aqueous electrolyte battery in the 
traditional role of lithium. However, stable voltages and high cou- 
lombic efficiency for the reduction/oxidation process in an electro- 
lyte of LiClO, in tetrahydrofuran are only observed at reduction 
levels of y<about 0.10. In addition, the potential of a polyacetylene 
anode doped with Li* is 0.5 to 1.5 V positive to that of Li in the 
same solution. At present, polyacetylene electrodes are rather un- 
stable, sensitive to impurities, and characterized by low volumetric 
energy density, and low-moderate gravimetric energy density. They 
do not appear to offer major advantages for use in high energy 
density, rechargeable, non-aqueous electrochemical cells. 


2420 Pre-plated reactive diffusion-bonded battery elec- 
trode plaques. Maskalick, N.J. (to Dept. of Energy). US 
Patent 4,447,509. 8 May 1984. Filed date 29 Mar 1982. vp. 
PAT-APPL-362003. 
A high strength, metallic fiber battery plaque is made using 
reactive diffusion bonding techniques, where a substantial amount 
of the fibers are bonded together by an iron-nickel alloy. 


2421 Electrochemical cell. Kaun, T.D. (to Dept. of 
Energy). US Patent 4,446,212. 1 May 1984. Filed date 8 
Nov 1982. vp. 

PAT-APPL-440203. 

An improved secondary electrochemical cell is disclosed 
having a negative electrode of lithium aluminum, a positive elec- 
trode of iron sulfide, a molten electrolyte of lithium chloride and 
potassium chloride, and the combination that the fully charged the- 
oretical capacity of the negative electrode is in the range of 0.5-1.0 
that of the positive electrode. The cell thus is negative electrode 
limiting during discharge cycling. Preferably, the negative elec- 
trode contains therein, in the approximate range of 1-10 volume % 
of the electrode, an additive from the materials of graphitized 
carbon, aluminum-iron alloy, and/or magnesium oxide. 


2422 Positive electrode current collector for liquid metal 
cells. Shimotake, H.; Bartholme, L.G. (to Dept. of Energy). 
US Patent 4,440,837. 3 Apr 1984. Filed date 27 Sep 1982. 


PAT-APPL-424112. 

A current collector for the positive electrode of an electro- 
chemical cell with a positive electrode including a sulfide. The cell 
also has a negative electrode and a molten salt elecurolyte including 
halides of a metal selected from the alkali metals and the alkaline 
earth metals in contact with both the positive and negative elec- 
trodes. The current collector has a base metal of copper, silver, 
gold, aluminum or alloys thereof with a coating thereon of iron, 
nickel, chromium or alloys thereof. The current collector when 
subjected to cell voltage forms a sulfur-containing compound on 
the surface thereby substantially protecting the current collector 
from further attack by sulfur ions during cell operation. Both elec- 
troless and electrolytic processes may be used to deposit coatings. 
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2423 Polarization behavior of the nickel electrode in 
molten sulfides. Liu, C.T.; Devereux, O.F. (Connecticut 
Univ., Storrs). Journal of the Electrochemical Society; 131: 
247-251(Feb 1984). Contract AC02-76ER02960. 

Polarization behavior of the Ni-200 electrode in 75 pct 
Na2S-25 pct Fes at 1000 C under H2-0.32 pct H2S at 1 atm is linear 
over an overpotential range of -600 to 600 mV and is consistent 
with resistance polarization in the electrolyte. Similar polarization 
behavior of the 304 stainless steel eletrode and of the Ni-200 elec- 
trode in 85 pct Na2S-15 pct NiS suggests that the charge transfer 
mechanism is a sulfide/polysulfide exchange reaction. Nonelectro- 
dic dissolution of nickel in the 75 pct Na2S-25 pct FeS melt occurs 
at 1.6 x 10 to the -6th g/sq cm s, apparently due to oxidation by 
H2S. Anomalously high dissolution rates are attributed to trace po- 
lysulfide. 25 references. 
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2424 (DOE/RA/50626—T1) Important for the Future. 
Volume VI, Nos. 2-3. Special issue on the conference on small 
energy resources. Barnea, J.; Bloome, M.; Croke, M. (eds.). 
(United Nations, New York (USA). Inst. for Training and 
Research). 1981. Contract FG01-81RA50626. 30p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85001846. 

Small energy sources may provide a powerful tool for build- 
ing energy self-reliance and advancing economic development in 
many countries of the Third World as well as in industrialized 
countries. This was the dominant theme of the UNITAR Confer- 
ence on Small Energy Resources, held in Los Angeles, California, 
9-18 September 1981. Over 300 delegates from some sixty countries 
attended ten tightly scheduled days of presentations, discussions 
and impromptu gatherings. Dr. Joseph Barnea, Scientific Secretary 
to the Conference and Senior Fellow of UNITAR, coordinated the 
far reaching programme which provided a fresh assessment of the 
world potential for rural energy development and pooled technical 
exchange. Oil, gas, shale, tar sand, coal, hydropower, geothermal, 
wind, biomass, and solar were addressed in this meeting. 


2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 2901001817, 1860, 2475 


2425 (DOE/EIA—0450/1-Vol.1) Model documentation 
of the gas analysis modeling system. Volume 1. Model over- 
view. (USDOE Energy Information Administration, Wash- 
ington, DC. Office of Oil and Gas). Aug 1984. 52p. NTIS, 
PC A04/MF AOl; 1 - GPO; GPO Dep. File Number 
DE85002353. 

This is Volume 1 of three volumes of documentation for the 
Gas Analysis Modeling System (GAMS) developed by the Analysis 
and Forecasting Branch, Reserves and Natural Gas Division, Office 
of Oil and Gas, Energy Information Administration (EIA), US De- 
partment of Energy. This document is a non-mathematical descrip- 
tion of the GAMS system, and is written for an audience with a 
technical understanding of applied statistical/applied mathematics 
modeling. 


2426 (EUR—8958-EN) Final energy consumption in the 
European Communities 1980-1990. Mischke, H.; Mischke, 
M.; Delcroix, A.; Agnew, M. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1984. 77p. Commission of 
the European Communities, Luxembourg. 

Final energy consumption in the European Communities be- 
tween 1980 and 1990 was the subject of the research work conduct- 
ed for the EC contract No. EM2-059-D(B) with the title: Techni- 
cal Coordination of the New Reference Case Established with the 
Medium-Term EC Energy Models”. The tasks within this contract 
had been defined as coordination of the - Implementation of the 
"high case” version of the EC Energy Models (medium-term), up- 
dating of the EC Energy Models (medium-term), - establishment of 
the new Reference Case. The main purpose of this scientific exer- 
cise is to make a forecast on the basis of a consistent set for world 
trade and other exogenous variables and to analyse the reaction of 
final energy consumption by sector and product on a given set of 
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energy prices. Therefore, this report will only shortly deal with the 
macroeconomic and input-output variables, but will give more 
space to the tion of final energy consumption by sector and 
product on a energy price scenario. 


2427 (KTM/E-B—27) Interaction of economy and 
energy. Maeenpaeae, I.; Viitanen, M.; Alikoski, R. (Ministry 
of Trade and Industry, Helsinki (Finland). Energy Dept.). 
1983. 53p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE84752082. 

The main purpose of the study is to analyse using a simula- 
tion model the effects of changes in the energy economy to the 
whole economy of Finland. The methodological base of the study 
has been to develope an energy submodel to the Finnish long range 
Model System - FMS - made at the Department of Economics, 
University of Oulu. In the energy submodel the use and refining of 
energy is measured in joules. The use of energy is examined at the 
level of 31 industries and 9 kinds of energy. In the energy refining 
side the electricity and long distance heating system is modeled so 
that it is possible to analyse the effects of electricity and heat pro- 
duction from alternative combinations of primary energy. The 
study concentrates on three following questions: the effects of 
changes in the industrial energy input coefficients, the effects of 
changes in the real prices of imported energy and these effects, 
when the bilateral character of the trade between Finland and 
Soviet Union is taken into consideration. Main conclusions are fol- 
lowing. The consequence of the notable changes in the energy use - 
industrial energy coefficients - from 1978 to 1980 has been - other 
things being equal - to increase the yearly growth of the GDP at a 
half per cent point. The effect of the second energy crisis - the 
rapid rise in raw oil prices 1979-1981 - has been the decrease the 
yearly growth of the GDP at 0.6 per cent point. However, the bi- 
lateral character of the trade with Soviet Union has leveled off this 
effect to only 0.2 per cent point. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 2902001734, 1838, 1871, 1894, 1895, 1896, 
1897, 1898, 1899, 1930, 1995, 1996, 1997, 2449, 2467, 2469, 2472, 2512 


2428 (BDX—613-3108) Contingency analysis for con- 
struction estimate. Mueller, S.E. (Bendix Corp., Kansas 
City, MO (USA)). Aug 1984. Contract AC04-76DP00613. 
13p. (CONF-8409126—1; CONF-841186—1). NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE84016252. 

From American Association of Cost Kansas City 
Section meeting; Kansas City, NE, USA Eeanne 1984). 

Cost Guide, Vol. 6, Cost Estima saete and Tech- 
niques, is implemented by DOE 5700.2B Saal AL 5700.2B (Draft), 
which define minimum requirements for cost estimating of con- 
struction projects submitted for DOE approval. One of the require- 
ments states, Each project shall have a contingency analysis per- 
formed. Cost Engineering has developed the methods of this proce- 
dure to comply with these Orders. 


2429 (BNL—31278) Modeling tax credit incentives for 
business investment in selected energy conservation and pro- 
duction technologies. Anandalingam, G.; Brown, S.P.A.; 
Bianco, W.T. (Brookhaven National Lab., Upton, NY 
(USA)). Mar 1982. Contract AC02-76CHO00016. 255p. 
NTIS, PC A12/MF AOl; 1; GPO Dep. File Number 
DE85003168. 

Some provisions of the 1978 Energy Tax Act and the 1980 
Windfall Profits Tax Act offer temporary tax credits to businesses 
making qualified investments in energy capital. These tax credits 
are intended to provide incentives for energy conservation, new 
energy source development, and the substitution of other fuels for 
oil and gas. Qualifying investments include: specially defined 
energy property (principally waste heat recovery equipment), alter- 
native energy property (principally non-oil or gas combustors), co- 
generation equipment, inter-city buses, small hydroelectric facilities, 
solar and wind energy property, ocean thermal energy conversion 
equipment, equipment for producing natural gas from geopressur- 
ized brine, equipment for producing shale oil and solid waste 
energy recovery equipment. Included in this report are details of 
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the various methodologies used for analysis and the estimated con- 
sequences of the tax credits. For each tax credit under examination 
that is applied to a well-established technology, the impact of the 
credit on the time paths of investment and energy saved, the net 
economic cost of the credit, the direct revenue cost of the credit to 
the Federal Treasury, and the external benefits per barrel of oil (or 
the energy equivalent of a barrel of oil) required to offset the net 
economic cost of the credit are estimated. 


2430 (CONF-8408112—1) Achieving aggressive mitiga- 
pig hag cota rome ge cea emma 

al Development Information and Siting Act. Williams, G. 
(Argonne National Lab., IL (USA)). 1984. Contract W-31- 
109-ENG-38. 6p. NTIS, "PC A02/MF A01; GPO Dep. File 
Number DE85000067. 

From Rural Sociological Society meeting on issues in social 
impact analysis: natural resource agencies; College Station, TX, 
USA (22 Aug 1984). 

This paper addresses mitigation in a state which has an ag- 
gressive industrial siting act controlling the development of large, 
primarily energy-related industries in the state. The state of Wyo- 
ming had the dubious distinction of hosting two of the most notori- 
ous modern day boom towns, Gillette and Rock Springs. These 
towns represented a host of problems that could be expected with 
energy development in other towns. It was in the context of rapid 
energy development with two prime examples of the negative im- 
pacts of rapid development on communities that Wyoming passed 
the Industrial Development Information and Siting Act of 1975. 
This act has become the backbone of Wyoming's aggressive ap- 
proach to socioeconomic mitigation. 6 references. (ACR) 


2431 (KTM/E-D—18) Long term alternatives for energy 
future in Finland: two scenarios. try of Trade and In- 
dustry, Helsinki (Finland). Energy Dent). 1983. 62p. (In 
Finnish). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE84752081. 

Two long term energy scenarios has been constructed and 
analysed: The basic scenario assumes the continuation of the 
present trends of Finnish energy production and consumption. The 
alternative scenario aims at maximal energy savings both at the 
level of final energy users and in the energy system as a whole. In 
the alternative scenario, also maximal use of domestic renewable 
energy sources is aimed at. Both scenarios refer to the years 2020- 
2030 when the volume of economic activities on the average, i.e. 
the GDP, has been supposed to be doubled. The international 
energy future has not been analysed in this project; neither has the 
economic costs of the scenarios been estimated. The consumption 
of final energy in Finland, in the base year 1978, was 710 PJ and 
the total supply of primary energy was 884 PJ. In the doubled 
Finnish economy, in the years 2020-2030: the consumption of final 
energy is 928 PJ and 543 PJ and the total supply of primary energy 
is 1270 PJ and 573 PJ, in the basic scenario and in the alternative 
scenario, respectively. Both scenarios are judged to be technically 
feasible during the time interval considerad. Also the techniques, 
needed in the alternative scenario, mainly exist today. The domestic 
renewable energy sources meet the requirements of the alternative 
scenario. The economic, environmental and social effects of the 
scenarios are hard to compare in detail for so long a time interval: 
nevertheless in the report some general conclusions and qualitative 
comparisons has been made. 


2432 (SOL—84-8) Economic growth and dynamic equi- 
librium. Dantzig, G.B. (Stanford Univ, CA (USA). Systems 
Optimization Lab.). Oct 1984. Contract AT03-76ER72018. 
3lp. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
D 5002811. 

The model described has the same general features of the 
PILOT dynamic macro-economic model of US except the current 
integrable demand functions of final consumers in each time period 
are replaced by nonintegrable ones derived from those of individual 
consumers. The path followed by the economy can be found by 
solving an adjusted primal problem using as objective a discounted 
sum of functions which are measures of the standard of living in 
various time periods. Typically this implies growth in the per capita 
standard of living if the economy has potential for growth. The ad- 
justment, however, uses data derived from the equilibrium solution. 


ERA-10/2/ 348 


We then introduce an important behavioral assumption regarding 
dual-price profitability conditions - namely that the investor calcu- 
lates his discounted cash flows by first normalizing prices in each 
future time period before applying his discount factors. We prove 
equilibrium solutions in this case exist and discuss techniques for 
finding them. Finally we develop the form of the nonintegrable per 
capita demand functions as a function of per capita income based 
on survey data on the distribution of income shares of individual 
consumers and consumption patterns as a function of income. 


2903 Environment, Health, And Safety 


— ~ TO CITATION(S) 2903001929, 2430, 2455, 2456, 3346, 3368, 


2433 (DOE/ER/60028—T1) Changing climate. Report 
of the Carbon Dioxide Assessment Committee. (National Re- 
search Council, Washington, DC (USA)). 1983. Contract 
AI01-81ER60028. 518p. NTIS, PC A22/MF A01; GPO 
Dep. File Number DE85001845. 

The report presents a comprehensive assessment of the CO. 
issue. Included in the assessment are: identification of risks and pro- 
spective changes; estimation of probabilities of their occurrence; 
linkage of such events with various environmental and social conse- 
quences, and evaluation of the risks by comparison with costs, with 
other risks, with benefits, with alternative ways of reducing risks, 
or with risks of substitute activities. CO. emissions and concentra- 
tions are projected; possible climatic changes are assessed, implica- 
tions of increasing CO. and climatic change for agriculture, water, 
sea level, and other selected areas are examined. (ACR) 


2434 (DOE/EV/05853—T1) Proposal to establish a Na- 
tional Environmental Research Park at El Faro, Fajardo, 
Puerto Rico. Clements, R.G.; Bunnell, R.C. (Center for 
Energy and Environment Research, Mayaguez (Puerto 
Rico)). 1978. Contract FG05-78EV05853. 62p. NTIS, PC 
A04/MF A011; 1; GPO Dep. File Number DE85000614. 

A characterization study was conducted to determine the 
potential of the site known as El Faro near Fajardo, Puerto Rico, 
as a National Environmental Research Park. The characterization 
included description of geology, soils, climatology and vegetation 
in the area proposed for the park. Elements of the fauna and the 
lagoon ecosystem were also discussed. The report outlines ongoing 
and proposed research for the site. 11 references, 20 figures. 


2435 (DOE/PE—T1) Sourcebook: gaining access to US 

government information on the environment and natural re- 

sources, O'Hara, F.M. Jr.; O'Hara, L. (comps.). (USDOE 

Assistant Secretary for Policy, Safety and Environment, 

Washington, DC; Council on Environmental Quality, Wash- 

i m, DC (USA)). Nov 1984. 127p. NTIS, PC A07/MF 
1; GPO Dep. File Number DE84017419. 

This publication is designed to acquaint the reader with the 
broad range of services and publications that are offered by the US 
government and that provide information about the environment 
and natural resources. These sources of information include referral 
services, public-information offices, computerized data banks, infor- 
mation-analysis centers, and publication-distribution systems as well 
as published sources like bibliographies, abstract and index journals, 
reports, handbooks, and atlases. The subject matter covered by this 
sourcebook includes air pollution, meteorology, water resources 
and quality, fisheries, aquaculture, marine science, solid and hazard- 
ous waste treatment, land use, soil science, population and demog- 
raphy, anthropology, architecture, geography, urban studies, health, 
biology, agriculture, forestry, habitat, wildlife, geology, minerals, 
and related sciences and technologies. 


Health risk implications of using beryllium in 
fusion reactors. Harmsen, A.G.; Hoover, M.D.; Seiler, F.A. 
(Lovelace Biomedical and Environmental Research Inst., 
Albuquerque, NM (USA). Inhalation Toxicology Research 
Inst.). Journal of Nuclear Materials; 122: No. 1-3, 821- 
826(May 1984). (CONF-830942—). Contract AC04- 
76EV01013. 
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From 3. topical meeting on fusion reactor materials; Albu- 
querque,_ _ USA (19 Sep 1983). 
though beryllium looks promising as a material for fusion 
eee. components, large-scale use of it may create problems in 
providing adequate protection for workers and the general popula- 
tion. This report reviews the potential health risks of using berylli- 
um in fusion reactor systems. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 2904001976, 2435, 2441, 2503 


Search for iridium abundance anomalies at two 
Late Cambrian biomere boundaries in western Utah. Orth, 
C.J.; Knight, J.D.; Quintana, L.R.; Gilmore, J.S.; Palmer, 
A.R. (Los Alamos National Lab., New Mexico). Science 
(Washington, D.C.); 223: 163-165(13 Jan 1984). 

Iridium concentrations have been measured in samples taken 
across two Late Cambrian biomere boundaries (crisis zones) in 
search of evidence for possible elemental abundance anomalies simi- 
lar to the one observed at the Cretaceous-Tertiary boundary. Sam- 
pling was performed in uplifted marine limestone deposits in the 
House Range of western Utah. Although the two trilobite-brachio- 
pod extinction boundaries could be assigned to +/- 4 millimeters of 
vertical section by laboratory examination of the rocks, only back- 
ground amounts of iridium (2 x 10~'* to 17 x 107‘? gram per gram 
of whole rock) were observed. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 2905002078, 3735 
2438 (KEK—82-1) Proceedings of the second TRISTAN 


Unno, Yoshinobu (ed.). (National Lab. for 
Physics, Oho, Ibaraki (Japan)). May 1982. 


Energy pan 
71p. (CONF-8111151—). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE85780079. 
From 2. workshop on detectors for TRISTAN; Tsukuba, 
Japan (6 Nov ge 
te entries were made in the data base for the papers 
presented. (WHK) 


(KURRI-TR—225) Report of the study meeting on 
pee technology. Shibata, Shunichi (ed.). (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). 1982. 
40p. (In Japanese). (CONF- -8202104—). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE85780080. 

From Study meeting on research technology; Kumatori, 
Osaka, Japan (10 Feb 1982). 

Separate entries were made in the data base for the papers 
presented. (WHK) 


2440 (SECV-GO—84-74) State Electricity Commission 
of Victoria, Research and Development Department, research 
program, 1984, Crosby, A.; Muthuswamy, V. (State Elec- 
tricity Commission of Victoria, Melbourne (Austrialia). Re- 
search and oct: ee Dept.). 1984. 135p. State Electrici- 
ty Commission of Victoria, Research and Development 
Dept., Melbourne, Australia. 

This document summarises the current research programs at 
the Herman Research Laboratory. The objectives and scope of the 
work are given for each project and progress during the year Janu- 
ary/December 1983 is presented in the status reports. 


2441 (TVA/OGM/1IO—84/2) Tennessee Valley Author- 
ity 1983 annual report. Thurman, S. (ed.). (Tennessee Valley 
Authority, Knoxville (USA)). 1983. 55p. NTIS, PC A04/ 
MF AOl1. File Number DE84901361. 

In the Tennessee Valley Authority's 1983 Annual Report, 
activities of TVA during the fiscal year (ended September 30, 
1983), are covered. This report was submitted to the President, 
Senate and House of Representatives of the US. Contents include 
Energy, Economic Development, Natural Resources and Fertilizer 
and Farming. 
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2442 (UCID—17271-84) E-Division activities report. 
Barschall, H.H. (comp.). (Lawrence Livermore National 
Lab., CA (USA)). Jul 1984. Contract W-7405-ENG-48. 62p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE85000047. 

E (Experimental Physics) Division carries out basic and ap- 
plied research in atomic and nuclear physics, in materials science, 
and in other areas related to the missions of the Laboratory. Some 
of the activities are cooperative efforts with other divisions of the 
Laboratory, and, in a few cases, with other laboratories. Many of 
the experiments are directly applicable to problems in weapons and 
energy, some have only potential applied uses, and others are in 
pure physics. This report presents abstracts of papers published by 
E (Experimental Physics) Division staff members between July 
1983 and June 1984. In addition, it lists the members of the scientif- 
ic staff of the division, including visitors and students, and some of 
the assignments of staff members on scientific committees. A brief 
summary of the budget is included. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 2906001995, 1996, 1997, 3910 


2443 (DOE/BP—322) BPA review of Washington 
Public Power Supply — Projects 1 and 3 (WNP 1 — 
3), construction schedule and financing assumptions. (Bonn 
ville Power Administration, Portland, OR (USA)). 24 Sep 
1984. 287p. NTIS, PC A13. File Number TI85001506. 

This document contains the following appendices: Data pro- 
vided By Supply System Regarding Costs and Schedules; Basic 
Supply System Data and Assumptions; Detailed Modeling of Net 
Present Values; Origin and Detailed Description of the System 
Analysis Mode; Decision Analysis Model; Pro Forma Budget Ex- 
penditure Levels for Fiscal years 1984 through 1990; Financial 
Flexibility Analysis - Discretionary/Nondiscretionary Expenditure 
Levels; Detailed Analysis of BPA’s Debt Structure Under the 13 
Pro Forma Budget Scenarios for Fiscal Years 1984 through 1990; 
Wertheim and Co., Inc., August 30, 1984 Letter; Project Consider- 
ations and Licensing/Regulatory Issues, Supply System September 
15, 1984 Letter; and Summary of Litigation Affecting WNP 1 and 
3, and WNP 4 and 5. 


2444 (DOE/MA—0064/2-Vol.2) Congressional budget 
request, FY 1985. Volume 2. Energy supply research and de- 
velopment; nuclear waste fund. (USDOE Assistant Secretary 
for Management and Administration, Washington, DC. 
Office of the Controller). Feb 1984. 309p. NTIS, PC Al4/ 
MF AO1; 1; GPO Dep. File Number DE84009775. 

Budget requests for fiscal year 1985 are tabulated for the fol- 
lowing research areas: solar and other renewable energy; nuclear; 
and nuclear waste fund. Separate overviews are provided for each 
research area. 


2445 (NUREG/CR—4012) Replacement energy costs 
for nuclear electricity-generating units in the United States. 
VanKuiken, J.C.; Buehring, W.A.; Guziel, K.A. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109-ENG- 
38. 219p. (ANL/AA—30). NTIS, PC A10/MF AO1 - GPO. 
File Number T185001198. 

Seasonal replacement energy costs are estimated for poten- 
tial short-term shutdowns of 108 nuclear electricity-generating 
units. These estimates were developed to help the Nuclear Regula- 
tory Commission establish regulatory policies, particularly those re- 
quiring safety modifications that might necessitate temporary reac- 
tor shutdowns. Cost estimates were derived from probabilistic pro- 
duction-cost simulations of pooled utility-system operations. Factors 
affecting replacement energy costs, such as random unit failures, 
maintenance and refueling requirements, and load variations, are 
treated in the analysis. Seasonal costs are presented for the two- 
year period beginning with fall 1984 and ending with summer 1986. 
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2907 Transport And Storage 
REFER ALSO TO CITATION(S) 2907001817, 1936 


(BFR-R—66-1983) Heat storage in aquifers in 

en, H.; Emmelin, A. (Statens Raad foer Bygg- 

rskning, Stockholm (Sweden) 1983. 123p. (in Swed- 

ish). NTIS (US Sales Only), PC A06 AOl. File 
Number DE84752047. 

The report describes the results of a country-wide assess- 
ment of the potential of the method. Geological and topographical 
maps have been used to identify areas in which geological condi- 
tions for aquifer heat storage are regarded as promising. These have 
then been checked against the presence of, or prospects for, a dis- 
trict heating distribution system and closeness to a suitable supply 
of surface water which is regarded as the most generally interesting 
source of heat. An outline design of the heat store and heat pump 
system has then been produced for areas in which conditions are 
favourable, taking a maximum production cost of SEK 0.16/kWh 
as the upper cost limit. With these reference conditions, heat pro- 
duction in this manner is possible at about 200 sites. The annual 
output of the heat pumps would be about 12 TWh (of which one- 
third would be from the electrical drive energy input), equivalent 
to about 18% of the county's present consumption of oil for space 
heating purposes. The results of the surveys are presented in tables, 
showing estimated heat pump powers and energy contributions for 
each town. The report also describes the technical and economic 
principles governing the use of natural sources of heat. 


2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 2908002560 
2910 Conservation 


REFER ALSO TO CITATION(S) 2910002458 


2447 (CONF-8405250—1) Energy security and end use: 
and fuel Fulkerson, W.; Carlsmith, R.S. 


efficiency 

(Oak Ridge National Lab., TN (USA)). 1984. Contract 
ACO05-840R21400. 6lp. NTIS, PC A04/MF A0l; GPO 
Dep. File Number DE85001877. 

From Conference on improving U.S. energy security; Wash- 
ington, DC, USA (31 May 1984). 

In terms of vulnerability to an oil supply disruption or the 
probability of another sudden large increase in the price of oil, the 
United States is much more secure today than it has been in a 
decade. Two causes are the large improvement in the apparent effi- 
ciency of energy use (less energy use per unit of activity) and the 
switching from oil to other fuels. Most of the oil savings due to 
efficiency improvements were in the industrial and transportation 
sectors, whereas most of the oil savings due to fuel switching oc- 
curred in the electric utility and building sectors. Despite these re- 
markable changes much more is possible. Presently, we are far 
from the economically justifiable limits of fuel use efficiency. Simi- 
larly, additional oil savings can occur if the trend away from oil by 
electric utilities and in buildings continues. There appears to be a 
significant short-term fuel switching capability especially in the in- 
dustrial and building sectors, but the amount is uncertain. Much of 
what has been accomplished to date has been the result of changes 
which did not require large capital investments. Future progress 
will be i ly more expensive as these investments are made. 
Research to find additional technological options for efficiency im- 
provements has a very large potential economic benefit to the US 
economy. Given the considerable potential for continued improve- 
ments in economically attractive efficiency improvements and fuel 
switching, the United States and other developed countries should 
be able to manage the demand side of the international oil market 
to minimize the chance of future oil shortages or large price fluctu- 
ations. The strategy for doing this is to complement market forces 
with appropriate government policies so that the margin between 
effective world oil production capacity and oil demand is kept at a 
stable, safe level. 
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2448 (DOE/CS/40069—T1) Energy management: 
theory and practice. Final report. Bohm, R.A.; Gibbons, 
J.H.; Henry, H.W.; Moore, J.R.; Snyder, W.T.; Symonds, 
F.W. (Tennessee Univ., Knoxville (USA). Energy, Environ- 
ment and Resources Center). Nov 1983. Contract AS0S5- 
76CS40069. 46p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85000646. 

Purpose of this project was to develop an MBA-level course 
in Energy Management at the University of Tennessee, and to de- 
velop educational materials for energy management. The course 
BA 5610 was timely and informative, with both students and the 
nation benefiting. A marketing plan for the educational materials 
developed is included. (DLC) 


2920 Supply, Demand, And Forecasting 


—- ALSO TO CITATION(S) 2920001864, 1865, 1866, 1868, 1870, 2426, 


2449 (DOE/EIA—0035(82/02)) Monthly Energy 
Review, February 1982. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Energy Markets 
and End Use). 22 Feb 1982. 114p. NTIS, PC A06/MF AOI; 
1 - GPO; GPO Dep. File Number DE85002286. 

Current data and trends are presented for production, con- 
sumption, stocks, imports, exports,and prices for the principal 
energy commodities in the United States. Also included are data on 
international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from nu- 
clear powered facilities. Energy highlights in the United States in 
1981 included declines in total energy production, consumption, 
and imports and an increase in energy exports. Well-drilling activi- 
ties reached an all-time high and energy prices attained new highs, 
although growth rates diminished. Energy production decreased 
0.3%, due in part to a decrease in coal production. Energy con- 
sumption dropped 2.2% due primarily to a reduction in petroleum 
consumption of 6.1% to an average of 16.0 million barrels per day. 
US energy imports (net) declined 22.0% from the 1980 level, due 
primarily to a 15.4% decline in petroleum net imports, a 12.3% de- 
cline in natural gas net imports, and a 20.8% increase in net exports 
of coal. 


2450 (DOE/S—0030/1) Progress in energy, 1983-1984, 
(USDOE, Washington, DC). Sep 1984. 13p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85002818. 

In October 1983, President Reagan submitted to Congress 
the fourth National Energy Policy Plan (NEPP-IV). In it he 
spelled out this Administration's energy policy. The policy consists 
of a goal and strategies to achieve that goal. Together, they pro- 
vide a framework and focus for the full range of federal energy 
programs. 


2451 (IAEA-SM—273/12) Energy-related risk in the 
United States in the year 2020. Inhaber, H.; King, S. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract AC05- 
840OR21400. 38p. (CONF-840422—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE84017213. 

From International symposium on risks and benefits of 
energy systems; Juelich, F.R. Germany (9 Apr 1984). 

To reduce risks in the future, an important aim of risk re- 
search, we have to know at least two types of quantities: (1) the 
risks associated with each form of energy (or conservation) that 
will be used in the future; and (2) the amount of each type of 
energy use at a specified time. This paper estimates energy-related 
risk for one country at one future point in time. Conservation as 
well as production risk is considered. Certain forms of conserva- 
tion, such as sealing up houses to retain heat and coolness, also 
produce human risk in the excess concentration of radon daughters 
they generate. In order to estimate risk in the year 2020, a number 
of assumptions have to be made. One key assumption is that the 
entire energy production or conservation cycle, from mining raw 
materials to disposition of final wastes, is considered. Results may 
be divided into three groups. The highest group, in no particular 
order, is the added risk involved in the massive transfer from larger 
to smaller automobiles in the US; the coal cycle, with end-uses of 
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both electricity and synthetic fuels; and increased risk from radon 
daughters in residences as they are increasingly sealed in the future. 
All three sources have a maximum risk annually in 2020 of about 
100 million man-days lost, with a minimum range somewhat lower. 


(KTM/E-D—44 Bi remeron nap for the long 
om development of the Finnish energy ly system. (Min- 
istry of Trade and Indust Helsinki Tried) oe 
Dept} 1983. 93p. (In Fi ). NTIS (US Sales Only), PC 

A0S/MF AO1. ile Number DE84752084. 

Two optimization models for the long term development of 
the Finnish energy supply system are presented. In one of the 
models KETO Finland is considered as one regional entity, in the 
other KETO-A the country is divided into six subregions. In both 
models linear optimization is used to make economically sound 
choices among the possible alternatives. The time-span of 40-70 
years is divided to 5-10 years intervals. The optimization for all in- 
tervals is done simultaneously. The models indicate an economic 
way of satisfying the demand for final energy, which is given as 
input data for the models. The results include the capacities of vari- 
ous energy producing sectors as well as the consumption of each 
form of primary energy during each period. The national model 
KETO covers the whole energy consumption and is relatively de- 
tailed. In the regionally devided model KETO-A only those sectors 
are included, where regional differences are important and affect 
the choice of energy form. Important examples are the use of peat 
and the production of heat. Models can be applied to the produc- 
tion of national energy forecasts and scenarios. They are particular- 
ly useful in the analysis of many scenarios, which differ from each 
other in a few aspects. 


2453 (PB—84-213214) EFOM 12-C case studies: candi- 
date technologies to relieve the European energy system. 
Final report. Faraco, F.; Merzagora, N.; Tamburrano, A. 
(Commission of the Euro Communities, Luxembourg). 


pean 
1983. 82p. (EUR—8636-EN). NTIS, PC E05/MF E05. 


This EFOM 12-C study considers the introduction of new 
technologies, analyses their impact on the energy system, assesses 
their growing penetration, and evaluates the influence of their inde- 
pendence from non-renewable energy sources. 


2454 (PB—84-220235) India: economic issues in the 
power sector. (International Bank for Reconstruction and 
a Washington, DC (USA)). 1979. 188p. NTIS 


Color illustrations reproduced in black and white. 

This review concentrated on two major areas which are 
principally economic in character. These are (1) demand for elec- 
tricity and (2) investment in the power sector. There is a summary 
followed by a background discussion of the relationship of the 
power sector with the economy at large and the institutional and 
legal framework of the sector. At the very end of the report the 
main conclusions are drawn together in a separate section. The an- 
nexes to the main report are mostly statistical. 


2930 Policy, Legislation, And Regulation 
REFER ALSO TO CITATION(S) 2930001806, 2076, 2430, 2450, 2468, 3376 


2455 (EPA—450/3-84-012a) Evaluation of air pollution 
regulatory strategies for gasoline-marketing industry. (Envi- 
ronmental Protection Agency, Washington, DC (USA). 
Office of Air Quality Planning and Standards; Environmen- 
tal Protection Agency, Washington, DC (USA). Office of 
Mobile Sources). Jul 1984. 638p. NTIS, PC A99/MF AOl. 
File Number T1I85900187. 

The gasoline-marketing industry (bulk terminals, bulk plants, 
service station storage tanks, and service station vehicle refueling 
operations) emit to the atmosphere several organic compounds of 
concern. These include: volatile organic compounds (VOC), which 
contribute to ozone formation; benzene, which has been listed as a 
hazardous air pollutant based on human evidence of carcinogen- 
icity; and ethylene dichloride (EDC), ethylene dibromide (EDB), 
and gasoline vapors, for which there is animal evidence of carcino- 
genicity. This report contains an analysis of the health, emission, 
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cost, and economic impacts of several regulatory —_ for ad- 
dressing organic compound emissions from gasoline- 

sources. The regulatory strategies considered are: (1) service station 
controls (Stage IT) for vehicle refueling emissions only in areas re- 
quiring additional VOC control to attain the national ozone ambi- 
ent standard; (2) service station controls (Stage II) for vehicle refu- 
eling emissions on a nationwide basis; (3) onboard vehicle controls 
for vehicle refueling emissions on a nationwide basis; (4) bulk termi- 
nal, bulk plant, and service station storage tank controls on a na- 
tionwide basis; and (5) various permutations and combinations of 
these alternatives. 118 references, 23 figures, 115 tables. 


2456 (EPA—450/3-84-012b) Evaluation of air pollution 

regulatory stategies for gasoline industry. Execu- 

tive summary. (Environmental Protection os bea, 

ton, DC (USA). Office of Air Quality Planning and ane 
ards; Environmental Protection Agency, W: Watkington, 

(USA). Office of Mobile Sources). Jul 1984. 45p. NTIS, mC 

A03/MF AOl1. File Number T185900186. 

The air pollution regulatory strategies to reduce emissions 
from gasoline marketing operations of benzene (Bz), ethylene dibro- 
mide (EDB), ethylene dichloride (EDC), and gasoline vapors (GV) 
are evaluated. Gasoline vapors contribute to ambient ozone concen- 
trations and, thus, in some areas contribute to a failure to attain the 
national ambient air quality standard for ozone. Benzene is a known 
carcinogen and is listed as a hazardous air pollutant under Section 
112 of the Clean Air Act. In addition, EDB, EDC and gasoline 
vapors cause cancers in laboratory animals. The following segments 
of the gasoline marketing industry were considered: bulk terminals, 
bulk plants and service stations. The regulatory strategies examined 
controls on all segments of the industry, both with and without se- 
lected size cutoffs for small facilities, as well as controls onboard 
the vehicle to reduce refueling emissions. The Clean Air Act re- 
quires that all areas achieve the NAAQS by December 31, 1987. 
Some states are considering control of gasoline marketing sources, 
specially the refueling of motor vehicles. Thus, an analysis of gaso- 
line marketing regulatory strategies must address the need to attain 
the ozone NAAQS. However, the emissions from gasoline market- 
ing sources may induce public health risks which require control. 
The analysis evaluated regulatory strategies which address the 
more limited nonattainment issue and the broader question of the 
need for a national control program to limit potential hazardous ex- 
posure. 1 figure, 14 tables. 


2457 DOE/SFC synfuels coordination. Frye, K. (US 
Dept. of Energy, Germantown, MD). pp 25 of Proceedings 
of the American Inst. of Chemical Engr. 1984 Spring Ne 
tional Meeting. Vol. 10B. New York, NY, USA; A.I.C.H.E. 
(1984). (CO 7-8405154—). 

From American Institute of Chemical spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

The Energy Security Act (ESA) of 1980 (P.L. 96-294) man- 
dates the coordination between the Synthetic Fuels Corporation 
(SFC) and the Department of Energy (DOE). This coordination 
and cooperation, along with collaboration and support of industry, 
will significantly enhance the development of a synthetic fuels ca- 
pability of enormous benefit to the Nation. This paper presents the 
background leading to these coordination activities, the legislative 
and technical basis for DOE/SFC coordination responsibilities, a 
summary of specific DOE/SFC coordination activities, and the 
future of DOE/SFC cooperation. 


2458 Energy conservation in Kenya's modern sector. 
Progress, potential and problems. Schipper, L.; Meyers, S. 
(Lawrence Berkeley Laboratory, Univ. of California, Berke- 
ley, CA). Energy Policy; 11: No. 3, 225-234(Sep 1983). 

The importance that developing countries should attach to 
energy conservation has been a subject of some controversy. Re- 
sults are presented of a study that investigated efforts to improve 
efficiency of energy use in Kenya. It is shown that many firms have 
made substantial progress in reducing their energy use per unit of 
output. Although these are enco ing signs, the authors found 
that a number of barriers prevent the realization of the potential to 
improve the efficiency of energy use. They concluded that assist- 
ance to facilitate energy-efficient development in LDCs is as impor- 
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tant in the long term, and probably more important in the short 
term, as aid to expand local energy supplies. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 2940001806, 1817, 1838, 1843, 1843, 1860, 
1864, 1864, 1865, 1866, 1868, 1870, 1870, 1870, 1871, 1894, 1895, 1896, 1897, 
1898, 1899, 1929, 1930, 1936, 2031, 2447, 2473, 2473, 2476, 4120 


2459 (CONF-8308200—1-Rev.) Getting rich slowly: the 
social impact of oil activities. Strangeland, P. (Ro d Dis- 
triktshoegskole (Norway)). 1983. 33p. Ro; d University, 
Rogaland, Norway. File Number T185900168. 

From 12. Nordic Sociology conference; Stavanger, Norway 
(1 Aug 1983). 

Working paper No. 1. 

Stavanger, in Southwestern Norway, experienced a strong 
economic growth period in the 1970's, as a center for Norwegian 
oil exploration and production. The present study evaluates the 
social impact upon the Stavanger area. We compare Stavanger with 
the city of Kristiansand, which was only marginally affected by the 
Norwegian oil boom. 


2460 (DOE/EIA—0035(82/03)) Monthly Energy 
Review, March 1983. (USDOE Energy Information Admin- 
istration, Washington, DC. Office of Energy Markets and 
End Use). 24 Mar 1982. 104p. NTIS, PC A06/MF AO}; 1 - 
GPO; GPO Dep. File Number DE85002297 

Current data and trends are presented for production, con- 
sumption, stocks, imports, exports, and prices for the principal 
energy commodities in oil, consumption of petroleum products, pe- 
troleum stocks, and production of electricity from nuclear power 
facilities. Energy production during 1981 totaled 64.9 quadrillion 
Btu, 0.6% below the 1980 level. Decreases in production occurred 
for petroleum (0.4%) and coal (2.4%). Natural gas production in- 
creased 0.2%, while other forms of energy production combined 
were up by 1.5%. During 1981, energy consumption totaled 73.9 
quadrillion Btu, a 2.4% decrease compared to consumption during 
1980. Decreases in the consumption of petroleum (6.2%) and natu- 
ral gas (2.0%) contributed to the overall decline in energy con- 
sumption during this period. Coal consumption increased by 3.8% 
and consumption of other energy sources combined increased 2.4% 
over the 1980 level. Net imports of energy during 1981 totaled 9.5 
quadrillion Btu, 22.0% below the level for 1980. By energy source, 
the decreases in net imports were petroleum (15.4%) and natural 
gas (11.4%). Other (net electricity and coal coke combined) in- 
creased 23.5%. Net exports of coal during 1981 were 23.5% higher 
than the 1980 level. 


2461 (PB—84-217355) Model of world energy markets 


and OPEC (Organization of Petroleum Countries) 
pricing. World bank staff working paper. Choe, B.J. Caterne- 
tional Bank for Reconstruction and Development, W: 

ton, DC (USA)). 1984. 187p. (WP—633). S MF AOl. 

Library of Congress catalog card No. 84-2218. Abstracts in 
Spanish and French. 

This paper presents an analysis of the world energy and pe- 
troleum markets, carried out by means of an econometric simula- 
tion model. The model accepts a certain pricing path for OPEC 
crude oil (a price seen as being chosen by OPEC mainly on the 
basis of its revenue implications) together with assumptions about 
GDP and population growth, and generates energy balance projec- 
tions for seven world regions--three industrial country regions and 
four developing country groups. The demand side of the model 
consists of three end-use sectors (transportation, industrial and resi- 
dential/commercial) and one energy transformation sector (thermal 
power generation). The model presently has an endogenous supply 
specification only for coal. The performance of the model in simu- 
lating the historical period of the 1970s was reasonably satisfactory. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 2960002563, 3375 


2462 (AD-A—142837/4) Distribution system stability, 
reliability and protective relaying due to incorporation of dis- 
persed energy sources. Master's thesis. Allison, K.L. (Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA)). 
1984. 136p. NTIS, PC A07/MF AO1. 

This thesis discusses impacts and issues brought about by the 
enactment of the Public Utilities Regulatory Policies Act of 1978. 
The United States power grid has a history of safe, economical, re- 
liable service that, some feel, is threatened by the encroachment of 
small Dispersed Energy Sources, with possible inexperienced devel- 
opers. The quality of electrical power from such sources is in ques- 
tion, as is power grid stability and reliability. Safety is another 
factor where methodry is subject to the incentives of the party 
whose viewpoint is sought. Much controversy is caused by the Act 
leaving methods of implementation to the individual States. The 
settlement, in one State, of some question in dispute forms no basis 
for extrapolation into other States. This leaves a potential developer 
with some uncertainty as to his options and advantages in assessing 
the incentives for investing in a Dispersed Energy Source. And 
such incentives form the thrust of the Act. This thesis brings these 
issues to the force and examines them for significance and possible 
resolution. It evaluates the outlook for significance and possible res- 
olution. It evaluates the outlook of the Utility, the Dispersed 
Energy Source, and the Public for motivation and attempts to 
strike a balance between their opinions in reaching conclusions. 
Gray areas are addressed and possible remedies are offered. 


2463 (CONF-8409151—2) Comparison of nuclear and 
fossil-fired busbar generation costs - US. Delene, J.G. (Oak 
Ridge National Lab., TN (USA)). 17 Sep 1984. Contract 
ACO05-840R21400. 59p. NTIS, PC A04/MF A0Ol; 1; GPO 
Dep. File Number DE85000939. 
From IAEA nuclear power course on electric systems ex- 
pansion planning; Argonne, IL, USA (17 Sep 1984). 
paper is a collection of overhead projector information 
and graphs which was presented at IAEA Nuclear Power Course 
on Electric System Expansion Planning. The group of viewgraphs 
is a collection comparing the Nuclear and Fossil-Fired busbar gen- 
eration costs of the US. Discussed is information on: (1) where nu- 
clear new stands in the US, (2) what is needed to perform a nuclear 
vs coalfired busbar generation cost analysis, (3) results of a recent 
study, and (4) current considerations. 


2464 (DOE/EIA—0226(84/07)) Electric Power Month- 
ly, July 1984, (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). Oct 1984. 45p. NTIS, PC A03/MF AO1 - 
GPO; GPO Dep. File Number DE85001239. 

The summarized data contained in this report are presented 
for the use of a wide audience including Congress, federal and state 
agencies, the electric utility industry, and the general public. The 
data presented in this report were collected and published by the 
Energy Information Administration (EIA), US Department of 
Energy, to fulfill its data collection and dissemination responsibil- 
ities as specified in the Federal Energy Administration Act of 1974 
(P.L. 93-275) as amended. Data for 1983 presented herein are re- 
vised and final; all 1984 data are preliminary. 


2465 (DOE/EIA—0455(82)) Historical plant cost and 
annual production expenses for selected electric plants, 1982. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Coal, Nuclear, Electric and Alternate Fuels). 
20 Aug 1984. 256p. NTIS, PC A12/MF A0Ol - GPO; GPO 
Dep. File Number DE85002365. 

This publication is a composite of the two prior publications, 
Hydroelectric Plant Construction Cost and Annual Production Ex- 
penses and Thermal-Electric Plant Construction Cost and Annual 
Production Expenses. Beginning in 1979, Thermal-Electric Plant 
Construction Cost and Annual Production Expenses contained in- 
formation on both steam-electric and gas-turbine electric plant con- 
struction cost and annual production expenses. The summarized his- 
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torical plant cost described under Historical Plant Cost in this 
report is the net cumulative-to-date actual outlays or expenditures 
for land, structures, and equipment to the utility. Historical plant 
cost is the initial investment in plant (cumulative to the date of ini- 
tial commercial operation) plus the costs of all additions to the 
plant, less the value of retirements. Thus, historical plant cost in- 
cludes expenditures made over several years, as modifications are 
made to the plant. Power Production Expenses is the reporting 
year’s plant operation and maintenance expenses, including fuel ex- 
penses. These expenses do not include annual fixed charges on plant 
cost (capital costs) such as interest on debt, depreciation or amorti- 
zation expenses, and taxes. Consequently, total production expenses 
and the derived unit costs are not the total cost of producing elec- 
tric power at the various plants. This publication contains data on 
installed generating capacity, net generation, net capability, histori- 
cal plant cost, production expenses, fuel consumption, physical and 
operating plant characteristics, and other relevant statistical infor- 
mation for selected plants. 


2466 (DOE/NBM—5000436) Alaska Electric Power 
Statistics, 1960-1983, Ninth edition. (USDOE Alaska Power 
Administration, Juneau). Sep 1984. 55p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85000436. 

This is the ninth in a series of statewide electric power data 
summaries complied by the Alaska Power Administration (APA). It 
continues the efforts by APA to provide a convenient and current 
reference source on Alaska power system data and trends in state- 
wide electric power use. The report has fairly complete data sum- 
maries through calendar year 1983 with some monthly data for the 
early part of 1984. Included are data series for the electric utility 
systems, national defense installations, and self-supplied industrial 
systems. Several new, small utilities were added to the data this 
year. 


2467 (LA-UR—84-1948) Market study of international 
needs for new electric generating capacity. Malenfant, R.E. 
(Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 5p. (CONF-841 105—1). NTIS, PC A02/ 
MF A011; GPO Dep. File Number DE84014042. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

A market study of international needs for new electric gen- 
erating capacity by using simple extrapolation of population and 
energy consumption to the year 2000 finds that a worldwide re- 
quirement for new generating capacity of 1000 to 1300 GWe is 
needed. Data used are consistent with World Bank projections of 
dramatically greater rates of increase in both population and energy 
consumption in the lesser developed countries (LDCs) by compari- 
son with the developed countries. As such, 400 to 450 GWe of the 
increase is attributable to those LDCs that can support annual ca- 
pacity additions of 100 to 1000 MWe. Because subjective factors 
such as public acceptance and time-dependent political ties deter- 
mine the fraction of capacity attributable to nuclear power, this 
market is impossible to predict. However, it is unlikely that the 
complete demand for new generating stations can be met with fossil 
energy alone, which implies either a market share for nuclear or a 
shortfall in capacity that would increase the disparity between the 
LDCs and developed countries. 


2468 (NP—5900282) Sunset Task Force on Utility Reg- 
ulatory Reform. Final report to the Governor. (Illinois "= 
of Energy and Natural Resources, Springfield (USA)). 
1984. 62p. Illinois Dept. of Energy and Natural Resources, 
325 W. Adams St., Springfield, IL 62706. File Number 
1185900282. 

A broad-based review of energy utility regulation in Illinois 
was conducted by the Task Force. Addressed was developing 
methods by which regulations could be adapted to meet the needs 
of the rapidly changing economy and environment in which gas 
and electric utilities operate. This final report presents recommen- 
dations on 24 issues broadly categorized under the headings: state 
regulatory structure and jurisdiction; supervision of utility planning 
and construction activities; regulation of rates and services; assist- 
ance to low income customers; checks on the regulatory process; 
and funding considerations. 
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2469 (PB—84-219260) Utility competition with small 
businesses: recommendations for states on utility energy-relat- 
ee aes oe conservation 
service program edition). Final report. (Small Busi- 
ness Administration, Washington, DC (USA)). Mar 1984. 
47p. NTIS, PC ‘A03/MF AOl. 

The subject of utility entry into unregulated private markets 
is of growing concern to the small business community. Over the 
past few years there has been increasing interest by utilities to di- 
versify into other markets, particularly in the areas of energy con- 
servation and renewable energy. Such activity has frequently result- 
ed in complaints of unfair competition from small business competi- 
tors. The most common form of unfair competition is the use of 
ratepayer funds to subsidize utility entry at lower prices into these 
unregulated markets. Other utility practices have also raised legiti- 
mated concerns. 


2470 (TVA/OGM/1O—83/14) TVA and regional devel- 
opment. (Tennessee Valley Authority, Knoxville (USA)). 
1983. 1 NTIS, PC A02/MF AOl. File Number 
DE85 35. 

Although TVA is best known as a producer of electric 
power, its mission, in the words of Franklin D. Roosevelt, called 
for a program that touches and gives life to all forms of human 
concerns. This booklet provides general information about the 
scores of ways - beyond the electric power generation - in which 
the agency serves the region and nation. 


2471 (TVA/OGM/1O—84/5) Student history of TVA. 
(Tennessee Valley Authority, Knoxville (USA)). 1984. 20p. 
NTIS, PC A02/MF A01. File Number DE85900230. 

The Tennessee Valley Authority was created in 1933 as part 
of the New Deal effort to lift the nation out of the depths of the 
Great Depression. Just 37 days after he took office, President 
Franklin D. Roosevelt asked Congress to create TVA. Instead of 
many agencies dealing with a variety of public needs, one unified 
development program would serve the entire region. And it would 
be located not in Washington but in the Valley, among the people 
it served. On May 18, 1933 - little more than a month after his re- 
quest - Congress approved Roosevelt's proposal, and TVA was 
born. Its assignments were many. They included fertilizer research 
and agricultural development, and river development to provide 
flood control, navigation, and electric power, plus natural resource 
conservation, forestry, economic development, and planning for a 
better life for the people. 


2472 (TVA/OP/P/INFO—84/7) 1983 power program 
summary. Volume I. (Tennessee Valley Authority, Knoxville 
(USA)). 1984. 47p. NTIS, PC A03/MF A0O1. File Number 
DE85900238. 

This report provides a summary of TVA power and distrib- 
utor operations in fiscal year 1983. During FY 1983, the Office of 
Power was able to pass along to consumers the benefits of efforts 
begun earlier in the 1980's to tailor activities and resources to the 
reduced market at hand. These benefits included a 6% temporary 
rate reduction during the last 6 months of the year and a $152 mil- 
lion power credit that allowed TVA to establish consumer power 
charges for FY 1984 at essentially the same levels set a year earlier. 
Data on sales, revenues and expenditures, rates, load forecasting 
cost control, energy supplies and use, energy conservation pro- 
grams, and research are presented. A financial statement is includ- 
ed. (DMC) 


2473 An analysis of heterogeneity in residential sector 
fuel prices at various levels of aggregation. Nieves, L.A.; Se- 
crest, T.J. (Pacific Northwest Laboratory, Richland, WA). 
Energy Systems and Policy; 8: No. 2, 183-211(1984). 

The paper examines the statistical justification for using ag- 
gregate residential fuel prices (electricity, natural gas, and No. 2 
fuel oil) and escalation rates. A variance and covariance analysis of 
cross-sectional, time series, fuel price data is undertaken to explore 
the justification for pooling data across successively larger regions. 
The results indicate that use of national average prices and escala- 
tion rates is not statistically justified for any of the fuels. In addi- 
tion, both average fuel prices and average escalation rates for DOE 
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regions and states are found to be poor indicators of price distribu- 
tions within such regions in about one-third of the cases examined. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 2980001865, 1866, 2449, 2500 


(ANL/CNSV-TM—141) Energy supply and use in 
United States localities: the institutional and legal setting. 
Kron, N.F. Jr.; Meshenberg, M.J. (Argonne National Lab., 
IL erg 1983. Contract W-31-109-ENG-38. 38p. 
NTI A03/MF A011; 1; GPO Dep. File Number 


S, PC 

DE85002249. 

This companion paper to the reports of US work on Subtask 
C, Annex 7, of the International Energy Agency Agreement pro- 
vides a basic overview of the groups, laws, and organizational rela- 
tionships that affect energy supply and use (conservation) in the 
US. This report provides general explanations of the broad diversi- 
ty found in the laws and institutions that affect energy in the US, a 
large, heterogeneous country with several semi-independent levels 
of government and a strong private sector. The general explana- 
tions cover most situations and are provided for comparison with 
the experiences of other annex 7 nations. 


2475 (DOE/EI/10509—T2) Estimating residential fuel 
consumption by end use: results from Phase I. Final report. 
Fineman, E. (Mathematica Policy Research, Inc., hag mm 
ton, DC Se — and Scientific Systems, Inc., W 
— SA)). 30 Sep 1982. Contract ACOI- 

10509. Diet NTIS, PC A03. File Number T184017249. 

Estimations of household fuel consumption are presented. 
The modeling system is described. The approach taken here to 
modeling household fuel consumption by end use is designed to 
take — of the monthly energy consumption supplements to 
NIECS. The supplements contain data on prices and consumption 
quantities from fuel suppliers and weather data for each billing 
period. 


2476 (DOE/EIA—0035(82/01)) Monthly Energy 
Review, January 1982, (USDOE Energy Information ‘Ad. 
ministration, Washington, DC. Office of Energy Markets 
and End Use). 25 Jan 1982. 11lp. NTIS, PC A06/MF A011; 
1 - GPO; GPO Dep. File Number DE85002258. 

The Monthly Energy Review presents current data and 
trends for production, consumption, stocks, imports, exports, and 
prices for the principal energy commodities in the United States. 
Also included are data on international production of crude oil, 
consumption of petroleum products, petroleum stocks, and pzoduc- 
tion of electricity from nuclear powered facilities. This report is 
published to keep the public and other interested parties fully in- 
formed with respect to current energy production, consumption, 
stocks, and prices. 


2477 (NP—24479) Electric Utility Rate Design a 
No. 96: analysis of methods for load data transfer. Final 
report. Baron, S.J. (Coopers and Lybrand, Atlanta, GA 
(USA)). Feb 1984. 13lp. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1184920599. 

This report provides a detailed review of load data transfer 
methods currently in use or under development. Load data transfer 
utilizes sample load research data from a donor utility to estimate 
load curves for a recipient. The report describes and evaluates each 
method in a consistent manner. The report concludes that load data 
transfer can be an effective means of estimating load data. Howev- 
er, the transfer methodologies have not been subjected to substan- 
tive statistical verification. These methods have been accepted by 
the utility industry because they produce reasonable results, are 
based on logical techniques, and often are the only choice when 
load survey data are not available. Another key result is that donor 
selection as well as the selection of a method will have a significant 
impact on the outcome of a load data transfer. 


2478 (PB—84-207406) U.S. energy for the rest of the 

tury: 1984 edition. Annual report. Gustaferro, J.F. (Inter- 
national Trade Administration, Washington, DC (USA)). 2 
Jul 1984. 57p. NTIS, PC A04/MF AO1. 


ERA-10/2/ 354 


See also PB83-217521. 

This report presents U.S. energy consumption and supply for 
two years 1983 and 2000. In 1983 the United States consumed 
about 70.5 quadrillion British thermal units of energy. The report 
projects a U.S. energy consumption of about 84 quadrillion British 
thermal units in the year 2000. The 84 quadrillion British thermal 
units consists of 13 million barrels per day of petroleum, 18 trillion 
cubic feet of natural gas and 3.5 trillion kilowatt hours of electrici- 
ty. Coal production is projected at 1,405 million tons which in- 
cludes exports. The data presented in the 1984 forecast cover the 
spectrum of U.S. energy requirements and focus on the end-use of 
energy for operational purposes, e.g., highway transportation, space 
heating, lighting, and construction. The report's tables provide data 
on fuel consumption by types and energy content for 1983 and as 
projected for the year 2000. End users of energy in the United 
States currently spend $441 billion annually for energy. This in- 
cludes direct taxes. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 2990002076, 2077, 2078, 2131, 2429, 2444 


2479 (BFR-R—34-1983) Solar heating systems. Present 
and future costs. Isacson, O.; Poppius, H. (Statens Raad foer 
Byggnadsforskning, Stockholm (Sweden)). 1983. 35p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE84752046. 

This report presents present-day costs in Sweden for three 
different types of solar heating systems. In total, 13 planned or op- 
erating installations have been investigated. The results indicate 
that, at present, only solar heating systems in combination with heat 
pumps and seasonal heat storage can compete in economic terms 
with oil-fired heating systems. However, the number of installations 
investigated is too small to permit far-reaching conclusions to be 
drawn. An attempt has been made to estimate the costs that can be 
expected in the short term (the middle of the 1980s) and in the 
somewhat longer term (the middle of the 1990s) for the three types 
of solar heating systems investigated. When mass production of 
solar collectors starts, collector prices can be expected to fall drasti- 
cally. This should have a considerable impact on total system costs, 
as about 40-60 % of the total costs of a system today is accounted 
for by the cost of the collectors. If cost targets are achieved, solar 
collectors for domestic hot water production for incorporation in 
new apartment buildings should be economically comparable with 
the cost of electric heating systems in the relaively short term, with 
an estimated total cost of 0,31 SEK/kWh at 1981 price levels. 
Compared with other types of heating systems investigated, solar 
heating systems with heat pumps and seasonal heat stores, and solar 
heating systems supplying heat to district heating systems, should 
become economically viable in the relatively short term. 


2480 (SNV-PM—1714) Wood combustion emissions 
from residential systems. An investigation of correlation rela- 
tionships between different flue gas parameters. Rudling, L. 
(Statens Naturvaardsverk, Solna (Sweden)). Sep 1983. 102p. 
(In Swedish). NTIS (US Sales Only), PC A06/MF AOl. 
File Number DE84752067. 

Two different kinds of combustion systems have been inves- 
tigated: - burning of wood logs in a residential stove with air-tight 
shutters - burning of wood chips in a stoker-feeded retort installed 
in a furnace-boiler The emission of particulates, volatile hydrocar- 
bons, naphtalene, fluoranthene, formaldehyde and tar was measured 
in short-time samples. Carbon dioxide, carbon monoxide and 
amounts of total hydrocarbons were measured by continously regis- 
tering systems. The following results were obtained: - there was a 
high variation in the emission of unburned substances, e.g. soot and 
tar during each burning cycle - the highest emission of soot and tar 
was obtained the first 10 minutes after each fuel addition - the par- 
ticulate emission consisted mainly of soot and condensed tar - the 
lowest emission of soot and tar was obtained in the carbon-burning 
phase - during both batchwise (stove) and continuous (stoker) fuel 
addition, the emission of different specifically measured organic 
compounds were positively correlated to the emission of total 
amount of hydrocarbons (THC) - the emission of organics during 
batchwise fuel addition was not, or very poor correlated to the 
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emission of carbon monoxide. In the continuously fuel feed system 
however, there was a positive correlation between emission of or- 
ganics and carbon monoxide - the emission of tar (total amount of 
condensable organic substances) was in both investigated systems 
strongly correlated to the emission THC - the emission of mutagen- 
ic substances was calculated to the emission of tar - as a result of 
condensation/adsorption effects within the furnace-boiler a time de- 
layed re-emission of tar containing among other things polyaroma- 
tic hydrocarbons can be obtained. These circumstances could give 
severe artefacts by the determination of the relationships between 
emission of organic compounds and different combustion param- 
eters. 
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2481 (CONF-841201—7) Three-dimensional analysis o 
heat transfer and gas flow in a radiant furnace. ere ct 
R.W.; Wang, C.S.; Berry, G.F.; Chow, L.S.H.; Johnson, 
T.R. (Argonne National Lab., IL (USA)). 1984. Contract 
W-31-109-ENG-38. 41p. NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE84011732. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

The three-dimensional steady-state fluid flow and tempera- 
ture patterns in an experimental magnetohydrodynamic (MHD) ra- 
diant furnace were analyzed using the COMMIX-1A computer pro- 
gram. These results, together with a transient three-dimensional 
tracer simulation were used to develop a model for characteristic 
residence times and temperatures. This model was used with the 
KINE computer code to interpret experimental nitric oxide (NO) 
decomposition rates. Good agreement with such data demonstrated 
the usefulness of the methodology for interpreting various experi- 
mental gas reaction data related to radiant furnaces, and as an aid in 
the design of high temperature furnaces and boilers of unconven- 
tional or severe service. Specifically, we have analyzed the per- 
formance of the radiant furnace section of the University of Ten- 
nessee Space Insitute (UTSI) Coal-Fired Flow Facility (CFFF). 14 
references, 15 figures. 


2482 (DOE/ET/11417—20) MHD Performance Dem- 
onstration Experiment, FY 1974 to FY 1984, Final report. 
Whitehead, G.L.; Christensen, L.S.; Felderman, E.J. 
(Arnold Engineering Development Center, Arnold Air 
Force Station, TN (USA); Calspan Field Services, Inc., 
Tullahoma, TN (USA). AEDC Div). Jun 1984. Contract 
AI22-78ET11417. 190p. NTIS, PC A09/MF AOl; 1; GPO 
Dep. File Number DE85000854. 

Mounting concern over the world’s fuel reserves, in general, 
and increasing dependence of the US on foreign oil, in particular, 
led the Energy Research and Development Administration 
(ERDA) to undertake a national program for the development of 
commercial, open-cycle, magnetohydrodynamic (MHD) power 
generation. The emphasis of that national program was, and is, on 
establishing the engineering feasibility of using coal to fuel the 
MHD power system. In order to establish feasibility it was neces- 
sary to experimentally demonstrate that an MHD generator system 
simulating a commercial-sized device can convert 16 to 18% of the 
available thermal energy into electric power at an isentropic effi- 
ciency of 60 to 70%. A presidential decree encouraged any govern- 
ment agency which might possess an organic MHD capability to 
assist ERDA in formulating and executing the national program. 
Since the largest MHD facility in the United States was located at 
the Arnold Engineering Development Center (AEDC), it was se- 
lected to be the national program element to demonstrate perform- 
ance. As a result, the AEDC has been under contract since Decem- 
ber 1973 (first to ERDA, later to its successor, the Department of 
Energy, DOE) to modify existing equipment and to design, fabri- 
cate, and install new hardware to perform the MHD Performance 
Demonstration Experiment. This report describes the facility which 
was developed to conduct that research and summarizes all results 
achieved to date in pursuit of the project objectives. 21 references, 
110 figures. 


- POT ag oe ong tg MHD generator electrode 
Summary report, July 1, 1981-September 30, 
i. Rossing, B.R.; Buckman, R.W. Jr.; ; 
Dietrick. D (Westinghouse Electric 
PA (USA). Advanced Energy Systems Div.). Jul 19: 
Contract AC22-79ET15529. 98p. (FE—15529-12). NTIS, 
PC A05/MF A0Ol1; 1; GPO Dep. File Number DE85002156. 
Emphasis on this program was the development of and un- 
derstanding wastage mechanism(s) of metallic electrodes which 
may be suitable alternatives to platinum anode material for use in 
long-term open cycle, coal-fired MHD generator operations. The 
laboratory tests simulate both modes of material wastage observed 
in MHD electrode operation; i.e., arc erosion (melting/vaporiza- 
tion) and electrochemical corrosion. Based on experimental results 
from the electrochemical tests at 1473°K, the rank order listing of 
the materials tested for anode applications were platinum, E-Brite 
26-1 modified with a five percent addition of platinum, chromium, 
IN 601, E-Brite 26-1, and 330 stainless steel ranked in decreasing 
order. The rank order listing based on the arc erosion test was plat- 
inum, chromium, E-Brite 26-1, 330 stainless steel, and IN 601. The 
relative arc erosion resistance of materials based on the AVCO 
Mark VII generator test results gave a rank order of platinum, 330 
stainless steel, IN 601, and E-Brite 26-1. Engineering tests under 
simulated open-cycle coal-fired MHD operating conditions were 
performed in the 500 kW Westinghouse Electrode System Test Fa- 
cility (WESTF). Tests were conducted on candidate metallic anode 
materials (cold wall) and ceramic anode (hot wall) materials. A ten- 
hour duration cold wall slagging test was conducted on platinum, 
E-Brite 26-1, 330 stainless steel and IN 601 and the results were 
similar to those obtained for those materials in the AVCO Mark 
VII generator tests. Non-slagging, super hot (>1700°C) wall 
hafnia-rare earth oxide electrodes were tested in a sulfurous, west- 
ern coal-fired MHD environment. All four ceramic electrode pairs 
were destroyed. 20 references. 


(DOE/ET/15614—19) MHD generator component 
development. Quarterly report, January-March 1984, (Avco- 
Everett Research Lab., Inc., Ev MA 
1984. Contract AC22-80BT15614. 114p. NTIS, PC 
A01; GPO Dep. File Number DE85001516. 

Progress is reported on the following 4 tasks: Task 1 - MHD 
Channel Design and Performance, a series of tests has been per- 
formed at the CDIF to investigate the performance characteristics 
of the Avco CDIF 1Al MHD generator channel. The effect of 
cathode shorting on internal MHD electrical characteristics has 
been investigated. Task 2 - MHD Channel Construction and Life- 
time, several ceramic materials cooled with gas, water or contact 
were tested. The best insulating material appears to be a hot 
pressed silicon nitride. Task 3 - MHD Channel Loading and Con- 
trol, two new prototypical four oil on one core transformers were 
successfully tested. Extensive bench top tests of the new GTO/four 
coil transformer circuits were completed. Initial on-channel testing 
was performed. Task 4 - CDIF Hardware, Design, Fabrication and 
Testing, improvements were made in the magnetic calibration and 
control circuits. Removable shim pieces provide flexibility in apera- 
ture size. 


2485 (DOE/ET/15614—20) MHD generator component 
development. Quarterly report, April-June 1984, (Avco-Ever- 
ett Research Lab., Inc., Everett, MA (USA)). Aug 1984. 
Contract AC22-80ET15614. 56p. NTIS, PC AO4/ME A 
GPO Dep. File Number DE85001515. 

The overall objectives of this program are twofold: (1) to 
contribute, by appropriate systematic experimental and analytical 
investigations, to the engineering data base necessary to the design 
and construction of MHD generators at CDIF-scale (50 MW/sub 
th/) and baseload scale (2000 MW/sub th/); and (2) to design and 
fabricate specific hardware items to be tested at the CDIF site in 
Butte, Montana. Progress is reported on the following tasks: Task 
1: MHD channel design and performance; Task 2: MHD channel 
construction and lifetime; Task 3: MHD channel loading and con- 
trol; Task 4: facility operation; Task 5: CDIF related hardware; and 
Task 6: high interaction tests of a supersonic channel. 


> 
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2486 (DOE/ID/01745—T3) Mountain States Energy 
Division technical progress report, June 30-Septem- 
ber 30, 1984. (Mountain States Ener, Inc., Butte, MT 
(USA)). 1984. Contract ACO07-78ID01 45. 18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000815. 

This quarterly technical progress report presents the tasks 
accomplished at the Component Development and Integration Fa- 
cility (CDIF) during a scheduled shutdown to prepare for testing, 
installation, and initial firing of the TRW coal-fired combustor 
(CFC). ee ee coal system 
modification and installation; test bay modifications; plant availabil- 
ity enhancement; 1A channel refurbishment; i 
ty; CFC installation; CFC checkout at the CDIF; and initial CFC 
firing at the CDIF. 


2487 (DOE/PC/70507—1) MHD channel component 
development. Quarterly report, April-June 1984. oye 
ett Research Lab., Inc., Everett, MA (USA)). Aug 1984. 
Contract AC22-84PC70507. 82p. NTIS, PC A05 AOl; 
1; GPO Dep. File Number DE85000760. 

The overall objectives of this program are: to contribute, by 
appropriate systematic experimental and analytical investigations, to 
the engineering data base necessary for the design and construction 
of MHD generators at the 50 MW/sub th/ scale and ultimately at 
commercial sizes, and to design and fabricate specific 50 MW/sub 
th/ scale power train hardware to be tested at a site to be specified 
by DOE. The program consists of a series of related tasks as fol- 
lows: Task 1 - MHD channel design and performance; Task 2 - 
MHD channel development and lifetime; Task 3 - MHD channel 
loading and control; Task 4 - CDIF hardware, design, fabrication 
and testing; and Task 5 - support function 1 - facility operation. 
Progress is reported. (WHK) 


2488 (EUT-R—83-E-139) | Two-dimensional MHD 


Arts, J.G.A.; 


boundary layers in argon-cesium plasmas, 
Merck, W.F.H. (Technische Hogeschool Eindhoven (Neth- 


erlands). Afdeling der Elektrotechniek). Jul 1983. 153p. 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

A calculation method for two-dimensional MHD electrode 
boundary layers in an argon-cesium plasma, based upon the Patan- 
kar scheme, is described. The original Patankar scheme for gasdyn- 
amic calculations is extended with appropriate electro-magnetic 
terms in the gasdynamic equations. Special attention is given to an 
improvement of Patankar’s Couette layer approach and to the cal- 
culation of the pressure gradient for duct flows. Two approaches 
have been chosen. A rather coarse model introduced by Sherman 
and Reshotko, imposing a chosen j/sub x/ and j/sub y/ distribution 
within the boundary layer, and a two dimensional current potential 
distribution as a stationary solution of Maxwell's equations for each 
MHD generator segment, giving a neat current distribution within 
the boundary layer. Currents, measured in the experiments of the 
Eindhoven Blow Down facility, are used in the calculations in 
order to check for the gasdynamic generator performance in both 
afore-mentioned approaches. This discrepancy between the two 
current distribution models proves that an accurate and detailed de- 
scription of the current distribution is indispensable to predict the 
gasdynamic behavior accurately. Programs that give a sufficient ap- 
proximation of the streamer like discharge structures in argon- 
cesium plasmas are not yet available nowadays. 


2489 Bulk distribution of fault currents in a MHD Far- 
aday channel. Kuo, S.; Levi, E. (Polytechnic Inst. of New 
York, F e, NY). Energy Conversion and Manage- 
ment; 24: No. 1, 43-48(1984). 

A general impulse excitation technique is developed for 
exact two-dimensional analyses of electric faults. The exact impulse 
response function is derived and used to determine analytically the 
distribution of the fault current in the plasma core for the three spe- 
cific cases: (1) short circuit of one load, (2) one load rejection, and 
(3) short circuit between two adjacent electrodes. The obtained 
fault currents are also presented in three dimensional plots for clar- 
ity. The results show that the faults hardly affect the core of the 
plasma, and that the perturbation currents flow in the thin bounda- 
ry layers adjacent to the electrodes. 
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REFER ALSO TO CITATION(S) 3005002030, 2034 


2490 (ANL—84-38) Advanced fuel cell development. 
Progress report, October-December 1983. Pierce, R.D.; 
Blackburn, P.E.; Claar, T.D.; Fousek, R.J.; Huang, H.S.; 
Kaun, T.D.; Minh, N.Q.; Moreschi, J.R.; Mrazek, F.C.; Pic- 
ciolo, J.J. (Argonne National Lab., IL ‘USA)). Aug 
Contract W-31-109-ENG-38. 47p. NTIS, PC A03/M. AOl; 
GPO Dep. File Number DE85000781. 

This report describes fuel cell research and development ac- 
tivities at Argonne National Laboratory (ANL) during the period 
October through December 1983. These efforts have been directed 
principally toward seeking alternative cathode materials to NiO for 
molten carbonate fuel cells. Based on an investigation of the ther- 
modynamically stable phases formed under cathode conditions, a 
number of prospective alternative cathode materials have been 

identified. The materials LiFeO2, LizMnOs, and ZnO were selected 
from that list for investigation during this period. They have been 
doped to promote conductivity and tested for solubility and ion mi- 
gration in the cell environment. The compound LieMnOs has 
proved most attractive, and techniques are being studied for the 
preparation of thin cathodes by tape casting the LieMnOs product. 


2491 (DOE/ET/17019—12) Development of molten car- 
bonate fuel cell power plant. Quarterly technical progress 
report, November 1, 1982-January 31, 1983. (General Elec- 
tric Co., Schenectady, NY (USA). Advanced Energy Pro- 
ogy Dept .). 1983. Contract AC02-80ET17019. 79p° NTIS, 
A05/MF A011; 1; GPO Dep. File Number DE84014423. 
The major effort during this report period was directed 
toward developing and understanding the behavior of thin electro- 
lyte support structures. Twenty four (24) cell tests were run to in- 
vestigate changes in support matrix composition, cell heat-up proce- 
dures, carbonate distribution and cell holding force. Structures 
were produced both by tape casting and hot roll milling methods 
over a thickness range of 0.010 to 0.020 inches. Cell performance 
was characterized by a generally improving trend over the period, 
as better understanding was developed regarding binder burnout 
and electrolyte impregnation requirements as well as the introduc- 
tion of mixed large and small particle sizes to produce crack resist- 
ant tiles. Tile process development continued with the evaluation of 
several binder systems (the best to date being polyvinyl butyral) 
and the blending of various particle sizes to tailor median pore size, 
total porosity and to improve crack resistance. Work was initiated 
on a new approch to electrolyte introduction by prefilling the 
anode with liquid formate for conversion to carbonate. A cell test 
incorporating a metal coated ceramic bubble pressure barrier/anode 
composite exhibited good anode performance. The same technique 
was successfully used to fabricate a bubble pressure barrier contain- 
ing cathode, which will be important for cathode materials other 
than NiO. Experimental results for the interference fit manifold seal 
design, insulated with fibrefax, show leakage rates well within al- 
lowable limits after 1400 hours at 1200F. 


2492 (DOE/ET/17019—13) Development of molten car- 
bonate fuel cell power plant. Quarterly technical progress 
report, February 1-April 30, 1983. (General Electric Co., 
ry NY (USA). Advanced Energy Programs 
yee 1983. Contract AC02-80ET17019. 50p. NTIS, PC 
03/MF A01; 1; GPO Dep. File Number DE84014425. 

During the ‘initial part of this report period, program effort 

was entirely directed toward accomplishing a successful demonstra- 
tion of performance repeatability. Starting in February, a series of 
twelve identical 100 cm? cells have been operated. All cells con- 
tained .020" hot-rolled, coated particle tiles. Test conditions for 
each cell were set at 75% hydrogen utilization of standard fuel 
(0.6H2/0.4 CO: - humidified at 140°F) and 55% CO: utilization of 
standard oxidant (0.25 CO2/0.75 air-humidified at 140°F). All cells 
surpassed the program goal of .725V at 160 mA/cm? Averaged 
performance for the twelve cells was 984 mV at open circuit and 
758 mV at load voltage at 160 mA/cm? During the latter part of 
the report period, effort was redirected to focus on preparations for 
the next program goal: test of a 12" x 12” sheet metal cell. Devel- 
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opment of the manifold seal ring design continued with test results 
showing acceptable leakage rates and insulating characteristics. 
Analyses were conducted to evaluate the effects of operating tem- 
perature and time on creep relaxation in the seal. An investigation 
of electrolyte loss mechanisms was initiated to support definition of 
electrolyte storage and management requirements for improved en- 
durance. During this period, component electrolyte distribution was 
measured by post mortem analysis of sixteen cells for comparison 
to initial electrolyte loadings. Efforts were also directed toward the 
production of powders to support tile fabrication, an investigation 
of tile conductivity, the development of .030" NiO cathodes and 
the fabrication of Ni/Cu coated ceramic anodes to support the test 


program. 


2493 (DOE/ET/17019—14) Development of molten car- 
bonate fuel cell power plant. Quarterly technical progress 
report, May 1-July 31, 1983. (General Electric Co., Sche- 
nectady, NY (USA). Advanced Energy Programs t.). 
1983. Contract AC02-80ET17019. 32p. SXTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE84014426. 

Major emphasis during this report period has been directed 
toward preparing for the 12” x 12” cell test. Sheet metal forming 
problems have been resolved and development of weld process pro- 
cedures is continuing. Major components for the test facility have 
been received to permit facility assembly next month as planned. 
Scaleup of electrochemical components is continuing. Cell test re- 
sults indicate that performance is relatively insensitive over a 1.0 to 
2.0 wm particle size in the matrix tape, which will ease powder 
preparation requirements. Scaled-up .030” thick cathodes were also 
fabricated to permit investigating performance and strength im- 
provements over .015” cathodes. Electrolyte loss mechanisms were 
correlated to experimental results. Reasonably good agreement was 
achieved in quantifying electrolyte loss and distribution in cells run 
for approximately 400 hours by accounting for Lithium consump- 
tion in the electrodes. Longer term experiments have been initiated. 
Efforts to identify alternate binder systems for matrix tape develop- 
ment continued, with the objective of improved fabricability. 


2494 (DOE/ET/17109—1637) 40-kW fuel cell technolo- 
gy improvement program, manufacture and acceptance test of 
three early field test 40-kW power plants. Final report, Sep- 
tember 29, 1980-October 14, 1983. (United Technologies 
Co , South Windsor, CT (USA). Power Systems Div.). 
19 . Contract AC01-80ET17109. 116p. NTIS, PC A06/MF 
AOl; 1; GPO Dep. File Number DE84015381. 

United Technologies Corporation is developing fuel cell 
power systems to provide on-site energy service, which would in- 
clude both electric and thermal energy, to commercial and multi- 
family residential buildings. This development is supported by both 
private and public resources, including major contract efforts from 
the US Department of Energy and the Gas Research Institute. This 
report covers the work conducted at UTC during the period Sep- 
tember 29, 1980 to October 14, 1983. This was a transition period 
between the Engineering and Development Program and the 49 
unit field test program, both of which are supported jointly by 
DOE and GRI. During that period, three experimental 40-kW fuel 
cell power plants were manufactured and acceptance tested by 
UTC. Two units were delivered to host utilities in order to verify 
the installation and operational procedures and obtain operating ex- 
perience in support of the subsequent 49 unit field test program. 
The third unit was maintained at UTC to be used as the support 
test power plant for the more extensive field test programs. 


2495 (DOE/NASA—0017-4) Manual of phosphoric acid 
fuel cell stack three-dimensional model and computer pro- 
gram. Lu, C.Y.; Alkasab, K.A. (Cleveland State Univ., OH 
SA)). May 1984. Contract AI21-80ET17088. 66p. 
ASA-CR—174722). NTIS, PC A04/MF A0Ol1; 1; GPO 
Dep. File Number DE85002313. 

A detailed distributed mathematical model of phosphoric 
acid fuel cell stack have been developed, with the FORTRAN 
computer program, for analyzing the temperature distribution in the 
stack and the associated current density distribution on the cell 
plates. Energy, mass, and electrochemical analyses in the stack 
were combined to develop the model. Several reasonable assump- 
tions were made to solve this mathematical model by means of the 
finite differences numerical method. 
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2496 High temperature solid electrolyte fuel cell with 

ceramic electrodes. Marchant, D.D.; Bates, J.L. (to t. of 

Fe US Patent 4,459,341. 10 Jul 1984. Filed date 2 Feb 
. Vp. 

PAT-APPL-463204. 

A solid oxide electrolyte fuel cell is described having a cen- 
tral electrolyte comprised of a HfO2 or ZrO: ceramic stabilized and 
rendered ionically conductive by the addition of Ca, Mg, Y, La, 
Nd, Sm, Gd, Dy, Er, or Yb. The electrolyte is sandwiched between 
porous electrodes of a HfO2 or ZrO: ceramic stabilized by the addi- 
tion of a rare earth and rendered electronically conductive by the 
addition of IngOs. Alternatively, the anode electrode may be made 
of a metal such as Co, Ni, Ir, Pt, or Pd. 


Se ee ee et ea 

K2COs; melts as determined by cyclic voltammetry. Kaun, 
T.D. soem ee Legg a. J Division, Argonne National 
Laboratory, ——- Illinois). Proceedings - Electrochemical 
Society; 843: 48 97(May ee (CONF-8305100__). 

From 4. Electrochemical Society international symposium 
on molten salts; San Francisco, CA, USA (8 May 1983). 

it of molten carbonate fuel cells is 

with the stability of the NiO (lithiated) cathode. Observations of 
metallic nickel deposits within the electrolyte matrix have prompt- 
ed investigation into modes of operation to enhance NiO stability as 
well as a search for alternative cathode materials. In this paper, 
cyclic voltammetry has been applied to examine Ni** concentration 
in LigCOs-KaCO; melts with NiO present. A test cell with three 
gold electrodes, one being the reference with 1/3 O2 - 2/3 CO. gas 
purge, employed voltage limits +0.2 to -1.0 V. Data and physical 
samples were collected at temperatures between 823 and 1023 K. 
The LieCO3-K2COs melt compositions ranged from 65 to 38 mol % 
LigCOs. Solubility of NiO as a function of increasing temperature 
(823-1023 K) differed for the respective dry carbonate melt compo- 
sitions, increasing in a range from 5 to 45 wt ppm Ni for 62 mol % 
LieCOs, while decreasing in a range from 15 to 5 wt ppm Ni for 38 
mol % LieCOs. In 50 mol % LieCOs, NiO solubility increased from 
10 wt ppm Ni at 823 K to 30 wt ppm Ni at 1023 K. Humidified 
cathode gas significantly increased NiO solubility (up to 10 X). The 
increase was partially reversed by dry gas purge with a 2 to 4 fold 
increase of Ni concentration remaining even after days of dry gas 
purge. Humidified gas did not affect the coefficients of the respec- 
tive NiO solubility functions with temperature. 


2498 Molten carbonate fuel cells industrial cogenera- 
tion. King, J.M.; Levy, A.H. (United Technologies Power 
Systems). pp 1218-1224 of Proceedings of the 1981 Interna- 
tional Gas Research Conference. Rockville, MD, USA; 
Government Institutes, Inc. (1982). (CONF-810909—). 

From International gas research conference; Los Angeles, 
CA, _ oe Sep 1981). 

study conducted for the Gas Research Institute shows 

that una carbonate fuel cell power plants could provide signifi- 
cant energy cost and resource savings in industrial cogeneration ap- 
plications. Recent stable operation of a 10 cell stack of subscale 
molten carbonate cells through 3000 hours provides evidence of 
substantial progress in the development of this technology. 


png a 


cell field test project. Cummings, 
CR: Sperberg, fo mag = Inc.). pp 1243- 


1253 of Frooties of the 1981 International Gas Research 
Conference. Rockville, MD, USA; Government Institutes, 
Inc. (1982). (CONF-810909—). 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

Beginning in 1982, the Gas Research Institute (GRI), the 
U.S. Department of Energy (DOE), United Technologies Corpora- 
tion (UTC) and approximately twentyfive gas and electric utilities 
will field test approximately fifty 40-kW fuel cell power plants at 
20-30 different sites across the country. The goal of this field test is 
to gain enough technical data, field experience and market knowl- 
edge to begin initial commercialization of Onsite Fuel Cell Energy 
Systems by the mid-1980’s. These energy systems benefit from the 
high efficiency of fuel cell operation as well as from the high over- 
all fuel efficiency that results from the cogeneration of electricity 
and by-product heat. Installed onsite in multifamily residential, 
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commercial and industrial buildings, the power plant can provide 
electricity and heat while conserving energy, decreasing costs and 
meeting the most stringent environmental regulations. The Onsite 
Fuel Cell Energy System offers an excellent opportunity to contrib- 
ute toward the achievement of our energy goals while significantly 
reducing the consumer's energy bills. 
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REFER ALSO TO CITATION(S) 3200002199, 2429, 2474, 2478 


2500 (DOE/EIA—0441(83)) Energy conservation indi- 
cators 1983 annual report. (USDOE Energy Information 
Administration, Washington, DC. Office of Energy Markets 
and End Use). Oct 1984. 129p. NTIS, PC A07/MF AOI; 1 - 
GPO; GPO Dep. File Number DE85002160. 

The latest energy data for several key measures of the effi- 
ciency of energy use are presented. Energy consumption data by 
end-use sector and by region are plotted against economic and de- 
mographic variables to focus on energy-use trends. End-use energy 
consumption is measured in delivered Btu to end users, unless the 
data are otherwise noted as total. Total energy consumption in- 
cludes, in addition to delivered Btu to end users, energy consumed 
in generating and transmitting electricity. The data are presented in 
five sections: Aggregate Indicators, Residential Indicators, Com- 
mercial Indicators, Industrial Indicators, and Transportation Indica- 
tors. Each section is preceded by a summary of some of the key 
findings and a data discussion. The data tables, including data 
sources and other documentation, are contained in Appendix A. A 
map of the four US Census Bureau regions is found in Appendix B. 
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REFER ALSO TO CITATION(S) 3201002151, 2412, 2413, 2475 


(AD-A—142987/7) Quantification of daylighting. 

Master's thesis. Ingram, T.J. IV. (Air Force Inst. of Tech., 

ight-Patterson AFB, OH (USA). School of Systems and 

Logistics). 2 Dec 1983. 81p. (AFIT-LSSR—52-83). NTIS, 
PC A05/MF AOI. 

It is the policy of the Air Force to consider solar design ap- 
plications in its new construction where there is a potential for sig- 
nificant savings of fossil fuel-derived energy. The required analysis, 
however, is often either not performed properly, or not performed 
at all. There is a requirement for a simplified preliminary analysis of 
solar applications so that such analyses may be more reliably ac- 
complished. One aspect of passive solar design is daylighting, used 
to supplement electric light when conditions are appropriate. A 
computer program is developed to aid in preliminary daylighting 
analysis by automating two accepted design procedures: the Zonal 
Cavity Method for interior lighting design; and the Libby-Owens- 
Ford method for predicting interior daylighting. After a trial run, it 
is shown that the appropriate use of passive daylighting can save 
approximately 23% to 33% of kilowatt-hour lighting costs for a 
design light level of 70 footcandles. The author concludes that day- 
lighting can offer significant potential savings in lighting costs. 


2502 (BFR-R—27-1984) Energy conservation at oo 
service - the medical care administration of Malmoe. Meas- 
urement and evaluation. Nilsson, E.; Sahlin, C.; Andersson, 
S. (Statens Raad foer Byggnadsforskning, Stockholm 
(Sweden)). 1984. 83p. (In Swedish). NTIS (US Sales Only), 
PC A0S5/MF AO1. File Number DE84752074. 

In the central kitchen where 1.9 million food portions are 
produced yearly, energy conservation has been an important task, 
working comfort has been improved, heat exchangers, tapwater 
preheaters and mixers have been installed. Heat and water meters 
have been used for the evaluation of energy consumption. During 
the first year of action a reduction of 740 MWh was achieved. The 
investment of 1.3 million SEK brought along an additional reduc- 
tion by 900 MWh. The total payback period was found to be 3.5 
years. The heat exchanger in the ventilation system being, however, 
uneconomical. Some of the recorded energy conservation data 
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were not accessible for evaluation afterwards because of minor mal- 
functions of the system. 


2503 (BFR-R—111-1983) Natural heat and climatic > 
sources of area planning. Energy oriented report. Ryden, B : 
be on iy I. (Statens Rasd foer Byggnadsfo: 
Stockho tsvredsny) 1983. 168p. (In Swedish). NTIS (US 
Sales Only), PC A08/MF A0Ol1. File Number DE84752058. 

The approriate way of reporting the use of stored heat and 
local climate when planning for an energy adapted urbanization is 
discussed. The strategical and the detailed requirements are desr- 
cibed. The necessity to establish links between scientists, techni- 
cians and planning personnel is emphasized. It is shown that the 
traditional basis of planning will be sufficient. The final reporting 
should summarize the concurring progress reports. A number of re- 
ports and examples from practice are presented. 


2504 (BFR-R—117-1983) Energy efficiency and indoor 
climate of one-family houses having heavy and light carcass 
respectively. Soedergren, D.; Fagerstedt, A. (Statens Raad 
foer By forskning, Stockholm (Sweden)). 1983. 39p. 
(In Swedish). NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE84752072. 

Energy efficiency and indoor climate of 16 one-family 
houses having heavy and light carcass, respectively, have been 
compared. The living area of the houses is 165 m2 Temperature 
distribution in the houses was found to be satisfactory. The effect 
of solar heat was hardly discernible in the heavily built houses. 
There were no large differences of energy consumption between 
the different houses. The total average consumption of energy for 
heating. ventilation, hot water and household electric power was 
21000 kWh per year. Heating and ventilation used between 10500 
and 18300 kWh. The heavy houses could be warmed up by cheap 
night-time electric power and they also showed a large time con- 
stant which eliminated the effect of electric power interruptions. 


2505 (BFR-R—145-1983) Absorption of heat by tubes 
placed in running water at the bottom. Laboratory tests. 
Svensson, T.; Soerman, L.O. (Statens Raad foer Byggnads- 
forskning, Stockholm (Sweden)). 1983. 39p. (In Swedish). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE84752068. 

Absorption of heat by tubes has been measured in a duct, 20 
to 30 cm deep, at a temperature between 1 and 10 degrees C and at 
flow rate between 4 and 27 cm per second. The tubes were made 
of polythene and copper, having a diameter of 32 and 35 mm, re- 
spectively. The heat gain per m of tube as a function of tempera- 
ture difference between brine and outside water is presented. Heat 
transfer and Nusselt number have been calculated. The experiments 
show that Nusselt number (Nu) will be proportional to the square 
root of Reynolds number (Re) in the interval between 1000 and 
10000. For a tube on an even bottom, Nu is equal to 0,77 multiplied 
by the square root of Re. It was found that coating the tube with 
ice will start at low water temperature and flow. An increase of 
heat absorption will lower the brine temperature and the coating of 
ice will increase. 


2506 (BFR-R—148-1983) Extraction of heat from rock- 
drilled wells. Field measurements and experience. Tollin, J.; 
Andersson, S.; Eriksson, A. (Statens Raad foer Byggnads- 
forskning, Stockholm (Sweden)). 1983. 65p. (In Swedish). 
NTIS (US Sales Only), PC A04/MF A0O1. File Number 
DE84752069. 

This report deals with the experience from five wells as 
energy sources, 1980 to the summer of 1982. It is shown that 
ground source heat pumps represent a stable source of energy. 
Three different systems have been studied, namely an open ground 
water system, cooling tube wells and a combined system with inter- 
mittent water output. The plants deliver heat and hot water to one- 
family houses. The depth of the wells is between 89 and 145 m and 
the delivered amount of heat is between 19 and 26 MWh per year. 
The heat factor was between 2.5 and 1.8. The calculated thermal 
conductivity coefficient of the rock was between 2.2 and 3.3 W per 
m and degrees K. The economy of the plants is discussed. 
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2507 (BNL—51803) Evaluation of modifications to the 
Mastin double-envelope house. Dennehy, G.; Loss, W.; 
Jones, R.F. (Brookhaven National Lab., Upton, NY (USA) 
Apr 1984. Contract ‘AC02-76CH00016. 31 PC 
A03/MF A0O1; 1; GPO Dep. File Number BE85002786. 

A double-envelope house in Middletown, RI, evaluated by 
Brookhaven National Laboratory personnel in 1981, was subse- 
quently modified by the owner. The glazing in the roof was re- 
moved and replaced by skylights with only one-sixth as much area. 
The between-shells space was closed at the top of the north wall 
and at the top of the sunspace. Ducts and a thermostatically con- 
trolled fan were installed to draw warm air from the top of the sun- 
space and blow it through the crawl space. The house performance 
was re-monitored in 1983 to identify the effects of the modifica- 
tions. In general, they served to reduce construction cost and im- 
prove comfort without increasing the house’s low requirement for 


auxiliary heat. 


2508 (CONF-8310218—2) Investigation of factors influ- 
encing infrared roof moisture surveys using a mathematical 
model. Childs, K.W.; Courville, G.E.; Childs, P.W. (Union 
Carbide Corp., Oak Ridge, TN (USA). Computer Sciences 
Div.; Oak Ridge National Lab., TN (USA)). 1983. Contract 
AC05-840R21400. 14p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85002300. 

From 11. Society of Optical Engineers conference on ther- 
mosense; na, IL, USA (2 Oct 1983). 

In low sloped roofing systems using porous insulation, the 
presence of water can significantly degrade thermal performance. 
Because of the different thermal characteristics of wet and dry insu- 
lation, there is often a surface temperature differential between 
areas of wet and dry insulation. Under the right circumstances, the 
areas of wet insulation can be detected by means of infrared sensing 
techniques. To better define the conditions under which infrared 
techniques can distinguish between areas of wet and dry insulation, 
a mathematical model was developed. This model is a one-dimen- 
sional, transient heat transfer model of a roofing system. The model 
considers conduction through the roof, insolation, radiant exchange 
between roof and sky, convective heat transfer between the roof 
and air, and the influence of moisture trapped in insulation. For one 
particular roof system, a parametric study was undertaken using 
this model to determine the influence of moisture content, outside 
air temperature, wind speed, insolation, sky temperature, and other 
factors on the roof surface temperature. recommenda- 
tions for employing thermal sensing techniques to locate wet insula- 
tion are developed. 


2509 (CONF-8410153—2) Assessment of ground-coil 
heat-pump technology. Fischer, R.D.; Stickford, G.H.; 
Jakob, F.E. (Battelle Columbus Labs., OH (USA)). 1984. 
Contract AC05-840R21400. 19p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE85002567. 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

This paper summarizes results from an analytical comparison 
of the performance and economics of residential space conditioning 
with three types of ground-coupled heat-pump systems and air- 
source systems in ten metropolitan areas of the United States. Addi- 
tional results from parametric analyses of the effects of costs, soil 
properties, operating strategy and alternate system configurations 
are also summarized. 


2510 (CONF-8410153—3) Predicted energy savings for 
a residential heat pump utilizing a fluidized-bed heat exchang- 
er. Vineyard, E.A. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 10p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85002467. 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

The objective of this study was to determine if the energy 
efficiency of an optimized, state-of-the-art, residential heat pump 
could be increased by utilizing a fluidized-bed heat exchanger in 
place of a conventional heat exchanger on the outdoor side of the 
heat pump system. Using the Oak Ridge National Laboratory 
(ORNL) Heat Pump Model, comparisons were made between the 
advanced system (utilizing a fluidized-bed heat exchanger) and the 
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base system (optimized, state-of-the-art) in eleven cities. The calcu- 
lated annual energy savings for the advanced system ranged from 
29 to 777 kWh/y, with the largest savings occurring in areas where 
the frosting and defrosting losses of the base unit are greatest, such 
as in the northeast. 


2511 Nap Laboratory test, design model 
validations, and of a heat pump water 
heater. Zimmerman, K.H. (Oak Ridge National Lal Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 8p. NTIS, PC 
A02. File Number T185002461. 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

A residential separated-type heat pump water heater 
(HPWH) was instrumented and tested under laboratory conditions. 
Performance of the system was measured during steady-state oper- 
ation over a range of ambient temperature, 50 to 100°F, and enter- 
ing water temperatures, 115 to 130°F. The coefficient of perform- 
ance (COP) improved 34% for the ambient temperature increase. 
The entering water temperature increase caused a decline in COP 
of 14%. The experimental data was used to form a data base on the 
performance of a typical residential separated-type HPWH and to 
validate an analytical steady-state computer design model. The 
design model was formulated as a modification of an existing heat 
pump model by developing new subroutines. The model proved ca- 
pable of predicting the performance of the HPWH system. The 
design model can be used to evaluate recommendations for im- 
provements in component and system design. Early parametric re- 
sults show the design model's potential usefulness in design studies. 


2512 (DOE/NBB—0051/9) Recommendations for 

energy conservation standards for new com- 
saenaieh bellies, Wohune SUE Uaeitaetinn of Gin teat enemien, 
Appendix C: life-cycle code documentation. (Pacific North- 
west Lab., Richland, WA (USA)). Oct 1983. Contract 
AC06-76RL01830. 291p. NTIS, PC A13/MF AO1; 1; GPO 
Dep. File Number DE85003152. 

TLCCI1B8 is a life-cycle cost computer program developed at 
Pacific Northwest Laboratory (PNL). The model is designed to 
support economic analysis of energy conservation improvements to 
buildings. The model not only reflects real-world parameters, in- 
cluding utility rates, and tax policies, but also supports economic 
comparisons between proposed improvements to the building. The 
task of computing life-cycle costs is not in itself complicated, but 
complexities are introduced as the modeler attempts to introduce 
actual utility rate structures, local tax information, multiple fuel in- 
flation rates, and operation, maintenance and capital replacement 
schedules over the lifetime of the building. TLCC18 captures these 
complexities to develop realistic life-cycle cost calculation for each 
case analyzed. The model compares different cases to calculate the 
internal rate-of-return and the fuel-switching point (among other 
comparative parameters) to provide the decision maker with infor- 
mation on the relative benefits of different improvements. Volume 
III is a description of the project's testing process and contains 
summaries of the energy and economic implications of the applica- 
tion of these recommendations to 10 test buildings across 7 cli- 
mates. It is supported by appendices that document input data, as- 
sumptions, and computer codes employed in the testing process. 


2513 | oie ae pp 51.1-51.10) Compari- 
residential 


son of emissions from wood/coal stoves and a 
novel wood-chip-fired heating system. Truesdale, R.S. (Re- 
search Triangle Inst., Research Tri Triangle Park, NC). Jul 
1983. Electric Power Research Inst., 3412 Hillview Ave., 
Palo Alto, CA 94304. File Number T184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studie 
and industrial, commercial, and residential applications. 

NO/sub x/ and hydrocarbon emissions from residential 
wood and coal stoves, and from industrial wood-fired boilers, are 
compared with those from a novel residential wood-chip-fired heat- 
ing system. Combustion conditions and fuel properties influencing 
NO/sub x/ and hydrocarbon emissions are identified. The most im- 
portant factors influencing NO/sub x/ emission levels are fuel ni- 
trogen content, temperature, and combustion efficiency. Hydrocar- 
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bon emissions are affected by temperature and combustion efficien- 
cy. 


2514 (EPRI-CS—3182-Vol.2, pp 52.1-52.18) Combus- 
tion modification to reduce wood stove emissions. Allen, 
J.M.; Piispanen, W.H. (Battelle, Columbus Labs., OH). Jul 
1983. Electric Power Research Inst., 3412 Hillview Ave., 
Palo Alto, CA 94304. File Number 7184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

A recent laboratory program has characterized the organic 
emissions from residential wood stoves. Both CO and hydrocarbons 
were found to be effectively reduced by a catalytic afterburner. 
However the NO/sub x/ emissions were found to be increased ap- 
preciably. The afterburner was not supplied with auxiliary fuel be- 
cause large amounts of CO and unburned hydrocarbons are normal- 
ly emitted from the primary burning of the wood. Heating second- 
ary air was supplied to the inlet of the afterburner, even though 
sufficient residual oxygen is normally present. An appreciable in- 
crease in NO/sub x/ concentration in the flue gas was observed as 
it passed through the catalyst unit. When the activated catalyst unit 
was replaced with a similar ceramic structure without the active 
coating, a reduction in NO/sub x/ was observed. The NO/sub x/ 
was predominantly NO in both situations. Wood is generally a low 
nitrogen fuel (0.1 percent), but nitrogen conversion to NO/sub x/ 
seems to be high in the catalytic afterburner, resulting in NO/sub 
x/ emissions exceeding 30 ppM. 


2515 (KTM/E-B—29) Use of heating energy in build- 
ings 1980. Research report. (Ministry of Trade and Industry, 
Helsinki (Finland). Energy Dept.). 1984. 93p. (In Finnish). 
NTIS (US Sales Only), PC A05/MF AOl1. File Number 
DE84752085. 

The survey indicates that the principal heating system for 
46% of the volume of 1-2 dwelling buildings is oil-fuelled central 
heating, for 19% electric heating, and for 16% stove heating. The 
principal heating system for two-thirds of the volume of multi- 
dwelling houses is regional heating and for one-third oil-fuelled 
central heating. The corresponding figure for oil-fueled central 
heating in other buildings is 56%. The most common supplementa- 
ry heating system is direct electric heating, accounting for 4.4% of 
the volume heated, while the second most common system is stove 
heating, accounting for 4.0% of the volume. The distribution of 
supplementary heating by type of building is quite uneven. It is 
fairly common in 1-2 dwelling buildings, educational facilities, in- 
dustrial buildings, and other buildings. The principal heating system 
of one building in eight changed during 1976-1980, regional heating 
accounting for 10% of the new systems and oil-fuelled central heat- 
ing for 10% of the old systems. The total heating energy consump- 
tion of all buildings in 1980 was 73 935 GWh; exclusive of industri- 
al buildings, 59 542 GWh. Light and heavy fuel oil accounted for 
about two-thirds of consumption and regional heating for one-fifth. 
Residential buildings accounted for 70% of heating energy con- 
sumption if industrial buildings are not taken into account. The 
survey indicated that the gross specific consumption of all buildings 
in 1980 was 74 kWh/m‘ and the net specific consumption 59 kWh/ 
m*. Net specific consumption rates varied depending on the type of 
building. As regards residential buildings, below-average rates were 
registered for 1-2 dwelling buildings , above-average rates for ter- 
raced houses , and about average rates for multi-dwelling houses. 


methods of the ther- 
mal indoor climate. try of Trade and Industry, Helsin- 
ki (Finland). Energy Dept.). 1983. 36p. (In Finnish). NTIS 
(US Sales Only), A03/MF AOl. File Number 
DE84752092. 

This report will introduce methods for measuring of the 
thermal indoor climate. These methods are usable when clarifying 
and controlling the indoor climate and its relation to requirements. 
The methods are also suitable when clarifying the justification and 
the cause of complaints concerning the indoor-climate. The meth- 
ods have been chosen in the way that the measuring procedure and 
the measuring system in general are quite simple out reliable. The 
measurements can be carried out in two levels. Simple short meas- 
urements of A-level are suitable to give a quick real general view 


(KTM/E-D—43) Measuring 
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about the indoor climate. The more complicated B-level is used, 
when there is a need to more exactly analyze the indoor climate 
conditions. The methods are most suitable for dwellings and office 
buildings as well as such industrial buildings, where there no exist 
considerably cold or hot surfaces. In these guidelines there are pro- 
posed requirements for the accuracy of the measurements of air 
temperature, operative and directed operative temperature, surface 
temperature, humidity and air velocity. In the guidelines there are 
also described the methods and instruments for the recommended 
methods. 


2517 (KTM/E-D—46-B) Energy economy control 
system of buildings. Research report. (Kauppa- ja Teollisuus- 
ministerio Energiaosasto, Helsinki inland), 1983. 46p. (In 
Finnish). NTIS (US Sales Only), PC A03/MF AOL. File 
Number DE84752091. 

The purpose of the research into the energy economy con- 
trol system of buildings has been to design a practical device in- 
volving the use of ADP, this device being able to indicate quickly 
how well the building has kept to energy consumption plans. De- 
velopment has taken place by experimenting with models in the 
buildings in the charge of the researcher and by presenting new so- 
lutions for those points which have proved problematic. The re- 
search results have been written in the form of directions that can 
be applied in the work of the administrative and caretaking staff. In 
this resulting "KETO" system for controlling the energy economy 
of buildings the consumption meter readings are collected at 
weekly or four-weekly intervals, and are fed directly into the com- 
puter at the ADP service office. The computer outputs data on 
consumption, disparities from the budget and forecasted annual re- 
sults. On the basis of the report the person in charge of the building 
sees such things as the effects of his own measures on energy con- 
sumption. In practice he receives analysed feed-back on the results 
of his work within a week of measurements being taken. This is on 
the one hand had a powerful motivating factor, and on the other it 
provides good reason for carrying out correcting measures when 
these are still of use. The system provides a powerful monitoring 
and planning device for the administration and work supervision. 
The system is suitable for all buildings where heat, electricity and 
water consumption can be measured precisely. In an individual 
building where the annual energy budget amounts to over 15.000 
marks it can be assumed that the saving achieved would cover 
costs arising from the control system's use. The system can be 
taken into more extensive use immediately when the present service 
of reporting temperatures daily is increased and the ADP service 
offices include the computer program resulting from this research 
in their range of programs. 


2518 (LBL—18535) Comparative study of combustion in 
unvented space heating devices. Lionel, T.; Martin, R.J.; 
Brown, N.J. (Lawrence Berkeley Lab., CA (USA)). Oct 
1984. Contract AC03-76SF00098. 42p. (CONF-8410156—4). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE85000673. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Stanford, CA, USA (22 Oct 1984). 

The combustion characteristics of radiant, convective, and 
multi-stage kerosene heaters have been determined and compared. 
Two types of experiments were conducted. In the first of these, 
composition and temperature were measured as a function of axial 
position in the heater to determine the progress of combustion. In 
the second type, composition, fuel consumption rate, temperature, 
pressure, and exhaust stream mass flow rate were measured in an 
exhaust manifold to ascertain the effect of heater type and heater 
operating conditions on exhaust gas composition. Fuel consumption 
was sensitive to wick height, wick age, and volume of fuel in the 
tank. Heater design strongly influenced emission concentrations. 
The multi-stage heater had the strongly influenced emission con- 
centrations. The multi-stage heater had the smallest concentration 
of CO and intermediate concentrations of NO/sub x/. The radiant 
heater had the largest concentrations of CO and smallest NO/sub 
x/ concentrations. The convective heater had the greatest NO/sub 
x/ concentrations. Results were compared with chamber and other 
laboratory studies, and agreement among the various studies was 
found to be quite satisfactory. 
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2519 (NP—4751640) Description of measurements and 
measuring equipment. Part report. (Danske Elvaerkers For- 
enings Udredningsafdeling (DEFU), Lyngby). Aug 1982. 

3p. (In Danish). NTIS (US Sales Only), PC A05, AOl. 
File Number DE84751640. 

EFP-80. Energy Research program of the Danish Ministry 
of Energy on heat pumps, project 2, operational experiences of 
small heat pump systems. 

The Danish nationally sponsored heat pumps program con- 
sists of 9 subprojects. Subproject no. 2 concerning experience col- 
lected on the hitherto existing small heat pumps systems is present- 
ed in this report. Measurements were accomplished in 41 objects all 
over the country and consumer queries were collected and proc- 
essed. Safety and economic aspects of heat pumps operation are 
evaluated. Measurements of energy consumption to heat respective- 
ly space and water and to run the auxilliary equipment (pumps, de- 
frosting etc.) are accomplished by means of water meter connected 
with electronic circuit and tape recorder. Heat pump types meas- 
ured were: ground/water - for space and water heating, air/water - 
for space and water heating and air/water - for water heating. 


2520 (NP—4752041) Information collection (investiga- 
tion of query answers). Energy research program of The 
Danish Ministry of Energy. Heat- pump systems 2. Operation 
experience with small heat-pump systems. (Danske El- 
vaerkers Forenings Udrednin, es (US oy (DEFU), Lyngby). 
Jul 1983. 3 “(nD Danish). es Only), PC A03/ 
MF AO1. File Number DEEA752081. 
Electric utilities in Denmark delivered poll queries to all the 
heat-pump users in residential buildings. About 2000 replies con- 


cerning operation experience with heat-pumps were collected and . 


evaluated with regard to building types, pump types etc. 


2521 (NP—4752042) Heat pumps in el-heated houses 
Preliminary project. Energy research program of the Danish 
Ministry of Energy. Heat pump systems 6. System- and 3 
ponent development. Nielsen, B.; Martens, P.; Munter, P. 
(Danske Elvaerkers Forenings Udredningsafdeling ge te 
Lyngby). Aug 1983. 39p. (In Danish). NTIS (US Sal 
Only), PC A03/MF AO1. File Number DE84752042. 

Energy consumption in electrically heated houses can be re- 
duced by means of heat pumps. A heat pump can cover space heat- 
ing needs to some extent and the entire hot water consumption. 
Four solutions of the heating system are investigated: 1. decentral 
air/air heat pumps. 2. central air/air heat pump. 3. central air/water 
heat pump with a. heat distribution through air channels. b. heat 
distribution through radiator system. Cost-benefit analysis of heat 
pump systems is proposed. 


2522 (ORNL/CON—153) Theoretical and experimental 
analysis of vertical, concentric-tube ground-coupled heat ex- 
changers. Mei, V.C.; Fischer, S.K. (Oak Ridge National 
Lab., TN (USA)). Oct 1984. Contract AC05-840R21400. 
68p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE85000474. 

An experimental and analytical project to study the design 
of vertical, concentric-tube ground-coupled heat exchangers for use 
in heat pump applications is described. A mathematical model was 
developed and converted into a computer program to simulate the 
operation of the ground-coupled heat exchanger. The experimental 
apparatus consisted of a concentric configuration of two 47.2-m 
(155-ft) polyvinyl chloride (PVC) pipes (sealed at both ends with 
connections so that hot or cold water could be pumped through the 
system) with instrumentation to measure heat transfer. This heat ex- 
canger was placed in a 0.20-m (8-in.) inside diameter (ID) well and 
backfilled with sand to establish good thermal contact with the sur- 
rounding ground. Heat transfer was measured for heat exchanger 
operation under several sets of operating conditions. Data collected 
using the experimental apparatus were used to validate the comput- 
er program, and the computer model was then used to study the 
effects of variations in heat exchanger length and diameter, flow 
rate, and tube and ground thermal conductivities on the heat ex- 
changer performance. Results are presented. 
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2523 (PB—84-228618) Council of Health recommenda- 
indoor climate in ~ dwellings, with spe- 
cial attention to minimum standards of ventilation. (Gezond- 
heidsraad, The Hague a 23 Jan 1984. 136p. (In 
Dutch). NTIS, PC E07/MF 
sik nadie cada eeteniesedichan tibiae 
average person in the Netherlands spends about 17 hours out of 24 
indoors. This underlines the importance of protecting the quality of 
the air in dwellings as much as possible. Many people who are ex- 
posed to dangers at their place of work or who feel at risk from 
urban or industrial air pollution hope to find a healthier atmosphere 
at home. The Health Council set up in August 1981 a multidiscipli- 
nary committee to examine whether the ventilation regulations 
should be changed on health criteria. The Committee came to the 
conclusion that there is a need in the Netherlands for quality stand- 
ards for products that affect indoor air quality. In short, the Com- 
mittee believes that a ventilation minimum should be based exclu- 
sively on unavoidable sources of ‘pollution’, i.e. man himself. 


2524 (PNL—5297) Review of survey data on the impor- 
tance of energy efficiency to new home buyers. Hendrickson, 
P.L. (Pacific Northwest Lab., Richland, WA (USA)). Oct 
1984. Contract AC06-76RL01830. TTp. NTIS, PC A0S/MF 
A01; GPO Dep. File Number DE85000805. 

The surveys reviewed for this report support the notion that 
the Council’s model conservation standards will be received reason- 
ably well and can be successfully marketed. A number of subtopics 
are addressed including the home purchase process and the role of 
energy efficiency considerations in the process, the importance of 
energy efficiency considerations in the decision to purchase a new 
home, the relative importance of energy efficiency in comparison to 
other home selection attributes, homeowner preferences for particu- 
lar energy efficiency features, and measures of the wiageee to 
pay for energy efficiency improvements. 


2525 (SERI/SP—254-1538D) Design of energy-respon- 

sive commercial buildings. Ternoey, S.; Bickle, L.; Robbins, 
C.; Busch, R.; McCord, K. (Solar Energy Research Inst., 
Golden, CO (USA)). 1984. Contract AC02-83CH10093. 
435p. NTIS, PC A19/MF A011; 1; GPO Dep. File Number 
DE84013046. 

This book is specifically written to show the benefits and li- 
abilities of existing energy-related alternatives on a whole-building 
level. Many case studies and examples are presented to summarize 
the abilities and impact on design of existing alternative means of 
environmental control and the methods that are being used to assess 
this problem. The intent is both to present the principles, advan- 
tages, and disadvantages of alternative solution types and design ap- 
proaches and to comparatively assess the abilities of the alternatives 
to support wider, whole-building design concerns. A detailed, non- 
technology-specific approach to the design of energy-responsive 
commercial buildings is presented. This framework is intended to 
provide a logical basis for considering energy issues in the design 
process and is formulated to encourage innovation and reinvention 
by the reader. 


2526 (TVA/OP/CEM—84/75) Tightening your home 
for energy efficiency. (Tennessee Valley Authority, a 
nooga (USA). Div. of Conservation and Energy 
ment). 1984. Contract W-7405-ENG-48. 8p. NTIS, PC ‘A02/ 
MF A0O1; GPO Dep. File Number DE85000037 

An explanation of how weatherization affects a exchange is 
given to aid in an understanding of why pollutants build up. Some 
of the more common indoor air pollutants, their sources and ways 
to control these pollutants are identified. Several warning signs to 
assist in identifying the possible presence of high levels of air pol- 
lutants in the home are presented. 
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3202 Transportation 
REFER ALSO TO CITATION(S) 3202002022, 2567, 2581 
(AD-A—143835/7) Tracked-vehicle fuel consump- 


(Army Test and Evaluation Command, Aberdeen Proving 
Ground, MD (USA)). 15 May 1984. 5p. NTIS, PC A02/MF 


AOl. 

This document describes procedures for evaluating the fuel 
efficiency of tracked vehicles under controlled operating condi- 
tions. The test data are a major source for comparisons with similar 
vehicles, and can also serve to predict the operational range of 
these vehicles during tactical missions. 


2528 (ILR-MITT—133(1984)) Draft model for a quanti- 
Sn ee a en 
tion systems in the city of West Berlin. Koelle, H.H.; Arend, 
H.; Lindenthal, A.; Mueller, D.; Pohl, M.; Tuerkmen, B.; 
Matijevic, Z.; Nuszkiewicz, As ‘Streckenbach, H.; Volken- 
andt, G. (Technische Univ. Berlin (Germany, FR). Inst. 
fuer Luft- und Raumfahrt). 1984. 88p. (In German). NTIS 
(US Sales Only), PC A05/MF AOl. File Number 
DE85750462. 

This report is the result of an exercise carried out during the 
winter term 1983/84 as part of the course in “systems engin: 
at the Technical University Berlin. The study has the icine of a 
system analysis of the two subsystems “energy” and "transporta- 
tion” of the city Berlin (West). The time period considered is 1970 
to 2000. Models describing the state of these subsystems were de- 
rived, considering all interest groups concerned. A hierarchy of ob- 
jectives with three levels and 21 elements was developed for each 
subsystem. An adequate number of quantitative indicators was se- 
lected to determine the degree of goal achievement reached as a 
function of time. These goal achievement measuring systems can be 
used to estimate the effectiveness of individual actions or projects 
designed to improve the state of the subsystem concerned. The 
method described includes the assessment of all effects of a project 
on the quality of life. The product of the analysis is a ranked order 
of the projects investigated on the basis of total system effective- 
ness. This model was developed for illustrative purposes, and like 
all models, can be improved considerably. 


2529 (N—84-26746) Space power technology into the 
21st Century. Faymon, K.A.; Fordyce, J.S. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1983. 18p. (NASA-TM—83690; 
E—2144). NTIS, PC A02/MF AO1. 

The space power systems of the early 21st century are dis- 
cussed. The capabilities which are anticipated to evolve from 
today’s state of the art and the technology development programs 
presently in place or planned for the remainder of the century are 
emphasized. The power system technologies considered include: 
solar thermal, nuclear, radioisotope, photovoltaic, thermionic, ther- 
moelectric, and dynamic conversion systems such as the Brayton 
and Stirling cycles. Energy storage technologies considered in- 
clude: nickel hydrogen biopolar batteries, advanced high energy re- 
chargeable batteries, regenerative fuel cells, and advanced primary 
batteries. The present state of the art of these space power and 
energy technologies is discussed along with their projections, trends 
and goals. A speculative future mission model is postulated which 
includes manned orbiting space stations, manned lunar bases, un- 
manned Earth orbital and interplanetary spacecraft, manned inter- 
planetary missions, military applications, and Earth to space and 
space to space transportation systems. The various space power/ 
energy system technologies which are anticipated to be operational 
by the early 21st century are matched to these missions. 


(N—84-26747) Experimental exhaust _— inves- 
tigation with MBB 10 N bigropellant thraster, Final Report. 
Munding, G.; Trinks, H. (Messerschmitt-Boelkow-Blohm 
G.m.b.H., Ottobrunn (Germany, F.R.)). Dec 1983. 103p. 
(MBB -UR—558-4; ESA-CR(P)—1884). NTIS, PC A / 

Literature on exhaust plumes was surveyed and experiments 
were performed to obtain information about plume formation, 
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plume shape, droplet distribution, the composition of the contami- 
nants, and the heat flux in the exhaust plume of the MBB 10 N 
thruster during pulse firings. Spacecraft contamination was studied. 
Experimental results were compared to those calculated by 
CONTAM computer code and a plume flow field formation model 
concept was derived. A long term program for exhaust plume char- 
acterizations is defined. (ESA) 


2531 (N—84-27723) Integrated Application of Active 
Controls (IAAC) technology to an advanced subsonic trans- 
port project: Final ACT configuration evaluation. Final 
Report, October 1980-April 1981. (Boeing Commercial Air- 
plane Co., Seattle, WA (USA)). Feb 1982. 86p. (NASA- 
CR—3519). NTIS, PC A05/MF AO1. 

The Final ACT Configuration Evaluation Task of the Inte- 
grated Application of Active Controls (IAAC) technology project 
within the energy efficient transport program is s . The 
Final ACT Configuration, through application of Active Controls 
Technology (ACT) in combination with increased wing span, ex- 
hibits significant performance improvements over the conventional 
baseline configuration. At the design range for these configurations, 
3590 km, the block fuel used is 10% less for the Final ACT Config- 
uration, with significant reductions in fuel usage at all operational 
ranges. Results of this improved fuel usage and additional system 
and airframe costs and the complexity required to achieve it were 
analyzed to determine its economic effects. For a 926 km mission, 
the incremental return on investment is nearly 25% at 1980 fuel 
prices. For longer range missions or increased fuel prices, the 
return is greater. The technical risks encountered in the Final ACT 
Configuration design and the research and development effort re- 
quired to reduce these risks to levels acceptable for commercial air- 
plane design are identified. 


2532 (N—84-27737) Energy efficient engine fan compo- 
nent detailed design report. Halle, J.E.; Michael, C.J. (Pratt 
and Whitney Aircraft, East Hartford, CT (USA)). Sep 1981. 
141p. (NASA-CR—165466). NTIS, PC A07/MF AOl. 

The fan component which was designed for the energy effi- 
cient engine is an advanced high performance, single stage system 
and is based on technology advancements in aerodynamics and 
structure mechanics. Two fan components were designed, both 
meeting the integrated core/low spool engine efficiency goal of 
84.5%. The primary configuration, envisioned for a future flight 
propulsion system, features a shroudless, hollow blade and offers a 
predicted efficiency of 87.3%. A more conventional blade was de- 
signed, as a back up, for the integrated core/low spool demonstra- 
tor engine. The alternate blade configuration has a predicted effi- 
ciency of 86.3% for the future flight propulsion system. Both fan 
configurations meet goals established for efficiency surge margin, 
structural integrity and durability. 


2533 (N—84-27744) Integrated Application of Active 
Controls (IAAC) technology to an advanced subsonic trans- 
port project: current and advanced act control system defini- 
tion study. (Boeing Commercial Airplane Co., Seattle, WA 
peng Hie m4 1982. 82p. (NASA-CR—3545). NTIS, PC 

The a and Advanced Technology ACT control 
system definition tasks of the Integrated Application of Active 
Controls (IAAC) Technology project within the Energy Efficient 
Transport Program are summarized. The systems mechanize six 
active control functions: (1) pitch augmented stability (2) angle of 
attack limiting (3) lateral/directional augmented stability (4) gust 
load alleviation (5) manzuver load control and (6) flutter mode con- 
trol. The redundant digital control systems meet all function re- 
quirements with required reliability and declining weight and cost 
as advanced technology is introduced. 


2534 (ORNL/TM—9391) Motor vehicle mpg and 
market shares report: first six months of model year 1984, 
Hu, P.S.; Greene, D.L.; Till, L.E. (Oak Ridge National 
Lab., TN (USA)). Oct 1984. Contract AC05-840R21400. 
106p. NTIS, PC A06/MF A0O1; 1; GPO Dep. File Number 
DE85000663. 
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This issue of the publication reports the sales, market shares, 
estimated sales-weighted fuel economies, and other estimated sales- 
weighted vehicle characteristics of automobiles and light trucks for 
the first six months of model year 1984 and for the previous five 
model years. Comparisons and observations are made on the trends 
in these vehicles from one model year to the next. An improved 
methodology is used to allocate the yearly mpg changes among 
eight components, rather than the four reported in the previous re- 
ports. Sales of automobiles showed an increase of 21.8% from the 
first half of model year 1983. An even more striking increase was 
observed in the sales of light trucks: 42.2% from the first half of 
model year 1983. The first six months of model year 1984 experi- 
enced a gain of 0.21 mpg in sales-weighted automobile fuel econo- 
my. In contrast, light trucks experienced a loss of 0.83 mpg in fuel 
economy, from 20.52 mpg in model year 1983 to 19.69 mpg in the 
first half of model year 1984. 


2535 (PB—84-214907) Prospects for noise reduction of 
road vehicles for 1985 and 2000, taking account of its techni- 
cal feasibility, energy consumption, and cost. Final report. 
Favre, B.; Lambert, J.; Delsey, J. (Commission of the Euro- 
pean Communities, Luxembourg). 1983. 280p. (In French). 
(EUR—8573-EN/FR). NTIS, PC E12/MF E12. 

The aim of the study is to assess the technical feasibility of 
road vehicle noise reduction and the resulting technical and eco- 
nomic consequences. Based on the ISO R 362 procedure, which is 
being used in European regulations, currently available data are 
analyzed concerning the total stock of the various vehicle catego- 
ries and the stock of vehicles fitted with silencers, now being manu- 
factured or for demonstration. The technical solutions for noise re- 
duction, their relation to fuel consumption, reliability, weight and 
dimensions, driving comfort etc. are examined. 


2536 (PB—84-219211) Study of exhaust emissions from 
forty high mileage 1981 passenger cars. Technical report. 
Shelton, J.C. (Environmental Protection Agency, Ann 
Arbor, MI (USA)). Apr 1984. 3lp. (EPA-AA-TEB—84-5). 
NTIS, PC A03/MF AO1. 

See also PB84-183110. 

This report describes the results of an exhaust emission test- 
ing program conducted on forty 1981 passenger cars. The primary 
purpose of this program was to examine the emission performance 
of high-mileage vehicles. Secondary objectives included an assess- 
ment of the condition and performance of the emission-related com- 
ponents and the collection of information for development and im- 
provement of Inspection and Maintenance programs. The work was 
performed by Automotive Testing Laboratories (ATL) at the 
Transportation Research Center in East Liberty, Ohio. The test ve- 
hicles were drawn from the general public in the Columbus, Ohio 
area using direct mail solicitation. Only vehicles with over 60,000 
miles were sought. This resulted in an average odometer reading 
for the fleet of 71,410. The tests performed included the Federal 
Test Procedure, the Highway Fuel Economy Test and several 
short tests. The program began in July, 1983 and was completed in 
November, 1983. 


3203 Industry And Agriculture 
REFER ALSO TO CITATION(S) 3203002106, 2143, 2498, 2573 


2537 (AD-A—142821/8) Heat recovery from ketene gas 
cooldown. Final report July 1980-August 1982. Wolverton, 
L.E. (Holston Defense Corp., Kingsport, TN (USA)). Jun 
1984. 84p. (HDC—64-82). NTIS, PC A05/MF AO1. 

A gas-to-gas heat exchanger was installed to recover a por- 
tion of the heat from the ketene vapor stream leaving a cracking 
furnace to preheat the combustion air. Results of the evaluation in- 
dicated that combustion air temperature increases an average of 344 
C. The final temperature of the ketene gas leaving the heat ex- 
changer averaged 467 C and never dropped to the critical 350 C 
temperature at which recombination of the ketene/water and con- 
version to acetic acid occurs. There was no significant fouling 
inside the heat exchanger tube bundle and the rate and quality of 
crude acetic anhydride production were not affected. The amount 
of combustion air supplied to the furnace burners was about half 
the theoretical amount because of the draft air introduced to the 
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furnace. Economic evaluation shows that the profitability index and 
payback period at the current production level is insufficient to jus- 
tify the expense of installing the heat recovery systems on all the 
ketene cracking furnaces. 


2538 (DOE/CE/15143—T1) Project on sulfur dioxide 
removal and pay yrny process. Final report. 
Lin, P.W. (Lin Orie » Angola, IN (USA)). Jun 1984. 
Contract FG01-82C 15143. 9 . NTIS, PC AOS/MF AO1; 
1; GPO Dep. File Number DE 17333. 

The report describes the pilot plant evaluation for a unique 
process designed for effectively removing sulfur dioxide from stack 
gas and converting it into useful product as construction materials, 
chemical for water and wastewater treatment. The product can also 
be recycled for further SO/sub x/ removal. The product are parti- 
cles having a core of lime surrounded by a shell of anhydrous calci- 
um sulfate, which has a plurality of cracks. The product has been 
given a coined name Linfan. The process evaluation has shown that 
it is very efficient in sulfur oxide (SO2 and SOs) removal, 100% or 
near 100% removal efficiency has been attained. 


2539 (DOE/ID/12303—3) Fluidized bed waste heat re- 
covery system. Annual report, April 1, 1983-February 28, 
1984, (Aerojet Energy Conversion Co., Sacramento, CA 
(USA)). 1984. Contract FC07-811D12303. 128p. NTIS, PC 
A07/MF A0O1; 1; GPO Dep. File Number DE84016143. 

The technical progress made during an eleven month period 
of the Fluid Bed Waste Heat Recovery Program to develop an ad- 
vanced self-cleaning waste heat boiler is reported. During this 
period the analysis and design of a boiler for the ALCOA Massena 
facility was completed and fabrication was well advanced. Also, 
work was initiated in an add-on effort to investigate higher temper- 
ature operation: to this end, the design of a bench scale test unit 
was completed and fabrication was initiated. The proposed testing 
of both the ALCOA unit and of the bench scale unit was described 
in three test plans which were released during the report period. 


2540 (ESC-WR—84-11) Heat recovery techniques. A 
survey of possibilities and applications. van Wees, F.G.H. 
(Stichting Energieonderzoek Centrum Nederland, Petten. 
Energie Studie Centrum). Jun 1984. 66p. (In Dutch). ECN, 
P.O. Box 1, 1755 ZG Petten, Netherlands. 

Heat generated during an industrial process often has a qual- 
ity which makes it quite possible to utilize. Many techniques for 
waste heat regeneration are developed, and, according to the litera- 
ture, 15 of them are used in the Netherlands. These techniques can 
be divided into: recuperation systems: heat is withdrawn from stack 
gases, cooling water etc. and immediately passed to another 
medium (heat exchangers); regeneration systems: heat is withdrawn 
from one medium, stored for a time and released somewhere else 
(condensers, ‘heat wheel’, falling cloud heat exchangers, etc.); me- 
chanical driven systems which make use of thermodynamic cycles 
(heat pumps, steam recompression, organic Rankine cycles). 


2541 (ESC-WR—84-13) Fuel consumption per employee 
in the industry. An analysis of the application of this key 
figure. van Wees, F.G.H. (Stichting Energieonderzoek Cen- 
trum Nederland, Petten. Energie Studie Centrum). Jun 
1984. 21p. (in Dutch). ECN, P.O. Box 1, 1755 ZG Petten, 
Netherlands. 

The use of key figures regarding the fuel consumption per 
employee has to be applied very carefully. Analysis of the available 
data of the emission databank shows that per industry sector a large 
spread in the fuel consumption per employee takes place. Even a 
normal statistical distribution does not exist. The use of fuel con- 
sumption per employee as key figure without mentioning the distri- 
bution between individual industries within a sector can be mislead- 
ing. (J.C.R.) 


2542 (EUR—8862-FR) Cyclones in preheater towers. 
— M.; Santos Cottin, M.; Pailhes, M. (Commission 
e European Communities, ‘Luxembourg. Directorate- 
Genes for Information, Market and Innovation). 1984. 
132p. (In French.). Commission of the European Communi- 
ties, Luxembourg. 
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The study discusses cyclones situated in a preheater tower 
above a cement kiln. This preheater insures the thermal preparation 
of the material by a counter-flow heat exchange between the 
stream of cold material descending towards the kiln and the hot gas 
drawn up towards the top of the tower by fans. The purpose is to 
reduce the energy consumption in the preheater tower. Energy can 
be saved by diminishing the power consumed by fans and by a 
better use of the heat brought by the gas. The efficiency of the 
thermal exchange is affected by the separation efficiency of the cy- 
clones. However there is a lack of information about internal work- 
ing parameters of these separators (separation efficiency, pressure 
drop, retention time of the material in the cyclones, etc.) since a 
suitable method of investigaiton was not available. An experimental 
method has been perfected, using radioactive tracers in order to in- 
vestigate these parameters. A computer programme has been de- 
signed and evaluated by the experimental data. This programme has 
been used to optimise the cyclone geometry for a better separation 
efficiency and a lower pressure drop. An economic assessment 
shows that the profit is too small to justify alteration of a plant al- 
ready working. But improvement of cyclones geometry shape with 
the help of the computer programme can be considered for future 


) Direct utilization - recovery of miner- 
Energy . Technical 


progress report, 1 April . 
Murtha, M.J. (Ames Lab., IA (USA)). Aug 1984. Contract 
W-7405-ENG-82. 28p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85002672. 

Research progress is reported on two methods for extracting 
metal values from power plant fly ash. In the first method (the 
HiChlor process), a carbochlorination reaction is used to produce a 
mixture of volatile metal chlorides from the oxides in the ash. De- 
velopmental research is underway on a unique slurry reactor in 
which the ash is contacted by gaseous chlorine while suspended 
with finely divided carbon in a molten salt (NaCl + AICls). Exper- 
imental apparatus is being tested and the necessary analytical proce- 
dures are being developed. In the second method, a lime-sinter 
solid state reaction is used to selectively convert the alumina in the 
ash to a soluble form. The alumina is recovered by leaching the 
finely divided clinker. This report deals with the effects of mineral- 
izers on the sinter reaction as a means for increasing alumina yield 
and reducing the required temperature. Dissolved silica in the alu- 
mina-containing extract from the leaching of the lime-sinter clinker 
can result in an alumina product that fails to meet electrolytic cell 
feed specifications. Research has shown that the silica content can 
be reduced by digestion with a small amount of lime. The amount 
of lime addition, digestion temperatures required, and desilication 
reactions occurring are reported. New data are also presented on 
the recovery and purification of the alumina product. Preliminary 
research on the production of low-alumina, sulfate resistant cement 
from the extracted sinter residue has resulted in information on the 
need for such cement, estimated costs, and experimental work re- 
quired. 5 references, 4 figures, 3 tables. 


2544 gee Pen Carbochlorination of a metal oxide 
mixture wi Adelman, D.J.; Burnet, G. (Ames 
Lab., IA (USA), Iowa State Univ. of Science and Technol- 
ogy, Ames (USA). Dept. of Chemical Engineering). 1984. 
Contract W-7405-ENG-82. 2ip. (CONF-841121—8). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002612. 

From AIChE annual meeting; San Francisco, CA, USA (25 
Nov 1984). 

The kinetics of the carbochlorination with phosgene of an 
alumina-silica mixture derived from power plant coal fly ash are re- 
ported for a temperature range of 450 to 800°C and a phosgene 
partial pressure range of 0.02 to 0.90 atm. The reaction is first order 
with respect to phosgene partial pressure and the shrinking core 
model predicts conversion vs time. 


2545 (KTM/E-D—49) Energy saving 
dustry 1983, (Ministry of Trade and Industry, Helsinki (Fin- 
land). Energy Dept.). 1983. 53p. (In Finnish). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE84752083. 

The goal is to clear up measures for energy conservation in 
the forest industry both in the near future and also within a longer 


in the forest in- 
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period. The examination concentrates on improving energy econo- 
my and the running of the processes. The examination, which was 
carried out 1982-1983, consists of the clearance of energy conserva- 
tion measures in the pulp and paper industry between the years 
1974-1982, the clearance of present state energy conservation re- 
search and the most important lines for research, the clearance of 
energy conservation targets and measures in the competitor coun- 
tries and the proposals for improving energy economy in the Finn- 
ish forest industry. The most important research proposals concern- 
ing with the processes are: counter current cooking, selective delig- 
nification method for manufacture of bright chemical pulp, devel- 
opment of new processes for the mnufacture of mechanical pulp, 
further development of the thermomechanical pulp process, further 
development of the pressure groundwood process, optimization of 
energy usage in the screening of mechanical pulp, new drying tech- 
nique, reduction of the amount of broke in the paper and board 
making, decreased water absorption in surface sizing and wet press- 
ing. 


2546 (NP—4751641) Utilization of waste heat from the 
large transformers in district heating networks. (Danske El- 
vaerkers Forenings Udredningsafdeling (DEFU), Lyngby). 
May 1982. 43p. fin Danish). NTIS (US Sales Only), P 
A03/MF A0O1. File Number DE84751641. 

Large transformers in 100-200 MVA range have a typical 
loss of about 2-4 per mill of the transformed effect corresponding to 
several hundred kW at normal load. This waste heat can be utilized 
when transfered into a special heat exchanger. Heat exchangers 
keeping transformer oil securely separated from the water coolant, 
enable waste heat utilization in district heating network. Technical 
and economic evaluation of such systems is given. 


2547 (NUS—4586) Water impurities impact in a steam 
injected gas turbine. Final report. Blake, D.O.; Simon, D.E. 
II; Venkateswaran, S.R. (NUS Corp., Gaithersburg, MD 
(USA)). Aug 1984. Contract AC01-81CS40403. 68p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE85000565. 

This evaluation examines the impact of water impurities in a 
steam injected gas turbine. The various raw water and heat recov- 
ery boiler (HRB) constituents are examined, and discussed with re- 
spect to the most cost effective treatments required to eliminate 
corrosive and erosive attack on the HRB and gas turbine compo- 
nents. Because water treatment requirements are extremely site spe- 
cific and must be developed in conjunction with each boiler appli- 
cation, the feedwater treatment and chemistry has been described 
for one low-solids freshwater, one brackish water and one seawater 
supply. The corrosion and deposition processes are discussed for 
the HRB and gas turbine and also for the various water treatment 
systems that are available. 


2548 (PB—84-211028) Hazardous waste landfill re- 
search: U.S.E.P.A. (United States Environmental Protection 
Agency) Program. Schomaker, N.B. (Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Municipal Environ- 
mental Research Lab.). Jun 1984. 25p. (EPA—600/D-84- 
171). NTIS, PC A02/MF AO1. 

See also PB83-206961. 

The hazardous waste land disposal research program is col- 
lecting data necessary to support implementation of disposal guide- 
lines mandated by the ‘Resource Conservation and Recovery Act 
of 1976’ (RCRA) PL 94-580. This program relating to the categori- 
cal areas of landfills, surface impoundments, and underground 
mines encompasses state-of-the-art documents, laboratory analysis, 
economic assessment, bench and pilot studies, and full-scale field 
verification studies. Over the next five years the research will be 
reported as Technical Resource Documents in support of the 
RCRA Guidance Documents. These documents will be used to 
provide guidance for conducting the review and evaluation of land 
disposal permit applications. This paper will present an overview of 
this program and will report the current status of the work. 
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2549 (PB—84-217694) Energy efficiency and fuel substi- 
tution in the cement industry with emphasis on developing 
countries. Technical paper. Fog, M.H.; Nadkarni, K.L. 
(International Bank for Reconstruction and Development, 
Washington, DC (USA)). 1983. 94p. NTIS MF A01. 

Summaries in French and Spanish. Library of Congress cata- 
log card No. 83-23279. 

As a result of the sharp increase in the price of energy 
during the 1970s and the associated changes in the relative costs of 
alternative energy resources, all countries need to conserve energy 
and to replace expensive sources of energy with cheaper ones. The 
subjects of energy conservation and fuel substitution have therefore 
assumed increasing importance worldwide. The cement industry is 
one of the relatively energy-intensive industries with energy-related 
costs accounting for a major portion of the costs of manufacturing 
cement. The recent experience of the industrialized countries has 
shown that energy costs per unit of output of cement could be sig- 
nificantly reduced through a variety of measures ranging from 
better housekeeping, energy management, and improved monitoring 
and control systems to more capital-intensive investments in modifi- 
cations to existing plant and equipment and conversion to more 
energy-efficient processes. This report aims at a broad presentation 
of concepts, measures and issues relevant to achieving such im- 
provements in energy efficiency in the cement industry based on 
experience in both industrialized and developing countries. In so 
doing, it identifies possible constraints to the successful execution of 
energy efficiency programs that can be found in many developing 
countries, and indicates some measures that can be taken at the 
government, industry and plant levels to stimulate the achievement 
of increased energy efficiency at the plant level. (Copyright (c) 
1983 The International Bank for Reconstruction and Development/ 
The World Bank.) 


2550 (PB—84-220581) Advanced control of electric arc 
furnaces. Final report on phase 1. Usoro, P.B.; Mehra, R.K.; 
Silletto, J.G. (Scientific Systems, Inc., Cambridge, MA 


(USA)). 1982. 108p. NTIS, PC A06/MF AOI. 

The feasibility of applying the concept of a self-adjusting 
model algorithmic control (MAC) for controlling energy input to 
the electric arc furnace is addressed. The development of a mathe- 
matical model which provides a physically realistic representation 
of the electric arc furnace is described. The model was based on 
first principles and implemented in a digital computer system. A 
MAC system was developed for the electric furnace and simula- 
tions were performed to evaluate its performance in comparison 
with an existing analog arc impedance control system. Simulation 
results show that the performance of MAC is significantly superior 
to that of the conventional control system. MAC yields improved 
responses over the analog control in terms of speed of response, 
settling time, overshoot, cumulative error, robustness, flexibility, 
etc. It is concluded that the implementation of MAC in the electric 
arc furnace will greatly increase the productivity of steel making. 


2551 (PB—84-222496) Fly ash and fly ash concrete. 
Dunstan, E.R. Jr. (Bureau of Reclamation, Denver, CO 
(USA). Engineering and Research Center). May 1984. 52p. 
NTIS, PC A04/MF AO1. 

Fly ash is a residue that results from the combustion of 
ground or powdered coal. Historically, fly ash has been referred to 
as a pozzolan and is used to reduce the amount of portland cement 
in concrete. However, in many Western States fly ashes have ce- 
mentitious properties as well as pozzolanic properties, and they are 
capable of producing good strengths without portland cement. This 
study discusses test results of several ashes according to ASTM: C 
618, Standard Specification for Fly Ash and Raw or Calcined Nat- 
ural Pozzolan for Use as a Mineral Admixture in Portland Cement 
Concrete. Many changes are suggested. The replacement of 15 to 
25 percent by mass of portland cement in concrete is examined. A 
few highly cementitious ashes were used to make concrete without 
portland cement. A new cement was developed that consists of 
over 90-percent fly ash and anhydrous CaSO4. Test data for most 
concretes include: mix proportions, compressive strength, elasticity, 
drying shrinkage, sulfate resistance, and freeze-thaw durability. 
Other results included are adiabatic temperature rise, alkali-aggre- 
gate reaction, and modulus of rupture. 
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2552 (PNL—5295) Opportunities for energy conserva- 
tion through biotechnology. Young, J.K.; Griffin, E.A.; Rus- 
sell, J.A. (Pacific Northwest Lab., Richland, WA (USA)). 
Nov 1984. Contract AC06-76RL01830. 98p. NTIS, PC 
A05/MF A01; GPO Dep. File Number DE85002660. 

The purpose of this study is to identify and quantify poten- 
tial energy savings available through the development and applica- 
tion of biotechnologies. This information is required in support of 
ECUT research planning efforts as an aid in identifying promising 
areas needing further consideration and development. It is also in- 
tended as background information for a companion ECUT study 
being conducted by the National Academy of Science to evaluate 
the use of bioprocessing methods to conserve energy. Several stud- 
ies have been conducted recently to assess the status and implica- 
tions of the development of biotechnology. The Office of Technol- 
ogy Assessment (OTA) considered institutional, economic, and sci- 
entific problems and barriers. The National Science Foundation 
sponsored a study to examine regulatory needs for this new and ex- 
panding technology. Somewhat in contrast to these studies, this 
report covers principally the technical issues. It should be empha- 
sized that the practicality of many developments in biotechnology 
is not evaluated solely on the basis of energy considerations. Bio- 
processes must often compete with well-established coal, petroleum, 
and natural gas technologies. A complete evaluation of the techni- 
cal, economical, and ecological impacts of the large-scale applica- 
tions discussed in this report is not possible within the scope of this 
study. Instead, this report assesses the potential of biotechnology to 
save energy so that research into all aspects of implementation will 
be stimulated for those industries with significant energy savings 
potential. 92 references, 6 figures, 24 tables. 


2553 (SLU-ESO-TR—29) Climate and water influences 
on energy forestry. Grip, H.; Perttu, K. (Sveriges Lantbruk- 
suniversitet, Up Tast. foer Ekologi och Miljoevaard). 
Dec 1982. 19p. (In Swedish). (EFP-TR—29; NE-EO—83-6). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84752045. 

In latitudes as northerly as Sweden , temperature is the most 
important meteorological element for energy forest production, 
when water and nutrients are available. The temperature can be ex- 
pressed, for instance, as usual temperature sums or as growth units 
(Weighted sums) during the growing season, which is defined as 
the period when the daily mean temperature exceeds + 5 degrees 
C. Another important meteorological element is solar radiation, 
which, apart from its direct influence on growth processes, also af- 
fects soil and leaf temperatures. To receive a high production in 
willow, it is necessary to supply the stand with water (and nutri- 
ents). In rather optimal conditions, the average evapotranspiration 
has been measured in excess of 2 mm day ~' during the period June 
to September. On hot, clear days, values as high as 5 mm day ~! 
have been recorded. Instead of irrigation, water can be supplied 
‘naturally’ by selecting ground-water outflow areas, thus supplying 
more water than the area receives from precipitation. Using the 
water balance equation and data from lysimeter measurements, the 
partitioning of precipitation has been computed for a willow stand. 
Transpiration was 41 % and evaporation (from wet canopy) 28 % 
of the incoming precipitation. The throughfall and stemflow togeth- 
er amounted to 72 % and runoff to 31 %. 


2554 Method for the recovery of silver from waste pho- 
tographic fixer solutions. Posey, F.A.; Palko, A.A. (to Dept. 
of Energy). US Patent 4,445,935. 1 May 1984. Filed date 13 
Dec 1982. vp. 

PAT-APPL-449312. 

The method of the present invention is directed to the re- 
covery of silver from spent photographic fixer solutions and for 
providing an effluent essentially silver-free that is suitable for dis- 
charge into commercial sewage systems. The present method in- 
volves the steps of introducing the spent photographic fixer solu- 
tion into an alkaline hypochlorite solution. The oxidizing conditions 
of the alkaline hypochlorite solution are maintained during the ad- 
dition of the fixer solution so that the silver ion complexing agents 
of thiosulfate and sulfite ions are effectively destroyed. Hydrazine 
monohydrate is then added to the oxidizing solution to form a re- 
ducing solution to effect the formation of a precipitate of silver 
which can be readily removed by filtration or decanting. Experi- 
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mental tests indicate that greater than 99.99% of the original silver 
in the spent photographic fixer can be efficiently removed by prac- 
ticing the present method. Also, the chemical and biological 
oxygen demand of the remaining effluent is significantly reduced so 
as to permit the discharge thereof into sewage systems at levels in 
compliance with federal and state environmental standards. 


Energy conservation at the Bartlesville Energy 
Rain Center. Tipton, J.A.; Hughes, K.J. (Bartlesville 
Energy Technology Center, Bartlesvi le, Oklahoma). pp 136- 
158 of Energy conservation measures. alee J.D. Oxford, 
England; Pergamon Press (1983). (CONF-830262—). 

From International symposium on energy conservation meas- 
ures; Kuwait, Kuwait (6 Feb 1983). 

This paper analyzes and summarizes several energy conser- 
vation projects completed at the Bartlesville Energy Technology 
Center (BETC) during the past decade. The projects consist of fa- 
cility maintennace types, i.e., weather-stripping and adding insula- 
tion, to installing state-of-the-art heat recovery units and a parabolic 
tracking solar system. The cost-effectiveness of the projects range 
from “very good” to “no payback” investment. Two projects were 
justified for demonstration and evaluation only. The composite re- 
sults over the period of time surveyed, 10 years, showed a 40% 
overall reduction in energy consumption at BETC. 


3206 Municipalities And Community Systems 


ER ALSO TO CITATION(S) 3206002044, 2061, 2062, 2063, 2064, 2065, 
3066, 2546, 3246 


2556 (ANL/CNSV-TM—137, pp 1-6) Resource recov- 
ery: a solution to two problems. Walter, D.K. (Dept. of 
Energy, Washington, DC). Feb 1984. NTIS, PC Al2/MF 
A01. File Number TI84015454. (CONF-831151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 

Landfills are commonly used in the disposal of municipal 
solid wastes (MSW). However, the scarcity of new landfill sites, 
environmental degradation, public opposition to siting, life-cycle 
versus first-cast economics, and increasingly stringent environmen- 
tal regulations are placing pressure on local governments to find al- 
ternatives to direct land disposal. The need for alternatives to land- 
filling is currently the primary incentive for resource recovery. An 
overview of resource recovery methods and their potentials are 
presented. The federal programs in the field of converting MSW to 
energy are discussed. Some of the major nontechnical issues in- 
volved in resource recovery are summarized. 


2557 (ANL/CNSV-TM—137, pp 7-32) Large-scale wa- 
terwall : current status. Turner, W.D. (Texas A and 
M Univ., College Station). Feb 1984. NTIS, PC A1l2/MF 
A01. File Number T184015454. (CONF-831151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 

Typical waterwalled refuse-to-energy systems in the USA 
are described. The size of the current waterwalled incinerators 
ranges from 160 tons to 2000 tons/day design capacity. There are 
many differences that exist among the incinerators, including the 
type of energy recovery technology used and operating philosophy. 
These differences are discussed and an update of the operating per- 
formance, maintenance costs, operating cost, problems, and success- 
es of the various systems is presented. 


—137, pp 245-249) Meta-prob- 
t. of Sanitation, 


2558 (ANL/CNSV- 
lem in resource recovery. Casowitz, P. 
New York City, NY). Feb 1984. NTIS, PC A12/MF AO1. 
File Number T184015454. (CONF-831151—). 

From State-of-the-art and emerging technologies: a waste-to- 


energy workshop; Chicago, IL, USA (28 Nov 1983). 

In order to actually implement a project for the conversion 
of waste into useful energy, many other issues besides technology 
solution must be resolved. Included in this category are the follow- 
ing: financing, procurement and contract negotiations, energy sales 
negotiations, and environmental regulations. But there is another 
problem that often receives too little attention - obtaining public ac- 
ceptance. The problem of public acceptance affects every major 
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capital project. The need for a systematic approach to achieving 
public acceptance for resource recovery projects is discussed as 
well as some of the obstacles to that objective. 


2559 (ANL/CNSV-TM—137, 4 251-254) Environ- 
mental trends in resource recovery. Westlake, K.A. (Envi- 
ronmental Protection Agency, Chicago, IL). Feb 1984. 
NTIS, PC A1l2/MF AOl. File Number 1T184015454. 
(CONF-831151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 

The environmental impacts of resource recovery are dis- 
cussed. It is important to remember that resource recovery facilities 
are developed in response to environmental needs - to meet a basic 
public sanitation need, to reduce reliance on environmentally less 
desirable landfills, to provide alternate sources of energy and mate- 
rials, and to do so within the constraints of reasonable long-term 
cost. It is important also to remember that a decision to delay re- 
source recovery implementation, for whatever reason, is axiomati- 
cally a decision to rely on some other waste management strategy. 
Typically, that means continuation of landfilling, a practice which 
is a necessary complement to resource recovery, but which carries 
some serious potential environmental impacts of its own. These in- 
clude threats to surface and groundwaters, impacts on land uses, at- 
traction of disease vectors, and the emission of fugitive odors and 
debris. All of these factors must be considered when weighing one 
waste management strategy over another as the most environmen- 
tally sound. The following areas of concern as related to resource 
recovery facilities are discussed: particulates, nitrogen oxides, mi- 
cropollutants, and dioxins. 


2560 (ANL/CNSV-TM—147) Summary of district heat- 
ing and cooling project in Moorhead, Minnesota. Kennedy, 
A.S.; Reddy, G.N. (Argonne National Lab., IL (USA)). Sep 
1984. Contract W-31-109-ENG-38. 60p. NTIS, PC A04/MF 
A0l1; 1; GPO Dep. File Number DE85002608. 

The project proposed was to retrofit the municipal power 
plant of the Moorhead Public Service Department (PSD) to func- 
tion as a cogeneration plant providing the heat source for a 
medium-temperature (225°F), hot-water DHC system. Develop- 
ment of the system would proceed in five stages, beginning with 
service to Moorhead State University and Concordia College in 
1984. Expansion to the central business district and other commer- 
cial, residential, and industrial areas would proceed in subsequent 
phases, with the entire system scheduled to be completed in 1989. 
The thermal capacity of the DHC system proposed for Moorhead 
could reach 60 to 100 MW/sub t/ in six years. Furthermore, if the 
city of Fargo, North Dakota, which is located immediately across 
the Red Riv::, were to join the system, thermal loads could grow 
to 200 MW/sub t/. Heat supplied from a refuse-fired municipal 
boiler facility is an attractive option for expanding the system to 
that scale, but was not considered within the scope of this study. 
The results of the Moorhead multiphase work program and the 
present status of project implementation are summarized herein. 





2561 (BHRA—84/15) Mixing in anaerobic sludge di- 
gesters: a preliminary review. Truscott, G.F. (British Hydro- 
mechanics Research Association, Cranfield). Mar 1980. 18p. 
(TN—1598). NTIS, PC $37.50. 

Anaerobic sludge digesters form an important and also 
costly part of most larger sewage treatment plants. Modern digest- 
ers usually incorporate heaters and some means of mixing their con- 
tents, to ensure adequate biological activity for the digestion proc- 
ess. (Ref. 1.) It is the mixing aspect which is the subject of this 
review. This preliminary review resulted from discussions with a 
few organisations, mainly Water Authorities and consulting engi- 
neers, to consider the main types of system in use, service experi- 
ence, users’ preferences and problem areas, and the scope for im- 
provement in mixing. Two main types were identified: (a) gas-lift 
recirculation, and (b) pumped recirculation. Although most existing 
systems were adequate from the process aspect, almost all had 
major operational disadvantages, and gave inefficient mixing. It was 
generally agreed that there was scope for further research. 
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2562 (DOE/CS/24328—T1) Combustion characteristics 
of refuse derived fuels. Final report. Tsang, W.; Macek, A.; 
Domalski, E.; Walker, J.A.; Charagundla, S.R.; Colbert, 
J.C.; Kirklin, D.R.; Ledford, A.E. Jr.; Decker, P.H.; Ryan, 
R.V. (National Bureau of Standards, Washington, DC 
(USA)). 1983. Contract AT01-80CS24328. 205p. NTIS, PC 
A10. File Number T185001030. 

The purpose of the laboratory studies presented here is to 
furnish preliminary input to the technologists in the sense of pro- 
viding relative rankings through comparisons of appropriate coal 
and MSW combustion related properiies. Support for a future pro- 
gram of sub-scale (demonstration or pilot) experiments to expand 
on the concepts and quantify them for scale-up to industrial sizes 
should be provided. A complete plan for this second phase study is 
included as an appendix to this report. With respect to the actual 
experimental investigations; these consist of three main tasks. Spe- 
cifically: (a) static measurements (calorimetry, proximates and ulti- 
mate analysis; (b) dynamic measurements using the full range of 
modern thermoanalytical instrumentation; and (c) combustion of 
particulates in a specially constructed laboratory furnace as well as 
studies on the entrainment properties of MSW. The first two tasks 
deal mainly with the chemical properties of municipal solid waste 
and is of general utility. The latter is more specifically orientated. 
The scale of laboratory instrumentation set definite to the limits 
particle size with respect to the intrainment and combustion studies. 
Thus the most straightforward application is to combustion in stok- 
ers, including semi-suspension units. 


2563 (DOE/RG/08115—T1) Utility conservation dem- 
onstration project. Final report, October 1977-September 
1981. Gunn, L.G. (Seattle City Light, WA (USA)). Jan 
1983. Contract FC01-77RG08115. 2lp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000053. 

Progress is reported on the Energy Management Information 
System, residential/commercial workshops and audits, revision of 
service requirements, and the Hourly Load Prediction System. 
(MHR) 


2564 (PB—84-214196) Evaluation of wastes from the 
East St. Louis Water Treatment Plant and their impact on 
the Mississippi River. Lin, S.; Evans, R.L.; Schnepper, D.; 
Hill, T. (Illinois State Water Survey, Champaign (USA)). 
1984. 95p. ISWS/CIR—160/84). NTIS, PC A05/MF AO1. 

A study was conducted to determine the quantity and char- 
acteristics of wastes generated by the East St. Louis, Illinois, water 
treatment plant, a large plant employing the clarification process, 
and to assess their effects on the Mississippi River. The major 
chemical constituents of the solids wastes are iron (inherent in the 
suspended sediments in transport in the river) and aluminum (de- 
rived from the use of alum as a supplemental coagulant in the treat- 
ment plant). Except during 7-day 10-year low flow conditions, in- 
creases in suspended solids in the Mississippi River during occur- 
rences of maximum waste discharges will not be perceptible. The 
influence of the waste is detectable in the bottom sediments of the 
river by increases in iron, aluminum, moisture, and volatile (organ- 
ic) content, and by changes in particle size distribution. However, 
that influence is limited to an impacted area about 100 feet offshore 
and within 4000 feet downstream of the waste outfalls, and it ap- 
pears that the types of changes in the composition of the sediments 
are not a mark of environmental degradation. This conclusion is 
strengthened by observations of benthic macroinvertebrates in the 
area. There was no significant difference in the near-shore stations 
upstream or downstream of the waste outfalls in terms of types and 
densities of macroinvertebrates. 


2565 (TVA/OP/CEM—84/68) Energy conservation 
program. (Tennessee Valley Authority, Chattanooga (USA). 
Office of Power). 17 May 1984. 58p. NTIS, PC A04/MF 
A01. File Number DE85900234. 

This document summarizes the energy conservation program 
offered by the Tennessee Valley Authority and describes the corpo- 
rate, public, and fiscal objectives that these activities satisfy. The 
appendices are included to describe in greater detail the activities, 
market, and performance of the program. Appendix A provides 
program details of the energy conservation, solar, and load manage- 
ment activities. Appendix B provides the program market forecast, 
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remaining market description, and demographic characteristics of 
program participants. Appendix C describes the historical program 
performance, long-range strategy, and the cost effectiveness of the 
activities along with the methodology used to evaluate these activi- 
ties. 


3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 3209002524 


2566 (DOE/ER/10289—T1) Energy supply, conversion 
and conservation. Final report, July 6, 1981-July 22, 1982. 
Magee, R.S. (Stevens Inst. of Tech., Hoboken, NJ (USA)). 
13 Jul 1983. Contract FG05-82ER10289. 248p. NTIS, PC 
All. File Number TI85000605. 

The workshop on Energy Supply, Conversion and Conser- 
vation was designed to increase high school teachers’ understanding 
and knowledge of the energy situation and to equip them with tools 
to quantitatively determine the effects of various conservation 
measures. Through a blend of lectures, laboratories, computational 
exercises and field trips, three main subject areas were treated: 
energy resources - various forms of energy; the laws of thermody- 
namics; energy conversion technology; fossil fuels; resources and 
reserve estimations; energy usage in residential, commercial, indus- 
trial and transportation sectors; conservation - heating calculations 
for homes; energy analysis of participants’ homes in view of New 
Jersey State energy code; economics of various energy conserva- 
tion measures, e.g., insulation, solar, wind, storm windows; and 
energy use in the industrial sector - industrial energy usage; triangu- 
lar interaction of materials, environment and energy resources; re- 
cycling of non-renewable resources. 
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2567 (PB—84-211465) Reporting and recordkeeping 
burdens associated with EPA’S fuel economy program. Tech- 
nical report. Tyree, C.D. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). May 1983. 8p. NTIS, PC 
A02/MF AO1. 

This report estimates the reporting and recordkeeping bur- 
dens associated with the Environmental Protection Agency’s 
(EPA) fuel economy program. This assessment was undertaken to 
fulfill the requirements of the Office of Management and Budget’s 
(OMB) Form SF 83 for the proposed rulemaking entitled ‘Revi- 
sions to Improve Fuel Economy Labeling and the Fuel Economy 
Data Base.’. 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 3301001885, 2210, 2576, 2577, 2578, 2578, 
2883 


2568 (N—84-24737) Fuel effects on gas turbine combus- 
tion systems. Mosier, S.A. (Pratt and Whitney Aircraft, 
West Palm Beach, FL (USA)). Jan 1984. 15p. NTIS, PC 
A19/MF AO1. 

In Combustion problems in turbine engines, 15 p., N—84- 
24732 15-25. 

The effects of variations in properties and characteristics of 
liquid hydrocarbon base fuels in gas turbine engine combustors was 
investigated. Baseline fuels consisted of military specification mate- 
rials processed from petroleum and shale oil. Experimental fuels 
were comprised of liquid petroleum blends that were prepared spe- 
cifically to exhibit desired physical and chemical properties. These 
fuels were assessed for their influence on ignition and performance 
characteristics in combustors of the F100, TF30, and J57 (TF33) 
engines at simulated operating conditions. In general, during rela- 
tively short duration tests, combustor ignition and performance 
became increasingly poorer as fuel quality deviated from specifica- 
tion or historical values. 





33 ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 
3301 Internal Combustion Engines 


en (N—84-24744) Effects of airblast atomizer design 
spray quality. Jasuja, A.K. (Cranfield Inst. of Tech., 
Bedford rd (UR). Jan 1984. 14p. NTIS, PC A19/MF AOl. 

In AGARD combustion problems in turbine engines, 14 p., 
N—84-24732 15-25. 

The application of airblast atomization to gas turbine engines 
was investigated. The need to identify the effect of various design 
features on the spray quality to design atomizers of optimum per- 
formance with a minimum of cost and complexity is designed. The 
atomizer scale, configuration, the nature of fuel preparation before 
exposure to air, for the most commonly used prefilming and plain 
airblast atomizers are emphasized. The experimental mean drop size 
data was obtained through the use of laser light scattering tech- 
niques over a wide range of conditions. It is concluded that the 
plain jet airblast atomizer which features multiple, transversely in- 
jected liquid jets into a swirling airstream yield spray quality com- 
parable to that achieved by their prefilming counterparts especially 
under high air pressure conditions. 


2570 (N—84-24746) Liquid fuel atomization and mixing 
in a high velocity air stream. Eickhoff, H.; Granser, D. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Koeln (Germany, F.R.)). Jan 1984. 8p. 
NTIS, PC A19/MF AOl1. 

In AGARD combustion problems in turbine engines, 8 p., 
N—84-24732 15-25. 

The reduction of emissions in combustion processes are dis- 
cussed. The atomization and mixing performance of different types 
of injection devices for liquid fuel were examined. Air blast atomiz- 
ers of the plain jet and prefilming type are investigated. Measure- 
ments of the initial droplet size distribution and final mixing in a 
duct are presented and discussed. 


2571 (N—84-24747) Detailed fuel spray analysis tech- 
niques. Mularz, E.J.; Bosque, M.A. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Jan 1984. 10p. NTIS, PC Al9/MF AO1. 

In AGARD combustion problems in turbine engines, 10 p., 
N—84-24732 15-25. 

Fuel spray analyses which are a necessary input to the ana- 
lytical modeling of the complex mixing and combustion processes 
which occur in advanced combustor systems are discussed. It is an- 
ticipated that by controlling fuel air reaction conditions, combustor 
temperatures can be better controlled, leading to improved combus- 
tion system durability. The capability to measure liquid droplet size, 
velocity, and number density throughout a fuel spray and to utilize 
this measurement technique in laboratory benchmark experiments 
was demonstrated. The experiment to characterize fuel sprays is de- 
scribed. The experiments and data are useful for application to and 
validation of turbulent flow modeling to improve the design sys- 
tems of future advanced technology engines. 


2572 (N—84-24999) Review of internal combustion 
engine combustion chamber studies at NASA Lewis 
Research Center. Schock, H.J. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1984. 12p. (NASA-TM—83666; E—2085; 
CONF-8406120—3). NTIS, PC A02/MF AO1. 

From 20. AIAA/ASME/SAE joint propulsion conference; 
Cincinnati, OH, USA (11 Jun 1984). 

The performance of in combustion stratified-charge en- 
gines is highly dependent on the in-cylinder fuel-air mixing process- 
es occurring in these engines. Current research concerning the in- 
cylinder airflow characteristics of rotary and piston engines is pre- 
sented. Results showing the output of multidimensional models, 
laser velocimetry measurements and the application of a holograph- 
ic optical element are described. Models which simulate the four- 
stroke cycle and seal dynamics of rotary engines are also discussed. 


2573 (N—84-25854) Study of effects of fuel properties 
in turbine-powered business aircraft. Final Report. Powell, 
F.D.; Biegen, R.J.; Weitz, P.G. Jr.; Duke, A.M. (Simmonds 
Precision Products, Inc., Vergennes, VT (USA)). Apr 1984. 
rl (NASA-CR—174627; E—2470). NTIS, PC A05/MF 
Increased interest in research and technology concerning 
aviation turbine fuels and their properties was prompted by recent 


ERA-10/2/ 368 


changes in the supply and demand situation of these fuels. The most 
obvious change is the rapid increase in fuel price. For commercial 
airplanes, fuel costs now approach 50 percent of the direct operat- 
ing costs. In addition, there were occasional local supply disrup- 
tions and gradual shifts in delivered values of certain fuel proper- 
ties. Dwindling petroleum reserves and the politically sensitive 
nature of the major world suppliers make the continuation of these 
trends likely. A summary of the principal findings, and conclusions 
are presented. Much of the material, especially the tables and 
graphs, is considered in greater detail later. The economic analysis 
and examination of operational considerations are described. Be- 
cause some of the assumptions on which the economic analysis is 
founded are not easily verified, the sensitivity of the analysis to al- 
ternates for these assumptions is examined. The data base on which 
the analyses are founded is defined in a set of appendices. 


2574 (PB—84-211788) Reduction of fuel consumption 
by thermodynamic optimisation of the Otto (petrol) engine. 
Gearbox for minimal fuel consumption; optimisation of idling. 
Final report. Korte, V.; Gruden, D.; Striebich, H.; Lorcher, 
H. (Commission of the European Communities, Luxem- 
bourg). 1983. 167p. (In several languages). (EUR—8297- 
DE-EN-FR). NTIS, PC E08/MF E08. 

The aim of the investigation was to determine whether the 
thermodynamically optimized Porsche petrol engine (the TOP 
engine), together with a suitably designed gearbox, could approach 
the favorable fuel consumption of a diesel engine of the same cylin- 
der capacity. Three Porsche 924 vehicles were fitted, respectively, 
with a TOP petrol engine, a diesel engine with a precombustion 
chamber (A), and a diesel engine with a swirl chamber (B). Road 
tests in Phase I of the investigation with vehicles with the TOP 
engine and with diesel engine (A), both having the same transmis- 
sion ratio, showed almost identical fuel consumption data, but 
better acceleration for the TOP vehicle and greater speed. In tests 
of Phase II, the diesel engine (B) was used because of its more fa- 
vorable fuel consumption compared with (A). Fuel consumption of 
the TOP engine was lowered by optimization of the gear ratio of 
the manual gearbox and by providing means for cutting off the 
petrol supply during changing down and changing to neutral. 


3304 Hybrid Systems 


2575 (N—84-28682) Hybrid vehicle assessment. Phase 
1; petroleum savings analysis. Levin, R.; Liddle, S.; Desh- 
pande, G.; Trummel, M.; Vivian, H.C. (Jet Propulsion Lab., 
Pasadena, CA (USA)). Mar 1984. 23lp. (NASA-CR— 
173741; JPL-PUBL—84-15). NTIS, PC All/MF AOl. 

The results of a comprehensive analysis of near term electric 
hybrid vehicles are presented, with emphasis on their potential to 
save significant amounts of petroleum on a national scale in the 
1990s. Performance requirements and expected annual usage pat- 
terns of these vehicles are first modeled. The projected U.S. fleet 
composition is estimated, and conceptual hybrid vehicle designs are 
conceived and analyzed for petroleum use when driven in the ex- 
pected annual patterns. These petroleum consumption estimates are 
then compared to similar estimates for projected 1990 conventional 
vehicles having the same performance and driven in the same pat- 
terns. Results are presented in the form of three utility functions 
and comparisons of sevral conceptual designs are made. The 
Hybrid Vehicle (HV) design and assessment techniques are dis- 
cussed and a general method is explained for selecting the optimum 
energy management strategy for any vehicle mission battery com- 
bination. Conclusions and recommendations are presented, and de- 
velopment recommendations are identified. 
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3307 Emission Control 
REFER ALSO TO CITATION(S) 3307002535, 2536 


2576 (EPRI-CS—3182-Vol.2, pp 41.1-41.29) Emission 
control methods for large stationary engines. Part I. Combus- 
tion modifications for spark gas engines. Wilson, R.P. Jr. 
(Arthur D. Little, Inc., Cambridge, MA). Jul 1983. Electric 
Power Research Inst., 3412 Hillview Ave., Palo Alto, CA 
94304. File Number T184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

An experimental program was conducted on a 20-in. bore 
single-cylinder spark-ignition engine in order to evaluate methods 
for emissions reduction in large stationary engines by combustion 
modification. The test engine was a two-stroke, turbocharged, natu- 
ral-gas injected model operated at 130-psi bmep and 330 rpm. The 
NO/sub x/-reduction methods tested included charge refrigeration, 
multiple spark plugs, and torch ignition. Earlier tests had shown 
that there are three constraints on lean, low NO/sub x/ operation: 
(1) misfire, (2) increase in fuel consumption, and (3) turbocharger 
capacity limitation. Tests showed that a reduction in manifold air 
temperature substantially alleviated the turbocharger capacity con- 
straint; however, the cooled air aggravated the misfire limit and in- 
creased combustion duration. Both torch ignition and an increased 
number of spark plugs extended the lean limit of engine operation, 
suppressing misfire and improving fuel consumption. The combina- 
tion of multiple spark and charge refrigeration gave promising re- 
sults. 


2577 (EPRI-CS—3182-Vol.2, pp 41.30-41.56) Emission 
control methods for large stationary engines. Part II. Com- 
bustion modifications for diesel engines. Wilson, R.P. Jr. 
(Arthur D. Little, Inc., Cambridge, MA). Jul 1983. Electric 
Power Research Inst., 3412 Hillview Ave., Palo Alto, CA 
94304. File Number TI84920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

An experimental program was conducted on a four-stroke, 
turbocharged 11-inch bore diesel engine in order to evaluate meth- 
ods for emission reduction. The tests reported herein covered 
water/fuel emulsion and exhaust gas recirculation (EGR). The prin- 
cipal finding was that NO/sub x/ could be reduced 45 to 50% at 
full load by application of either EGR (at 15% by volume) or 
water/fuel emulsion (at W/F - 50% by volume). The low-energy 
emulsor proved just as effective as the high-energy emulsor, and it 
ws found that surfactants were unnecessary. Smoke was reduced 
substantially at moderate water levels. Tests of the EGR/emulsion 
combination showed that the increased smoke associated with EGR 
could be controlled by emulsion-firing. 


2578 (EPRI-CS—3182-Vol.2, pp 41.57-41.82) Emission 
control methods for large stationary engines. Part III. Cata- 
lytic NO/sub x/ reduction by ammonia. Wilson, R.P. Jr. 
(Arthur D. Little, Inc., Cambridge, MA). Jul 1983. Electric 
Power Research Inst., 3412 Hillview Ave., Palo Alto, CA 
94304. File Number T184920102. 


In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

Catalyst tests on lean spark gas and diesel engines showed 
that up to 97% NO/sub x/ reduction could be obtained with vari- 
ous base-metal catalysts, but only with a high degree of control 
over exhaust temperatures, ammonia injection rate, particulates, and 
space velocity. Continuous tests showed a slight drop in catalyst ef- 
ficiency within 24 hours. Diesel particulate deposition on the cata- 
lyst enhanced performance in small amounts but was detrimental in 
larger quantities. 
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= (PB—84-224351) Environmental assessment of a 


May 1984. Castaldini, C.; Waterland, L.R. (Acurex Corp., 
Mountain View, CA wu SA). Energy and Environmental 
Div.). Jul 1984. 101p. (TR—84-153/EE-VOL-1). NTIS, PC 
A06/MF AO1. 

See also PB84-224369. 

The two-volume report describes results from testing a rich- 
burn reciprocating internal combustion engine retrofitted with a 
nonselective catalytic reduction system for NOx reduction. A com- 
prehensive test program was performed to characterize catalyst 
inlet and outlet organic and inorganic emissions at optimum catalyst 
NOx reduction performance, followed by a 15-day exhaust emission 
monitoring program to measure the catalyst performance under 
typical engine operating conditions. 


2580 (PB—84-224369) Environmental assessment of a 
reciprocating engine retrofitted with nonselective catalytic re- 

duction. Volume 2. Data supplement. Final report June 1983- 
May 1984. Castaldini, C.; Waterland, L.R. (Acurex Corp., 
Mountain View, CA (USA ). Energy and Environmental 
Div.). Jul 1984. 118p. (TR—84-153/EE-VOL-2). NTIS, PC 
A06/MF AOl1. 

See also PB84-224351. 

The two-volume report describes results from testing a rich- 
burn reciprocating internal combustion engine retrofitted with a 
nonselective catalytic reduction system for NOx reduction. A com- 
prehensive test program was performed to characterize catalyst 
inlet and outlet organic and inorganic emissions at optimum catalyst 
NOx reduction performance, followed by a 15-day exhaust emission 
monitoring program to measure the catalyst performance under 
typical engine operating conditions. Over the 15-day monitoring 
period, NOx reduction performance was mostly in the 0 to 40% 
range. 


3308 Alternative Fuels 
REFER ALSO TO CITATION(S) 3308001885, 2038 


2581 (AD-A—143845/6) Development of accelerated 
fuel-engine qualification procedures. Final technical report 
October 1981-September 1983. Russell, J.A.; Cuellar, J.P. 
Jr.; Alvarez, R.A.; Rentz, R.L.; Timbario, T.J. (Southwest 
Research Inst., San Antonio, TX (USA)). Sep 1983. 142p. 
(SWRI—6797/4). NTIS, PC A07/MF AO1. 

Activities and findings are described for a 24-month program 
aimed at the development of procedures for accelerating the qualifi- 
cation of new fuels on Army equipment, emphasizing those derived 
from oil shale and coal. Principal activities were the development 
of bench and component test methodology for specific testing of 
properties peculiar to non-petroleum derived liquid hydrocarbon 
fuels not now covered under present federal or military fuels speci- 
fications. Laboratory test method development entailed modifica- 
tion of the a Jet Fuel Thermal Oxidation Tester (JFTOT) to evalu- 
ate not only thermal stability but elastomer compatibility by incor- 
porating a heated reservoir to examine fuel effects on elastomer 
swell and hardness change as well as elastomer leachate on thermal 
stability. Lubricity evaluations entailed the application of the Ball- 
on-Cylinder-Machine (BOCM). Diesel injector pumps were subject- 
ed to 300-hour endurance testing using a recirculatory fuel loop 
and maintaining the lubricity of the fuel at very poor levels by clay 
filtration. 


2582 (DOE/CS/50271—T1) Methanol engine conver- 
sion feasibility study: Phase 1. (Booz, Allen and Hamilton, 
Inc., Bethesda, MD (USA). Transportation Consulting 
Div.). Mar 1983. Contract AI01-81CS50271. 127p. NTIS, 
PC A07/MF A011; 1; GPO Dep. File Number DE85000994. 

This report documents the selection of the surface-assisted 
ignition technique to convert two-stroke Diesel-cycle engines to 
methanol fuel. This study was the first phase of the Florida Depart- 
ment of Transportation methanol bus engine development project. 
It determined both the feasibility and technical approach for con- 
verting Diesel-cycle engines to methanol fuel. State-of-the-art con- 
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version options, associated fuel formulations, and anticipated per- 
formance were identified. Economic considerations and technical 
limitations were examined. The surface-assisted conversion was de- 
termined to be feasible and was recommended for hardware devel- 


opment. 


(SERI/TR—235-2083) Dissociated methanol Cita- 
roa Final 7. Finegold, J.G.; Glinsky, G.P.; Voecks, 
_ E. (Solar Energy Research Inst., Golden, co (USA); Jet 

Propulsion Lab., anton, CA (USA)). Aug 1984. Contract 
A -83CH10093. 259p. NTIS, PC A12/MF AO0l; 1; GPO 
Dep. File Number D 5000505. 

A system to vaporize and dissociate methanol on board an 
automobile was designed and fabricated. It was then integrated 
with a 2.5 liter, 4-cylinder engine for testing on an engine dyna- 
mometer. Engine dynamometer tests showed significant thermal ef- 
ficiency advantage over gasoline at all speed-load points. At low 
speed and light load, which are typical operating conditions for 
passenger car engines, the fuel economy improvements were larg- 
est. The system was then modified slightly and installed in a 1980 
Chevrolet Citation automobile, making it the first vehicle of its 
type in the world. Fuel economy improvements over baseline gaso- 
line operation are high. Fuel economies of 13.3 km/L (31.3 mpg) 
and 11.4 km/L (26.8 mpg) were obtained at steady speed road load 
conditions of 65 km/h and 90 km/h, respectively. Methanol fuel 
economy over the EPA ‘74 CVS hot start city driving cycle was 
7.74 km/L (18.2 mpg). Methanol fuel economy over the EPA high- 
way fuel economy test was 10.2 km/L (24.0 mpg). We conclude 
that the dissociation of methanol on board a vehicle is technically 
feasible. Tests of the first prototype have documented very large 
improvements in energy economy relative to gasoline. Considerable 
research is still required before a decision can be made as to the 
extent of its advantages over liquid methanol. 19 references, 27 fig- 
ures, 16 tables. 


36 MATERIALS 


REFER ALSO TO CITATION(S) 3600002841 


(DOE/ER/45004—1) Effect of microstructure on 


> 8 
(North Carolina State Univ., Raleigh (USA). Dept. of Mate- 
rials enw 1984. Contract AS05-83ER45004. 48p. 
NTIS, A03/MF AOl; 1; GPO Dep. File Number 
DE85000426. 

The program progress has accomplished the following: (1) 
relocation and setting up of a new laboratory for erosion research, 
which is to be used for the remainder of the program; (2) design, 
construction, and upgrading of equipment for the air blast type ero- 
sion apparatus; (3) extensive velocity calibrations for the erosion ap- 
paratus. This includes the design and implementation of a new cali- 
bration method. The new method provides a cross check on the 
more conventional double disc calibration method and, in addition, 
provides new information on the system performance in terms of 
velocity spread and other characteristics; (4) acquisition of the alloy 
systems to be used for the research. This includes the initial series 
of alloys for the Al-Si and WC-Co work and a unique alumina- 
stainless steel composite; (5) initiation of the metallographic work 
and erosion rate (weight-loss) measurements; and (6) initiation of a 
joint program with Argonne National Laboratory. 


2535 ee Structural unit/grain bound- 


ary dislocation twist boundaries in cubic crystals. 
iwwe, P.D.; Balluffi, R.W. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Materials Science and Engi- 
neering). Oct 1984. Contract FG02-84ER45116. 16p. NTIS, 
PC A02. File Number T185000425. 

The systematics of [001] twist boundary structure is present- 
ed formally in terms of a structural unit/grain boundary dislocation 
hierarchical model and the earlier model of Sutton is generalized. 
By comparison with experimental observation and atomistic calcu- 
lation using pair-potential models the physical significance of the in- 
dividual members of the hierarchy is determined. Comparison 
which experiment indicates a strong <110> type primary relax- 
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ation for @ = 36.9° and a significant secondary relaxation near 25 
which must result from oblique perturbations in the array of pri- 
mary GBD's. On the other hand, comparison with available calcu- 
lated results indicates a strong <110> type primary relaxation at 
low angles but a progressively weaker relaxation at higher angles. 
Also, no evidence is found for any significant secondary relaxations 
when at least one pair potential is employed. However, very recent 
studies indicate stronger secondary relaxations with other poten- 
tials, and this, in future work, should lead to better agreement be- 
tween calculations and experiment. 


2586 (ORNL/TM—8940) Materials project of the 
a Conversion and Utilization Technologies (ECUT) pro- 

gram progress report for year ending September 30, 1982. 
Morris, L.E.; Carpenter, J.A. Jr. (Oak Ridge National Lab., 
TN (USA)). Aug 1984. Contract AC05-840R21400. 39p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85001698. 

Progress is reported in the areas of high-temperature materi- 
als, tribology, and polymers and plastics. In high-temperature mate- 
rials, work was on ductile long-range-ordered alloys based on the 
(Fe,Ni)sV system, reactive filler metals for ceramic-ceramic and ce- 
ramic-metal brazing, and a rotary kiln method of producing silicon 
carbide powders. Also, a workshop to determine long-range re- 
search needs in ceramic joining was held. In tribology, work was 
on the lubricant qualities of the molecular constituents of base stock 
oils and on friction and wear of dissimilar ceramics at elevated tem- 
perature. A workshop to determine long-range research needs in 
tribology was also held. In polymers and plastics, the efforts were 
on the recovery and reuse of plastic scrap, the aging of rigid ure- 
thane foam insulation, and plastic coatings for heat exchangers to 
be used in gaseous effluent streams below 200°C. 


2587 (UCRL—90903) Dynamic compaction of powders. 
Hoover, W.G. (Lawrence Livermore National Lab., CA 
(USA)). 11 Jun 1984. Contract W-7405-ENG-48. 20p. 
(CONF-8405247—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001062. 

From ISPRA EURATOM school on computer simulation in 
physical metallurgy; Ispra, Italy (21 May 1984). 

The potential importance of dynamic compaction, coupled 
with the sophistication required for effective modeling, makes dy- 
namic compaction an exciting area of physics right now. In particu- 
lar, microscopic modeling of surface-surface interactions, and me- 
soscopic modeling of sintering, deformation, and cold welding 
should have useful impact on the macroscopic models required to 
help design physics experiments and refine commercial powder 
processes. 


2588 (UCRL—90905) —— of brittle fracture via 
molecular dynamics. Hoover, W.G. (Lawrence Livermore 
National Lab., CA (USA). ‘i Jun 1984. Contract W-7405- 
ENG-48. 16p. (CONF-8405247—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85001061. 

From ISPRA EURATOM school on computer simulation in 
physical metallurgy; Ispra, Italy (21 May 1984). 

Fast fracture in brittle materials can be simulated with mo- 
lecular dynamics. The results have many features in common with 
macroscopic experiments on real materials. These features include 
steady propagation of cracks at speeds comparable to the speed of 
sound; increasing crack velocity with increasing stress; crack iner- 
tia, allowing the penetration of cracks into regions which would 
not fracture under static conditions; and crack-surface irregularity 
at moderate-to-high temperatures. 


2589 On the possible role of the surface stress in envi- 
ronmentally induced embrittlement and pitting. Oriani, R.A. 
(Corrosion Research Center, University of Minnesota, Min- 
rae MN). Scripta Metallurgica; 18: No. 3, 265-268(Mar 

The propagation of a crack in a solid is driven by the release 
of elastic stress and is opposed by the increase in free energy 
caused by the increase in surface area. Therefore the adsorption of 
any constituent from the environment increases the effective driv- 
ing force upon a crack by reducing the surface free energy. This is 





371 / ERA-10/2 


the point of view of the Petch-Stables model. Both it and the deco- 
hesion model, which are equivalent at the thermodynamic level, 
consider the tensile breaking of atomic bonds (Mode I). From the 
point of view of energetics alone, the diminution of surface free 
energy by adsorption of some species can equally well facilitate the 
propagation of a Mode-II or a Mode-III crack, crack propagation 
by the slip-off mechanism, or even the blunting of a crack by dislo- 
cation emission. There has been a growing recognition that an ad- 
sorbate that can reduce the resistance to the tensile parting of 
atomic bonds probably can also decrease the resistance to a shear 
stress and hence facilitate the generation of dislocations at a crack 
tip. Which process is more affected by the adsorbate depends on 
the details of the substrate-adsorbate interaction. There is, in addi- 
tion, another manifestation of this interaction which has been by 
and large neglected. Cox and Bauschliger have recently called at- 
tention to one aspect of it on the basis of molecular orbital calcula- 
tions on a cluster of Be atoms with and without a hydrogen atom. 
The purpose of this note is to point out that thermodynamics by 
itself is sufficient to show that adsorption will in general cause a 
change in the forces experienced by the atoms at a crack tip. 


2590 Ionized-cluster beam deposition and _ epitaxy. 
Takagi, Toshinori. (Kyoto Univ., Japan). pp 425-446 of 
Emergent process methods for high-technology ceramics. 
Davis, R.F.; Palmour, H. III; Porter, R.L. (eds.). New 
York, NY; Plenum Press (1984). (CONF-821133—). 
TI84017588 

From Conference on ceramic science - emergent process 
methods for high technology ceramics; Raleigh, NC, USA (8 Nov 
1982). 

, The ICB technique allows growth of not only single element 
or compound material films, but also hydrides, oxide and nitride 
films. The formation mechanism of the cluster beam, the fundamen- 
tal film formation mechanism and some examples of the film prop- 
erties have been shown. The films can be deposited at a lower sub- 
strate temperature than those produced by other deposition meth- 
ods. Vacuum in the chamber during the deposition of these films 
was in the range of 10-7 to 10-5 Torr which can be obtained by 
conventional vacuum equipment. In the case of RICB deposition, 
the residual gas pressure is approximately in the range of 10-5 to 
10-* Torr. The remarkable feature of the ICB versus the conven- 
tional techniques is due to the unique film formation mechanism 
which is accompanied by sputtering, implantation, heating, a suita- 
ble amount of defect formation and migration effects etc.; and the 
influence of the presence of ionized clusters each having an equiva- 
lent intense current and low kinetic energy which is suitable for 
deposition. The ICB and RICB methods have high potential for the 
preparation of high quality amorphous to monocrystalline coatings, 
and in many fields of application including electron devices. 


2591 Simple structural unit model for core-dependent 
properties of symmetrical tilt boundaries. Balluffi, R.W.; 
Brokman, A. (Department of Materials Science and Engi- 
neering, Massachusetts Institute of Technology, Cambridge, 
Massachusetts). Scripta Metallurgica; 17: No. 8, 1027- 
1030(Aug 1983). 

Any physical property, p, of a grain boundary, which de- 
pends primarily on the atomic structure of the core, e.g., boundary 
diffusivity or core energy. The purpose of the present note is to 
demonstrate that the recently determined structural unit model for 
the core structure allows one to estimate p for any boundary in a 
series of symmetrical tilt boundaries possessing a range of tilt angles 
if values of p for a few particular boundaries in the series are 
known. More specifically, that p for all boundaries with misorienta- 
tions between those of two so-called "favored boundaries” can be 
estimated from a knowledge of the values of p for the two favored 
boundaries and the intermediate boundary made up of equal num- 
bers of the structural units comprising the two favored boundaries. 
Applications of the results to measurements of boundary diffusivi- 
ties and boundary energies are indicated. 


2592 (DOE-tr—267) Production of granules (pelletizing) 
from dusts and small-particle-size materials. Reich, H.F. 
Translated from Chemie-Ingenieur-Technik 25: 437- 
441(1953). Contract AC04-76DP00053. 2ip. NTIS, PC 
A02/MF A0l; GPO Dep. File Number DE85000030. 
DE85000030 
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A review is presented of the most important methods of pro- 
ducing granules from dust and small-particle materials by agglomer- 
ation. Granules are produced by the avalanche process and by the 
surface-tension process, with special reference to the Eirich mixer. 
Eirich countercurrent high-speed mixer and its suitability as a gran- 
ule-forming or molding machine are discussed, as are the principle 
of Eirich mixer; underlying physics; development work on mixer; 
factors governing the maximum attainable granule size; the two 
possible methods of agglomeration and their specific fields of appli- 
cation. Advantages of Eirich (surface-tension) process for pelletiz- 
ing are described. 
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REFER ALSO TO CITATION(S) 3601001729, 1730, 1731, 1732, 1792, 1910, 
= = — 2214, 2229, 2230, 2235, 2261, 2269, 2357, 2727, 2900, 2900, 


2593 (BNL—33842) Effects of phosphorus and molybde- 
num on the caustic stress corrosion cracking of NiCrMoV 
steels. Bandyopadhyay, N.; Briant, C.L. (Brookhaven Na- 
tional Lab., Upton, NY (USA); General Electric Co., Sche- 
nectady, NY (USA). Corporate Research and Development 
Dept.). 1984. Contract AC02-76CH00016. 12p. (CONF- 
841203—1). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE84002883. 

From 6. international conference on fracture; New Delhi, 
India (4 Dec 1984). 

This paper presents a study of the effects of phosphorus and 
molybdenum on caustic stress corrosion cracking of 3.5NiCrMoV 
rotor steels. The results show that phosphorus segregation to the 
grain boundaries substantially lowers the resistance of the steel to 
caustic cracking. Removal of molybdenum provides some improve- 
ment in the resistance to caustic cracking. 


(CEA-CONF—7169) Precipitation in strain hard- 
ened stainless steel 316 Ti irradiated by neutrons. Gilbon, D. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Feb 1984. 1lp. (In French). (CONF- 
840165—2). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE84751877. 
From Meeting CEA-GKAE; Cadarache, France (30 Jan 
1984). 

‘ Precipitation evolution in steel 316, stabilized with 0.45 wt% 
of titanium, irradiated in Rapsodie reactor is described as a function 
of temperature. From 46°C, i.e. after the swelling peak, precipita- 
tion of MasCe carbides stops and hexagonal NisTi precipitates. Such 
a phase was never found during annealing. In consequence in the 
case of 316 Ti, it is a phase induced by irradiation. The formation 
of NisTi and of titanium carbides stabilizes the dislocation network 
and explains the low swelling of 316Ti over 540°C. Above 590°C a 
high density of Laves phases appears but their chemical composi- 
tion is modified by irradiation, the content in Mo is only 20% but it 
is enriched in Cr(20%) and Ni(18%). 


2595 (CEA-CONF—7170) Influence of fast 
stainless 


neutron 
dose on the microstructure of steel 316 strain hard- 
ened 20% irradiated at about 420°C. Le Naour, L.; Gros- 
jean, P.; Levy, V. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Feb 1984. 19p. (In 
French). (CONF-840165—1). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84751858. 
From Meeting CEA-GKAE; Cadarache, France (30 Jan 
1984). 

, Examination by electron microscopy of samples from hexag- 
onal tubes of Phenix reactor fuel assemblies shows that swelling at 
420°C follows a linear law as a function of dose between 30 to 70 
dpa, swelling rate until 70 dpa is not modified by induced precipita- 
tion, under irradiation two phases precipitate: a a’ phase with a vo- 
lumic fraction increasing with dose and at 70 dpa only, a MasC¢ iso- 
morphous phase at grain boundaries, dislocation density does not 
vary significantly between 30 to 70 dpa, an heterogeneity in the dis- 
tribution of imperfect loops seems depend on stresses in hexagonal 
tubes of the reactor. 
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2596 (CONF-840937—18) Characterization of Nb-8 wt 
% Al wires by analytical electron microscopy. King, W.E.; 
Thieme, C.L.H.; Foner, S. (Argonne National Lab., IL 
(USA); Massachusetts Inst. of Tech., Cambridge (USA)). 
1984. Contract W-31-109-ENG-38. Sp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002726. 
From Applied superconductivity conference; San Diego, 
CA, USA (9 5 See — 
electron microscopic observations of longitudinal 
cross-sections am Nb-8 wt % Al powder metallurgy processed wire 
are presented. Grains were found of unreacted Nb, Nb-Al which 
was identified as A15 Nb-Al by convergent beam electron diffrac- 
tion (CBED), and Nb-Al grains identified as NbzAl by CBED. No 
unreacted Al is found. High resolution TEM views for each phase 
and for regions at the phase boundaries are also presented. Com- 
parisons of the composition of arc melted NbsAl are made with the 
low temperature P/M processed A15 phase. 


2597 (CONF-841184—5) Magnetic excitation in CuMn 
spin glass alloy. Tsunoda, Y.; Kunitomi, N.; Cable, J.W. 
(Oak Ridge National Lab., TN (USA); Osaka Univ. 
(Japan)). Sep 1984. Contract ‘AC05-840R21400. 13p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002564. 

From Magnetism and magnetic materials conference and ex- 
hibit; San Diego, CA, USA (27 Nov 1984). 

The spin dynamics of a spin glass alloy Cuzs 7Mna: s have 
been studied by neutron inelastic scattering. Measurements have 
been made at 20°K, 150°K, and 290°K by the constant E mode of 
operation. Magnetic excitations with rather large energy transfer 
have been observed around the (1-1/2 O) and the (1-1/2+-5 O) 
magnetic diffuse peak positions above and below the spin freezing 
temperature (T/sub f/ ~ 90°K). The results indicate the existence 
of strong space and time correlations of the spins over the tempera- 
ture range of the measurements. The experimental data are well ex- 
plained by a model of dynamically fluctuating spin clusters with a 
broad distribution of relaxation times. 


2598 (CONF-8310198—6) Review of mechanical proper- 

Gen ath eiesadinetanen of Banus 394 enh S06 caine anal 
after long-term aging. Horak, J.A.; Sikka, V.K.; Raske, D.T. 
(Oak Ridge National Lab., TN (USA); Argonne National 
Lab., IL (USA)). 1983. Contract AC05-840R21400. 35p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE85000969. 

From IAEA s on mechanical properties of structur- 
al materials; Chester, UK (10 Oct 1983). 

Because commercial liquid metal fast breeder reactors 
(LMFBRs) will be designed to last for 35 to 40 years, an under- 
standing of the mechanical behavior of the structural alloys used is 
required for times of 2.2 to 2.5 x 10° h (assuming a 70% availability 
factor). Types 304 and 316 stainless steel are used extensively in 
LMFBR systems. These alloys are in a metastable state when in- 
stalled and evolve to a more stable state and, therefore, microstruc- 
ture during plant operation. Correlations of microstructures and 
mechanical properties during aging under representative LMFBR 
temperature and loading conditions is desirable from the standpoint 
of assuring safe, reliable, and economic plant operation. We re- 
viewed the mechanical properties and microstructures of types 304 


and 316 stainless steel wrought alloys, welds, and castings after 


long-term aging in air to 9 x 10‘ h (about 10-1/2 years). The princi- 
pal effect of such aging is to reduce fracture toughness (as meas- 
ured in Charpy impact tests) and tensile ductility. Examples are 
cited, however, where, because stable microstructures are achieved, 
these as well as strength-related properties can be expected to 
remain adequate for service life exposures. 27 figures. 


2599 (CONF-8404123—, pp ge Chemical sensors 
tunneling. Lambe 


based on electron Thakoor, A.P.; 
Leduc, H.G.; Khanna, S.K. (California ne of Tech., Pasa- 
dena). 10 Apr 1984. NTIS, PC A09/MF AO1. File Number 
TI84014859. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, a USA (10 Apr 1984). 

The chemical sensitivity of the gold <111> surface using 
elastic electron tunneling spectroscopy and electroreflectance spec- 
troscopy was studied. The observation of chemical signatures for 
iodine, mercury and bismuth in the tunneling spectra of gold-alumi- 
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num oxide-aluminum tunnel junctions are reported. Electroreflec- 
tance spectra of gold surfaces exposed to mercury and iodine also 
show features characteristic of these species. The sensitivity of sur- 
faces to chemical species demonstrated by this study may form the 
basis for ultra-sensitive chemical sensors. 


2600 (CONF-8409174—1) Metallography of yesterday, 
today and tomorrow. Gray, R.J.; Petzow, G. (Oak Ridge 
National Lab., TN (USA); Max-Planck-Institut fuer Metall- 
forschung, Stuttgart (Germany, F.R.). Inst. fuer Werkstoff- 
wissenschaften). 1984. Contract AC05-840R21400. 83p. 
NTIS, PC A05/MF A0Ol; 1; GPO Dep. File Number 
DE85001265. 

From German metallography conference; Neu Ulm, F.R. 
Germany (26 Sep 1984). 

This review begins briefly with early metallography and 
moves on to more recent developments in metallography, within 
the last 35 to 40 years: polishing methods, metallography in color, 
radiation metallography (of radioactive materials), magnetic etch- 
ing, field metallography (in situ), metallography in failure analysis, 
and electron microscopy. Finally, future prospects are discussed. 77 
references, 53 figures. (DLC) 


2601 (DOE/AL/18071—T3) Research and development 
study for optimization of beryllium production operations. 
Monthly technical progress report, September 3-30, 1984, 
Zuehlke, J.R. (Brush Wellman, Inc., Elmore, OH (USA)). 
Oct 1984. Contract AC04-82AL18071. 6p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85000014. 

The chlorinator and reactors for the sodium reduction of be- 
ryllium chloride are virtually complete. A third beryllium atomiza- 
tion run was completed. The fused-salt electrolysis cell and the me- 
tallothermic reduction reactor are discussed. (DLC) 


2602 (DOE/ER/10870—153) When is thermodynamics 
relevant to ion-induced atomic rearrangements in metals. 
Johnson, W.L.; Cheng, Y.T.; Van Rossum, M.; Nicolet, 
M.A. (California Inst. of Tech., Pasadena (USA). W.M. 
Keck Lab. of Engineering Materials). Aug 1984. Contract 
AT03-81ER10870. 36p. NTIS, PC A03. File Number 
1185003128. 

The problem of ion-induced mixing of metal bilayers is ex- 
amined in the limit of heavy metals (Z > 20) and heavy energetic 
ions (E > 100 keV) and in the absence of delayed effects such as 
radiation enhanced thermal diffusion. Thermochemical effects are 
shown to play an important role in biasing the random walk proc- 
ess of mixing. A universal mixing equation is derived which pre- 
dicts the evolution of the concentration profile as a function of ion 
dose. Finally, a model is presented which allows one to predict 
what metallurgical phases are formed during the mixing process. 
Criteria for amorphous phase formation are particularly empha- 
sized. 


2603 (DOE/ER/45021—2) Chemisorption theory: ad- 
sorption on copper-nickel alloys and titanium surface embrit- 
tlement. Final research report, June 15, 1983-June 14, 1984, 
Whitten, J.L. (State Univ. of New York, Stony Brook 
(USA)). 1984. Contract AC02-83ER45021. 8p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85001815. 

The research is part of a theoretical program on the struc- 
ture of molecules adsorbed on solid surfaces and dissociative che- 
misorption with emphasis on transition metal substrates. An embed- 
ding theory for treating chemisorption on meials will be applied to 
several systems involving titanium, copper, nickel and copper- 
nickel alloy substrates, and Hz, H, CO, C and coadsorbed H and C 
adsorbates. 


2604 (DOE/ER/45024—T1) Study of the microstruc- 
tural processes which control high temperature crack growth. 
Final progress report, 1 August 1983-31 July 1984, Nix, 
W.D. (Stanford Univ., CA (USA). Dept. of Materials Sci- 
ence and Engineering). 1984. Contract AT03-83ER45024. 
72p. NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE85003175. 
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During the past year a number of basic experiments on creep 
crack growth in Cu and Cu + 1 wt % Sb at 500°C have been con- 
ducted. The presence of Sb in the alloy facilitates brittle intergranu- 
lar fracture at room temperature and permits a direct SEM study of 
intergranular cavities at the crack tip. Objective was to determine 
the conditions for steady state crack growth. Creep tests on Cu + 
5 wt % Sn at a variety of stresses and temperatures confirm that 
this alloy is a class I solid solution. 


2605 (DOE/ER/45042—1) Role of passive surface films 
on corrosion fatigue crack initiation. Final report, August 1, 
1983-July 31, 1984. Bernstein, I.M.; Thompson, A.W.; 
Warren, G.W. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA)). Oct 1984. Contract AC02-83ER45042. 2ip. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85000438. 

The electrochemical behavior of the alloy in a passivating 
solution has been characterized. Electrochemical experimentation 
have yielded candidates for a passivating solution for mechanical 
testing and have given a qualitative idea of repassivation behavior. 
Fatigue test results have shown the necessity of controlling micros- 
tructure, specifically grain size. Design of new experimental equip- 
ment has reached the point where it is possible to isolate the reac- 
tion of interest from any interference. Analysis of the microstruc- 
tural stability in the presence of dissolved hydrogen has correlated 
changes in slip behavior and precipitate coherency with changes in 
heat treatment and the possibility of the influence of hydrogen on 
the strain dependence of the coherent/semi-coherent transition as 
well as the details of the dislocation interaction with the strengthen- 
ing precipitate. 


2606 (DOE/ER/45098—4) Micromechanisms of cleay- 
age behavior for Mo, Nb, and Mo-Nb alloy crystals as probed 
by synchrotron radiation topography. Hmelo, A.B.; Bilello, 
J.C.; Davies, S.T.; Bowen, D.K. (State Univ. of New York, 
Stony Brook (USA). Dept. of Materials Science and Engi- 
neering; Warwick Univ., Coven . of Engi- 


try (UK). Dept 
neering; Daresbury Lab. (UK)). 1983. Contract AC02- 


80ER 10740;FG02-84ER45098.  16p. 
NTIS, PC A02/MF AOI; 
DE85000416. 

From Joint meeting of American Crystallographic Associa- 
tion and Denver X-ray conference; Snowmass, CO, USA (1 Aug 
1983). 

, The fracture energy of Nb, Mo, and Mo-Nb alloys varies 
with composition when monocrystals are cleaved on the (001) 
plane at 77°K. The subsurface microstructure in oriented [001] 
crystals of Nb, Mo, and equiatomic Mo-Nb was assessed using SXR 
fractography. The limited plastic response of Nb during cleavage 
crack propagation at 77°K is explained as follows: mobile disloca- 
tions are driven to high velocities, undergoing a slip-to-twinning 
transition, and glissile dislocations are transformed into sessile prod- 
ucts. The twins which form are those that relieve the tensile 
stresses. (DLC) 


(CONF-830887—6). 
GPO Dep. File Number 


2607 (DOE/ER/45116—2) Comparisons between com- 
puted and observed grain boundary structures and properties 
in metals. Balluffi, R.W.; Bristowe, P.D.; Babcock, S.E.; 
Chan, S.W.; Kvam, E.P.; Liu, J.S. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Materials Science and 
Engineering). Oct 1984. Contract FG02-84ER45116. 13p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85002596. 

A detailed assessment is given of the extent to which agree- 
ment has been obtained between experimentally observed and cal- 
culated structures and/or properties of grain boundaries in metals. 
All of the calculations employed pair-wise interaction models. Pub- 
lished work as well as new results obtained by the authors are 
cited. Topics include: boundary width; primary and secondary re- 
laxations (i.e., grain boundary dislocations); magnitude of the 
boundary energy; lattice translations across the boundary and 
atomic positions in the boundary core; and fast diffusion in bound- 
aries. It is concluded in general that the pair-potential modeling has 
been a valuable tool in grain boundary research and has often pro- 
duced detailed results which are in at least semi-quantitative agree- 
ment with observations. However, in some cases the agreement is 
poor and as might be expected, it is clear that the technique is not 
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capable of producing realistic results in all cases. Various problems 
are pointed out and discussed. 


2608 beg Fans aro hag Thickness effects on frac- 
ture toughness, Final report. Liu, H.W.; Chen, Q. (Syracuse 
Univ., NY (USA). Dept. of Mechanical and Aerospace En- 
gineering). Oct 1984. Contract AC02-81NE37252. 54p. 
NTIS, PC A04/MF A01. File Number DE85002974. 

The J-integral test was performed on HT-9 ferritic stainless 
steel. The fracture toughnesses of compact tension specimens of 
five different thicknesses were measured to investigate the thickness 
effects. Initially, the fracture toughness increases with specimen 
thickness. It increases to a maximum, then the fracture toughness 
decreases with specimen thickness. The measured thickness effects 
agree well with the model proposed by Bluhm and Krafft et al. 


2609 (DOE/OR/21400—T61) 1984 model of binary 
alloy solidification. Wilson, D.G.; Alexiades, V.; Solomon, 
A.D. (Oak Ridge National Lab., TN (USA)). 1984. Con- 
tract AC05-840R21400. 13p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85002497. 

A macroscopic mathematical model describing the idealized 
solidification of a mixture or binary alloy is presented. The formula- 
tion is global as a pair of conservation laws for mass and energy 
valid over the entire region. This generalizes the idea of coupling 
the separate equations for the diffusion of temperature and material. 
The problem is formulated in a weak or distributional sense. It is 
not required to explicitly track the interfacial region which may de- 
velop into a mushy region. Both problem formulation and numeri- 
cal results are discussed. 


2610 (EUR—9124-EN) European concerted action 
COST 50. Materials for gas turbines. Bullock, E.; van der 
Biest, O.; Schuster, K.; Moulaert, M.; von Birgelen, G. 
(Commission of the European Communities, Luxembourg). 
1984. 84p. Commission of the European Communities, Lux- 
embourg. Directorate-General Information Market and In- 
novation. 

Intergranular creep cavitation and wedge cracking in IN 738 
LC, at 850°C, is frequently associated with accumulations of 
second-phase precipitates, formed either by segregation of reactive 
elements from adjacent grains, or by decomposition of carbide 
phases sited in the alloy grain boundaries. Fracture is initiated by 
propagation of cracks from surface sites of intergranular oxidation 
along the grain boundary to link these defects, followed by ductile 
shear when the alloy cross-section area reduces to a critical value. 
The exclusion of surface oxidation by application of ductile corro- 
sion - resistant coatings do not significantly alter this fracture pat- 
tern, nor extend creep lives in the range 500 to 5.000 hours. In an 
attempt to evaluate the influence on alloy fracture of intergranular 
phases and segregants originating from both within the bulk alloy 
and by inward diffusion from applied coatings, the present study 
examines the morphology and chemistry of fracture surfaces of the 
alloy, ruptured in creep at 850°C, in high vacuum, using Auger and 
X-ray microprobe spectroscopy. Differences in fracture morpholo- 
gy between the coated and the uncoated alloy are discussed in 
terms of intergranular y’ precipitate distribution. 


2611 (FRNC-TH—1431) Study of mechanical properties 
from 77 to 900 K and of recovery-recrystallization of Zirca- 
loy 4. Derep, J.L. (Institut National des Sciences Appliquees 
(INSA), 6" : Villeurbanne (France); Lyon-1 Univ., 69 - Vil- 
leurbanne (France)). Sep 1981. 193p. (In French). NTIS 
(US Sales Only), PC A09/MF AOI. File Number 
DE84751873. 

Tensile tests carried out on Zircaloy-4 between 77 and 900 
K show five deformation domains: 1) 77-100 K the deformation is 
controlled by dislocation-interstitial interaction; 2) 180-205 K alter- 
nally activated transition zone with a Orowan process; 3) 250-600 
K a thermally activated zone with mobile dislocations through in- 
terstitial clusters; 4) 600-700 K two mechanisms are superposed: 
Orowan or Frank and Read for the migration of dislocations fixed 
to the Frank network and a Snoek order associated to a dynamic 
hardening; 5) above 700 K another thermally activated zone. In the 
study of recovery-recrystallization the mechanisms were deter- 
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mined. Recovery is controlled by polygonisation leading to a cellu- 
lar structure and annihilation of dislocations of opposite sign pro- 
ducing the growth of the cells. In the crystallisation the germina- 
tion is controlled by the same mechanism and the growth by inter- 
actions between boundaries and second phase precipitates 
(Zrsub(x)-Fes-Cra). It is then evident that Zircaloy-4 plates used in 
PWR reactors between 350 and 450°C will evolve with time (even 
without the supplementary effect of irradiation). 


2612 (FRNC-TH—1644) Study of irradiation defects in 
bismuth by electric transport measurements. Le Goff, M. 
(Paris-13 Univ., 93 - Villetaneuse (France)). Jan 1984. 183p. 
(In French). NTIS (US Sales Only), PC A09/MF A0O1. File 
Number DE84751874. 

Pure monocrystalline bismuth is irradiated near 4K by elec- 
trons of different energies. Irradiation effects are measured by gal- 
vanomagnetic properties at low temperature. Frenkel pairs created 
during irradiation have a strong effect on carrier mobilities. The 
data are quantitatively analyzed assuming a rigid band model. After 
irradiation with 1 MeV electrons, each Frankel pair created corre- 
sponds to a total charge of 0.14 electrons. This result obtained by 
magnetoresistance and Hall effect is confirmed by Shubnikov-de 
Haas experiments. There is a linear variation between the excess 
carrier density (p-n) and the Frenkel pair concentration. The more 
important step of annealing is observed around 40-50 K. This step is 
attributed to interstitial migration. Resistivity presents a minimum 
at low temperature after irradiation with electrons of energy over 
1.3 MeV. This is explained by virtual bound levels near the Fermi 
level. The Kondo effect bound to magnetic defects is discussed. 


2613 (HEDL-SA—3025-FP) Dual ion irradiation: 
impact of the conflicting roles of heliumm on void nucleation. 
Kumar, A.; Garner, F.A. (Missouri Univ., Rolla (USA); 
Hanford Engineering Development Lab., Richland, WA 
(USA)). 1984. Contract AC06-76FF02170. 26p. (CONF- 
840604—26). NTIS, PC A03/MF AOl1; 1; GPO Dep. File 
Number DE85001064. 

From 12. international symposium on effects of radiation on 
materials; Mensa VA, USA (18 Jun 1984). 

It has recently been demonstrated that ion simulations of 
neutron-induced swelling are strongly affected by the presence of 
the injected ion acting as an extra interstitial atom. The injected in- 
terstitial has been shown to exert a strong influence on both the 
void nucleation and steady-state regimes of swelling. In dual-ion ir- 
radiations where helium and self-ions are injected simultaneously, 
the helium acts as a nucleation-assisting gas atom once it finds a va- 
cancy cluster. While diffusing to the cluster, however, helium has a 
high probability of trapping a vacancy and creating an unpaired in- 
terstitial. In this latter role, large levels of coinjected helium tend to 
strongly suppress void nucleation, not only at the lower irradiation 
temperatures cited by other researchers, but also at higher tempera- 
tures. The major consequence of the injected interstitial effect of 
large helium levels is to increase the duration of the transient 
regime of swelling. A similar helium-generated interstitial effect 
also occurs in neutron irradiations, but the impact is negligible 
under most conditions due to the nonlinearity of the injected inter- 
Stitial effect and to the absence of the larger influence of injected 
ions. 6 figures. 


2614 (HMI-B—410, pp 84) Quadrupole interaction of 
thallium in bismuth. Mahnke, H.E.; Semmler, W. 1984. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


2615 (HMI-B—410, pp 85-86) Knight shift of astatine 
and radon in bismuth. Berger, A.; Bertschat, H.H.; Grawe, 
H.; Mahnke, H.E. 1984. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number TI84752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


2616 (HMI-B—410, pp 87) Local magnetic susceptibili- 
ty in a-Ce. Bertschat, H.H.; Mahnke, H.E.; Dafni, E.; Davi- 


dovsky, F.D.; Hass, M. 1984. (In German). NTIS (US Sales 
Only), PC A08/MF AOI. File Number 1184752248. 
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In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


2617 (HMI-B—410, pp 89) Production of Frenkel pairs 
in copper by neutrino recoil. Metzner, H.; Sielemann, R.; 
Butt, R.; Klaumuenzer, S. 1984. (In German). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


2618 (HMI-B—410, pp 90-91) First results in the inves- 
tigation of atomic diffusion jumps in Cu °7Fe by Moessbauer 
spectroscopy. Steinmetz, K.H.; Petry, W.; Vogl, G. 1984. (In 
German). NTIS (US Sales Only), PC 408/MF AOl. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


2619 (HMI-B—410, pp 92) Investigation of the diffu- 
sion in RbCs alloys by NMR and PAD. Stenzel, C.; Haas, 
H.; Allgeier, R. 1984. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. File Number T184752248. 

In Annual report of scientific activitics 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


2620 (JINR—D-3,4-82-704, pp 358-372) Neutron dif- 
fraction study on the polycrystal texture. Khernig, K. (Zen- 
tralinstitut fuer Kernforschung, Rossendorf bei Dresden 
(German Democratic Republic)); Fel'dmann, K. (Joint Inst. 
for Nuclear Research, Dubna (USSR)). 1982. (In Russian). 
NTIS (US Sales Only), PC A23/MF A0Ol1. File Number 
T1I84780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

Neutron diffraction is applied to determine the magnetic tex- 
ture of polycrystals. The basic statements of the texture analysis 
and the main measure methods of pole figures are given, namely 
monochromatic beam method and time-of-flight method. The ex- 
perimental facility with the IBR-30 reactor is described. Some re- 
sults are presented on the texture studies of two-phase rolled steel, 
the texture of copper recrystallization and a geological sample. 


2621 (JINR—D-3,4-82-704, pp 425-456) Diffractometry 
with polarized neutrons. Madhav Rao, L. (Bhabha Atomic 
Research Centre, Bombay (India). Nuclear Physics Div.). 
1982. NTIS (US Sales Only), PC A23/MF AOl. File 
Number T184780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

Possibilities of the investigation of magnetic solid properties 
by the petpopography method using polarized neutrons are consid- 
ered in the lecture. Main points of the analysis of magnetic structu- 
pal formfactor and distribution of moment density are presented. 
Experimental data on the magnetic structure of the following mag- 
netic materials: intermetallides, ionic crystals, ferromagnetic metals, 
transition element alloys, disoriented ferromagnetic binary alloys 
are analyzed. The data are obtained during experiments with polar- 
ized neutrons. 


2622 (LA-UR—84-3137) Effect of elevated-temperature 
neutron irradiation on fracture toughness of ceramics. Clin- 
ard, F.W. Jr.; Hurley, G.F.; Youngman, R.A.; Hobbs, L.W. 
(Los Alamos National Lab., NM (USA)). 3 Dec 1984. Con- 
tract W-7405-ENG-36. 26p. (CONF-841246—1). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85000652. 

From 1. international conference on fusion reactor materials; 
Tokyo, Japan (3 Dec 1984). 

Single-crystal forms of MgAlOs, Ys/AlsOi2, and AlsOs 
were irradiated in the EBR-II fast fission reactor to a fluence of 0.3 
x 107° n/m? at 1015°K, and to ~1 to 2 x 1076 n/m? at 925 and 
1100°K. Fracture toughness was subsequently measured at room 
temperature by an indentation technique, and radiation-induced 
defect aggregates were characterized by transmission electron mi- 
croscopy. A slight increase in toughness of MgAl.O, was observed, 
and attributed to interaction of cracks with strain fields around dis- 
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location loops. No significant change was noted for YsAlsO:2, de- 
spite the presence of a high concentration of unresolved defect 
clusters. Fracture toughness of Al,Os was markedly increased, with 
the enhancement apparently attributable in large part to impedance 
of crack propagation by interaction with the irradiation-induced 
void lattice. 


2623 (LBL—17014-Rey.) Effect of Rhodamine-B on the 
electrodeposition of lead on copper. Revision. Farmer, J.C.; 
Muller, R.H. (Lawrence Berkeley Lab., CA (USA)). Sep 
1984. Contract AC03-76SF00098. 43p. (CONF-830508—28- 
Rev.). NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85000674. 

From 163. Electrochemical Society meeting; San Francisco, 
CA, USA (8 May 1983). 

Rhodamine-B chloride (104M) has been used as a model 
plating additive in a study of the electrodeposition of Pb from 1 M 
NaClQ,, 0.5 and 5 mM Pb** (pH 3) on Cu. Ellipsometer measure- 
ments during cyclic voltammetry have shown that the addition of 
dye results in a more compact bulk deposit than obtained in its ab- 
sence. It also prevents complete monolayer coverage during forma- 
tion of the Pb underpotential deposit and shifts the bulk deposition 
peak to more cathodic potentials during the first potential cycle. 
Dye effects on potential and micromorphology disappear during 
subsequent cycling, but reappear after relaxation periods at open 
circuit. Depletion and readsorption of dye on the surface have been 
confirmed by spectroscopic ellipsometry. Different optical film 
models have been investigated for the interpretation of spectrosco- 
pic ellipsometer measurements by use of multidimensional analysis. 
15 figures. 


2624 (LYCEN—8239) Conversion electron Moessbauer 
spectroscopy and (p,ay) nuclear reaction studies of ‘°N im- 
planted steels. Marest, G.; Skoutarides, C.; Barnavon, T.; 
Tousset, J.; Fayeulle, S.; Robelet, M. (Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire). Nov 
1982. 16p. (CONF-820945—14). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE84751878. 

From International conference on ion beam modification of 
materials; Grenoble, France (6 Sep 1982). 

15N implants (E=40 keV, PHI=2.10"" ions.cm™?) into unal- 
loyed iron and two steels type 100 C 6 and 42 CD4 at R.T. have 
been studied by nuclear analysis using the '*N(p,ay)'*C reaction 
and by Moessbauer spectroscopy (CEMS). The relative amounts of 
nitrides have been followed during heat treatments at 250°C. The 
complementarity of these techniques allows to explain the evolution 
of the nitrogen content into implanted zone is controlled by the 
transformation kinetics of the nitrides and not by elementary nitro- 
gen diffusion process. 


2625 (MINTEK-M—33D) Exploratory tests on the re- 
duction of the sulphur content of sponge iron. Levin, J. 
(Council for Mineral Technology, Randburg (South 
Africa)). 31 Mar 1984. 7p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE85900247. 

The reduction of the sulphur content of the material tested 
to 0.015% or less requires the combination of attrition scrubbing or 
grinding, or both, screening to remove material smaller than 1 mm, 
and magnetic separation. Sand (smaller than 600 ym) was used as 
the scrubbing agent in the tests described, but mere tumbling of the 
sand and the iron does not provide sufficient attrition, and it was 
necessary for a grinding medium to be added to the sand. Small 
steel balls were effective for this purpose. There were indications 
that selective magnetic separation is less important when adequate 
attrition and grinding have been performed. The nature of the par- 
ticles recovered in the second magnetic product is of interest but 
was not ascertained. Its iron content could probably be recovered 
by circulation of the product back to the attrition-grinding stage. 
Apart from the possibility that other treatments of the sponge iron 
smaller than 3 mm might be suggested, any additional testwork re- 
quired should be done on a larger scale. 


2626 (N—84-24769) Some aspects of creep in nickel- 
base super alloys. Henderson, P.J. (National Physical Lab., 
Teddington (UK)). Jan 1984. 138p. (NPL-DMA(A)—72). 
National Physical Lab., Teddington, England. 
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High temperature creep tests were performed on the nickel- 
base superalloy IN738LC in directionally solidified and convention- 
ally cast forms. The threshold stress for creep and the dislocation 
recovery kinetics were determined by using the numerical method 
of analysis to extrapolate data from stress-drop experiments. The 
variations in the threshold stress for creep and recovery kinetics 
with initial particle size, temperature and applied stress and 
throughout the creep life were measured. It was found that the var- 
iation in the threshold stress for creep with temperature was much 
less than that previously estimated by visual inspection of the stress- 
drop data and that the recovery kinetics increased dramatically 
with increasing temperature. During creep tests the threshold stress 
for creep remained fairly constant or decreased slightly while the 
recovery kinetics increased significantly, scaling with the increasing 
creep rates. 


2627 (N—84-24841) Grain refinement of commercial 
aluminum by niobium and zirconium additions to the melt. 
Robert, M.H.; Cupini, N.L. (Universidade Estadual de Cam- 
pinas (Brazil)). 1983. 2p. NTIS, PC A16/MF AO1. 

In Delaware Univ., abstract of the 20th annual meeting, So- 
ciety of Engineering Science, Inc., 12-13 p., N—84-24833 15-31. 

Taking the peritectic theory as a reasonable one to explain 
the mechanism of grain refinement of aluminum by titanium addi- 
tions, the efficiency of niobium and zirconium are investigated as 
grain refiners of aluminum, since these elements also present peri- 
tectic reactions with liquid aluminum, like titanium does. For this 
purpose, Nb and Zr were added to liquid Al in different amounts 
and two different ways: master alloys and halogen salts of easy dis- 
sociation (K2NbF7, K2ZrFe¢). In order to comparte the effects with 
the traditional Ti, this element also was utilized, in the same condi- 
tions. Both methods of additions seemed to be adequate to intro- 
duce Nb and Zr to the liquid, the difference being the dimensions 
and distribution of remained NbAls and ZrAls particles in the re- 
sultant structure. In the case of master alloys inoculations, the parti- 
cles are bigger and more agglomerate than in the salts inoculations 
case. 


2628 (N—84-26783) Effects of alloy composition on 
cyclic flame hot-corrosion attack of cast nickel-base superal- 
loys at 900 deg C. Deadmore, D.L. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Jul 1984. 30p. (NASA-TP—2338; E— 
2009). NTIS, PC A03/MF AO1. 

The effects of Cr, Al, Ti, Mo, Ta, Nb, and W content on the 
hot corrosion of nickel base alloys were investigated. The alloys 
were tested in a Mach 0.3 flame with 0.5 ppmw sodium at a tem- 
perature of 900 C. One nondestructive and three destructive tests 
were conducted. The best corrosion resistance was achieved when 
the Cr content was 12 wt %. However, some lower-Cr-content 
alloys ( 10 wt%) exhibited reasonable resistance provided that the 
Al content alloys ( 10 wt %) exhibited reasonable resistance provid- 
ed that the Al content was 2.5 wt % and the Ti content was Aa wt 
%. The effect of W, Ta, Mo, and Nb contents on the hot-corrosion 
resistance varied depending on the Al and Ti contents. Several 
commercial alloy compositions were also tested and the corrosion 
attack was measured. Predicted attack was calculated for these 
alloys from derived regression equations and was in reasonable 
agreement with that experimentally measured. The regression equa- 
tions were derived from measurements made on alloys in a one- 
quarter replicate of a 2(7) statistical design alloy composition exper- 
iment. These regression equations represent a simple linear model 
and are only a very preliminary analysis of the data needed to pro- 
vide insights into the experimental method. 


2629 (N—84-26785) P/M superalloys: a troubled adoles- 
cent. Dreshfield, R.L.; Gray, H.R. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1984. 23p. (NASA-TM—83623; E-- 
2057). NTIS, PC A02/MF AOl. 

The history of powder metallurgy P/M superalloy technolo- 
gy is reviewed with a comment on the state of the art, and specu- 
lates on the technology's future potential growth and maturity. 
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2630 (N—84-27858) Modeling degradation and failure of 
Ni-Cr-Al overlay coatings. Nesbitt, J.A.; Heckel, R.W. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1984. llp. (NASA- 
TM—83672; E—2116). NTIS, PC A02/MF A0O1. 

Degradation of a Ni-16Cr-25AI1-0.06Zr overlay coating on a 
Ni-22Cr substrate was examined after oxidation accompanied by 
thermal cycling. Concentration/distance profiles were measured in 
the coating and substrate after various one-hour cycles at 1150 C. 
A numerical model was developed to simulate coating degradation 
by simultaneous oxidation and coating/substrate interdiffusion. The 
validity of the mode! was confirmed by comparison of predicted 
and measured concentration/distance profiles. The ability of the 
model to identify critical system parameters was demonstrated for 
the case of the initial Al and Cr content of the coating and sub- 
Strate. 


2631 (PNL—5218) Fabrication and properties of tung- 
sten heavy metal alloys containing 30% to 90% tungsten. 
Gurwell, W.E.; Nelson, R.G.; Dudder, G.B.; Davis, N.C. 
(Pacific Northwest Lab., Richland, WA (USA)). Sep 1984. 
Contract AC06-76RL01830. 79p. NTIS, PC A05/MF A0Ol1; 
GPO Dep. File Number DE85000152. 

In 1983, Pacific Northwest Laboratory conducted a survey 
of tungsten heavy metal alloys having lower-than-normal (<90%) 
tungsten content. The purpose of the work was to develop tougher, 
more impact-resistant high-density alloys for applications benefit- 
ting from improved mechanical properties. Tungsten heavy metal 
alloys of 30 to 90% tungsten content were fabricated and their me- 
chanical properties measured. Although ultimate strength was es- 
sentially independent of tungsten content, lower tungsten-content 
alloys had lower yield stress, hardness, and density, and decidedly 
higher elongations and impact energies. Cold work was effective in 
raising strength and hardness but detrimental to elongation and 
impact energies. Precipitation hardening and strain aging raised 
hardness effectively but had less influence on other mechanical 
properties. 34 figures, 7 tables. 


2632 (PNL-SA—11780) Non-isothermal _ irradiation 
creep of nickel alloys Inconel 706 and PE-16. Gilbert, E.R.; 
Chin, B.A. (Pacific Northwest Lab., Richland, WA (USA)). 
Jun 1984. Contract AC06-76RL01830. 18p. (CONF- 
840604—27). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE85000842. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The results of in-reactor step temperature change experi- 
ments conducted on two nickel alloys, PE-16 and Inconel 706, 
were evaluated to determine the creep behavior under nonisother- 
mal conditions. The effect of the temperature changes was found to 
be significantly different for the two alloys. Following a step tem- 
perature change, the creep rate of PE-16 adjusted to the rate found 
in isothermal tests at the new temperature. In contrast for Inconel 
706, a reduction in temperature from 540 to 425°C produced a 
300% increase in creep above that measured at 540°C in isothermal 
tests. The response of in-reactor creep in Inconel 706 to tempera- 
ture changes was attributed to the dissolution of the gamma double- 
prime phase and subsequent loss of precipitation-strengthening at 
temperatures below 500 C. 


2633 (PNL-SA—12425) Estimated cost of stress corro- 
sion cracking in continuous Kraft digesters between 1980 and 
1983 in the United States. Olson, N.J. (Pacific Northwest 
Lab., Richland, WA (USA)). Oct 1984. Contract AC06- 
76RL01830. 8p. (CONF-8410188—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002524. 

From DOE workshop on corrosion in electrochemical sys- 
tems; Seattle, WA, USA (1 Oct 1984). 

Using cracking statistics generated by two independent stud- 
ies, estimated repair costs and estimated lost profits, the cost of 
stress corrosion cracking in continuous Kraft digesters was estimat- 
ed for a three year period between late 1980 and early 1983. It was 
found from averaging the two studies, that 36% of the digester ves- 
sels had crack depths in excess of 0.25 inches and required structur- 
al repair (Class 1), 45% had crack depths less than 0.25 inches and 
did not require structural repair (Class 2), and 19% reportedly had 
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no cracks at all (Class 3). Based on average repair costs and down 
time estimates, repair and lost profit costs in the United States were 
estimated to total in excess of a billion dollars for 110 vessels had 
good market conditions prevailed. This greater than $333 M/year 
loss is not only significant because of its size, but it is also greater 
than the estimated energy savings of $325 M/year associated with 
continuous versus batch digester operation. 


2634 (SAND—84-1547) Cast-iron technology status 
report, September 1984. Wellman, G.W. (Sandia National 
Labs., Albuquerque, NM (USA)). Sep 1984. Contract 
AC04-76DP00789. 67p. NTIS, PC A04/MF A0Ol; 1; GPO 
Dep. File Number DE85002684. 

The results to date of an investigation of the deformation 
and fracture behavior of ductile cast irons with varying microstruc- 
tures and chemistries are presented. The details of fracture tough- 
ness test methods, particularly at high loading rates are discussed. 
Finally, the plans for future work to confirm and clarify data al- 
ready obtained and to obtain new information on ductile cast irons 
are listed. 38 figures, 26 tables. 


2635 (SRD-R—240) Thermal response of tanks engulfed 
in fire. Hunt, D.L.M.; Ramskill, P.; Shepherd, C.G.; Young, 
R. (UKAEA Safety and Reliability Directorate, Culcheth). 
Dec 1983. 56p. UKAEA, Wigshaw Lane, Culcheth, . War- 
rington, England WA3 4NE. File Number T185900207. 

A simple model is described to investigate heat transfer to 
the contents of a tank from an engulfing fire. The tank shell is rep- 
resented by six temperature nodes and the liquid and vapor con- 
tents by one each. Equations describing heat transfer between the 
nodes by conduction, convection and radiation are solved. The 
model is used to show the differences between the behavior in fires 
of tanks made of steel and of glass reinforced plastics. 8 references, 
39 figures. 


(UCID—20243) Effect on eg I or in dy- 
ee deformation of beryllium. Steinberg, D.J. (Lawrence 
Livermore National Lab., CA (USA)). a ria Contract 
W-7405-ENG-48. 32p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE85002691. 

Results from Hopkinson split-bar, plate-impact, and cylinder 
deceleration experiments on beryllium are compared with hydrody- 
namic computer code simulations. By substantially increasing the 
beryllium work-hardening in the Steinberg-Guinan constitutive 
model, excellent agreement between the experiments and the calcu- 
lations is achieved. In addition, the plate-impact experiments show 
that the Hugoniot is in excellent agreement with previous results, 
and that there is no evidence of any phase change up to 35 GPa. 


2637 (UCRL—53567) Pressure phase lines and enthal- 
pies for the a-8 and £-liquid transitions in beryllium. Abey, 
A. (Lawrence Livermore National Lab., CA (USA)). 31 
Oct 1984. Contract W-7405-ENG-48. 15p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85003158. 

The effect of hydrostatic pressure on the a-8 and B-liquid 
transition temperatures in Be was measured in a gas pressure 
system. Differential thermal analysis was used in the pressure range 
from 0.1 MPa to 0.7 GPa. For the a-8 transition, dT/dP = 43 +- 
7 K/GPa; for the A-liquid transition, dT/dP = 35 +- 7 K/GPa. 
Although it is possible that large systematic errors may arise from 
experimental procedures, our results are seriously at odds with 
those of other investigators. Transition enthalpies for the a-8 and 
B-liquid transitions were 1.9 +- 0.2 and 2.2 +- 0.2 kcal/g.m., re- 
spectively, at a pressure of 0.1 MPa. 


2638 (UCRL—90875) Corrosion behavior of carbon 
steels under tuff repository environmental conditions. 
McCright, R.D.; Weiss, H. (Lawrence Livermore National 
Lab., CA (USA)). Oct 1984. Contract W-7405-ENG-48. 9p. 
(CONF- 841157—6). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002247. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1984). 

Carbon steels may be used for borehole liners in a potential 
high-level nuclear waste repository in tuff in Nevada. Borehole 
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liners are needed to facilitate emplacement of the waste packages 
and to facilitate retrieval of the packages, if required. Corrosion 
rates of low carbon structural steels AISI 1020 and ASTM A-36 
were determined in J-13 well water and in saturated steam at 
100°C. Tests were conducted in air-sparged J-13 water to attain 
more oxidizing conditions representative of irradiated aqueous envi- 
ronments. A limited number of irradiation corrosion and stress cor- 
rosion tests were performed. Chromium-molybdenum alloy steels 
and cast irons were also tested. These materials showed lower gen- 
eral corrosion but were susceptible to stress corrosion cracking 
when welded. 4 references, 4 tables. 


2639 (Y/DU—369-Draft) Solubility of H, D, and T in 
Pd and Pdo s0Agp 10. Laesser, R.; Powell, G.L. (Oak Ridge 
Y-12 Plant, TN (USA); Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Festkoerperfors- 
chung). 6 Sep 1984. Contract AC05-840S21400. 51p. NTIS, 
PC A04. File Number T185001043. 

In this paper the solubility measurements of H, D, and T in 
Pd and of H and D in Pdo 90Ago 10 in a large temperature range are 
presented. A simple analytic expression is given for the Sievert’s 
constant which describes the equilibrium between hydrogen iso- 
topes in the gas-phase and hydrogen isotopes absorbed in a metal at 
infinite dilution. This expression is used to predict the Sieverts’ con- 
stant behavior of T in Pd from H and D data in Pd and these pre- 
dictions are compared to the experimental observations. This ex- 
pression is also used to predict the Sieverts’ constant behavior of T 
in Pdo 9:Ago 10 for which data does not presently exists. 


2640 U2PtC, and systematics of heavy fermions. 
Meisner, G.P.; Giorgi, A.L.; Lawson, A.C.; Stewart, G.R.; 
Willis, J.O.; Wire, M.S.; Smith, J.L. (Materials Science and 
Technology Division, ‘Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review Letters; 
53: No. 19, 1829-1832(5 Nov 1984). 

Our results for superconducting U2PtC, place it intermediate 
to heavy-fermion (UBeis, UPts) and less anomalous (UsFe) super- 
conductors. Heavy-fermion behavior represented by the electronic 
specific heat correlates well with spacing between f-electron atoms 
in U, Np, and Ce materials. Two regimes of spacing are evident 
and arise from direct and indirect interactions between f-electron 
atoms. We suggest that this correlation provides a reasonable crite- 
rion for heavy-fermion behavior and a test for theories. 


2641 Nuclear magnetic resonance and heavy-fermion su- 
perconductivity in (U,Th)Beis. MacLaughlin, D.E.; Tien, C.; 
Clark, W.G.; Lan, M.D.; Fisk, Z.; Smith, J.L.; ‘Ott, HLR. 
(Department of Physics, University of California, Riverside, 
California 92521). Physical Review Letters; 53: No. 19, 1833- 
1836(5 Nov 1984). 

*Be NMR and relaxation have been used to probe heavy-fer- 
mion superconductivity in U/sub 1-x/Th/sub x/Beis, x = 0 and 
0.033. The spin-lattice relaxation rate 1/T; varies approximately as 
T® well below the transition temperature. This is consistent with a 
class of anisotropic pairing models for which the gap vanishes 
along lines on the Fermi surface. NMR spectra give no indication 
of magnetic, structural, or charge-density ordering at a second tran- 
sition for x = 0.033. 


2642 Small-cluster analogs of CO adsorption on Cu/ 
Ru(0001): Total-energy and carbon-metal stretch frequency 
calculations. Cao, P.; Ellis, D.E.; Freeman, A.J.; Zheng, Q.; 
Bader, S.D. (Physics Department, Northwestern University, 
Evanston, Illinois 60201). Physical Review [Section] B: Con- 
densed Matter; 30: No. 8, 4146-4152(15 Oct 1984). Contract 
W-31-109-ENG-38. 

Total energies as a function of carbon-metal-layer separation 
and carbon-metal perpendicular stretch frequencies are calculated 
for small clusters configured to be analogs for the chemisorption 
system CO on Cu/Ru(0001). The clusters (with 7—10 metal atoms) 
include analogs of CO/Cu(111) and CO/Ru(0001) with on-top and 
threefold binding sites. The latter are more stable in both cases. 
Mixed-metal clusters are also studied (i) with CO bound to Cu in 
proximity to Ru and (ii) with CO bound to Ru in proximity to Cu. 
The former, case (i), show enhanced CO binding with respect to 
CO on pure Cu, and the latter, case (ii), show weakened CO bind- 
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ing with respect to CO on pure Ru. Possible precursor intermediate 
states are described for commensurate and incommensurate epitaxy. 
Bonding to Ru sublayers through a Cu adlayer is also described. 
The results are discussed in conjunction with previous experimental 
findings, and anticipate future experimental vibrational characteriza- 
tions. 


2643 oe saga see of oxygen on Ni(111) and the 
activation energy for chemisorption. Shayegan, M.; Cavallo, 
J.M.; Glover R.E. III; Park, R.L. ent of Physics 
= ’ Astronomy, University of Maryland, College Park, 

land 20742). Physical Review Letters; 53: No. 16, 1578- 
1s8icls Oct 1984). Contract AS05-79ER 10427. 

Measurements of electron transmission spectra and work 
function phi of a Ni(111) surface held at T = 5.5 K during expo- 
sure to O2 provide direct evidence for a precursor adsorption pre- 
ceding dissociative chemisorption. The form of the electron trans- 
mission spectra indicates that the precursor adsorption involves 
oxygen molecules. Subsequent warming of the oxygen-covered sur- 
face leads to the chemisorption state. An analysis of the kinetics of 
the increase in phi that accompanies this transition gives an activa- 
tion energy of ~ 13 meV for the reaction. 


2644 Calculation of phonon-phonon interactions and the 
absence of two-phonon bound states in diamond. Vanderbilt, 
D.; Louie, S.G.; Cohen, M.L. (Department of Physics, Uni- 
versity of California, Berkeley, California 94720 and Law- 
rence Berkeley Laboratory, Berkeley, California 94720). 
Physical Review Letters; 53: No. 15, 1477-1480(8 Oct 1984). 
Contract AC03-76SF00098. 

We demonstrate that anharmonic phonon-phonon coupling 
constants can be extracted from frozen-phonon total-energy calcula- 
tions. The method is applied to the optical modes of diamond. The 
zone-center coupling constants are completely determined through 
fourth order, and are used to compute an effective four-phonon 
vertex including virtual optical-phonon exchange. The interaction is 
found to have the wrong sign to allow formation of a two-phonon 
bound state. 


2645 Thermodynamic study of the zirconium-aluminum 
system. Kematick, R.J.; Franzen, H.F. (Iowa State Univ., 
Ames). Journal of Solid State Chemistry; 54: No. 2, 226- 
234(Sep 1984). 

The heats of formation of the zirconium-aluminum interme- 
tallic compounds ZrAls, ZrAk, ZrAl, ZrAl, ZrsAlk, ZrsAk, 
ZrsAls, and the solid solution of aluminum in bcc zirconium have 
been studied using a Knudsen cell mass spectrometric technique. 
The high temperature compound ZrsAl, was identified in the resi- 
due of some of these experiments and this led to further heat treat- 
ment/X-ray diffraction experiments which indicated that ZrAls, 
previously reported to form from the melt, decomposes in the solid 
state at temperature in excess of 1050°C. By measuring aluminum 
vapor pressures over the two-phase ranges of the system from 0 < 
X/sub Al/ < 0.75 the enthalpy changes for the decomposition re- 
actions were determined by second- and third-law methods, and 
these were used along with the measured vapor pressure of alumi- 
num over the solid solution of aluminum in bcc zirconium to derive 
the enthalpies of formation of the intermetallic phases (in kcal/ 
mole): ZrAls, -38.96; ZrAle, -32.86; ZreAls, -56.12; ZrAl, -21.36; 
ZrsAk, -93.76; ZrsAle, -48.78; ZrsAls, -74.57. 21 references, 4 fig- 
ures, 4 tables. 


2646 New heavy-fermion system, NpBeis, with a com- 
parison to UBeis and PuBeis. Stewart, G.R.; Fisk, Z.; Smith, 
J.L.; Willis, J.O.; Wire, M.S. (Materials Science and Tech- 
nology Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review [Section] B: 
Condensed Matter; 30: No. 3, 1249-1252(1 Aug 1984). 

We have prepared single crystals of NpBeis, Np/sub 0.68/ 
U/sub 0.32/Beis, and PuBe:s and measured their resistivity, suscep- 
tibility, and specific heat down to low temperatures. NpBeis has an 
itinerant-electron magnetic transition at 3.4 K, with a large temper- 
ature-dependent specific heat above this transition that is quite simi- 
lar to that observed in the heavy-fermion superconductor UBeis 
and a y(T = 0) of approximately 900 mJ/mole K?. PuBeis may be 





36 MATERIALS 
3601 Metals And Alloys 


described as a Kondo-type system, with certain inconsistencies. The 
data are compared to results for UBeis and are consistent with a 
narrow f band at the Fermi energy in UBeis moving lower in 
energy with the addition of f electrons in heavier actinide elements 
to create a Kondo resonance by PuBeis. 


2647 Observation of a surface magnetic phase transition 
on Cr(100). Klebanoff, L.E.; Robey, S.W.; Liu, G.; Shirley, 
D.A. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory and Departments of Chemistry 
and Physics, University of California, Berkeley, California 
94720). Physical Review [Section] B: Condensed Matter; 30: 
No. 2, 1048-1051(15 Jul 1984). Contract AC03-76SF00098. 

We have observed a surface magnetic phase transition on 
Cr(100) using angle-resolved photoelectron spectroscopy. The tem- 
perature dependence of a surface resonance indicates a transition 
temperature of 780 +- 50 K. This is consistent with theoretical pre- 
dictions of a ferromagnetic Cr(100) surface. The room-temperature 
ferromagnetic surface exchange potential is estimated to be 0.8 +- 
0.1 eV, with an associated surface magnetic moment of (2.4 +- 
0.3)p/sub B/. 


2648 Electron momentum distribution in graphite and 
lithium-intercalated graphite. Chou, M.Y.; Louie, S.G,; 
Cohen, M.L.; Holzwarth, N.A.W. ent of Physics, 
University of California and Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory, Berkeley, 
California 94720). Physical Review [Section] B: Condensed 
Matter; 30: No. 2, 1062-1064(15 Jul 1984). 

Compton profiles of the first-stage graphite intercalation 
compound LiC, have been calculated using the self-consistent pseu- 
dopotential method within the local-density-functional formalism. 
The difference between profiles of LiCs and graphite exhibits char- 
acteristic features which provide further elucidation of the electron- 
ic properties of intercalation. It is found that the change in the elec- 
tron momentum distribution in LiC, is qualitatively different from 
that predicted by the generally accepted rigid-band model. 


2649 Model catalytic studies over metal single crystals. 
Goodman, D.W. (Sandia National Laboratories, Albuquer- 
que, NM). Accounts of Chemical Research; 17: No. 5, 194- 
200(May 1984). 

The custom-built catalytic reactor, contiguous to the surface 
analysis system, uses a retraction bellows to support the metal crys- 
tal, so that sampies may be transferred in situ from the reactor to 
the surface analysis chamber. The single crystals are normally 
spotwelded to short, high purity leads and heated by resistors. High 
purity gases are used to measure kinetics below 2 atm; gas chroma- 
tography is used for product analysis. Auger spectroscopy is used 
to document surface composition. The apparatus has been used to 
study reactions over single crystals of Ni, Ru, and Rh. These reac- 
tions include methanation and hydrogenation which are not sensi- 
tive to catalyst structure changes. Hydrogenolysis is a type of reac- 
tion which is structure sensitive. These types of reactions are re- 
viewed. These techniques should contribute to the fundamental un- 
derstanding of heterogeneous catalysis. 43 references, 7 figures. 


2650 Weldability of candidate vanadium alloys for 
fusion applications. Gold, R.E.; Bajaj, R. (Westinghouse 
Electric Corp., Madison, PA (USA). Advanced Energy 
Systems Div.). Journal of Nuclear Materials; 122: No. 1-3, 
111-116(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The general weldability characteristics of three vanadium- 
base alloys [V-20Ti, V-15Cr-5STi, VANSTAR-7 (CV-9Cr-3Fe-1Zr- 
0.05C)], were evaluated by means of gas tungsten arc welding in 
argon in a controlled atmosphere weld chamber. The welds were 
made on 0.76 mm thick sheet using full penetration bead-on-sheet 
welds accomplished with nonconsumable thoriated tungsten elec- 
trodes. Within the limited scope of this effort, no attempt was made 
to optimize welding parameters. The bend ductile-brittle transition 
temperatures (DBTTs) were determined for base metal and weld 
metal specimens of each alloy. In terms of weldability, the alloys 
could be ranked: V-20Ti (best), V-15Cr-5Ti, VANSTAR-7. The 
bend DBTT values of all weldments were increased above the 
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values for the base metals. In terms of the bend DBTT, the rank- 
ings were: V-20Ti (best, or lowest DBTT), VANSTAR-7, V-15Cr- 
5Ti. 


2651 Effect of preheat on the microstructure, hardness 
and toughness of HT-9 weldments. Lechtenberg, T.A.; 
Foulds, J.R. (GA Technologies, Inc., San Diego, CA 
(USA)). Journal of Nuclear Materials; 122: No. 1-3, 134- 
139(May 1984). (CONF-830942—). Contract ATO03- 
76ET51011. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The welding preheat temperature is shown to significantly 
affect the dynamic fracture behavior of a 12CR-1Mo steel (HT-9) 
weld metal. A decreased preheat, effecting a faster weld metal 
cooling rate, results in an increased upper shelf energy and lower 
ductile-brittle transition temperature with no charge in weld metal. 
SEM examinations indicate a decreased dendrite spacing and lower 
interdendritic segregation with a faster cooling rate. It is evident 
that the varying interdendritic ferrite content and morphology and 
the dendrite spacing, both controlled by the cooling rate, play a 
significant role on the weld metal dynamic fracture behavior. The 
results suggest the lowest preheat compatible with good welding 
practice be used for maximum benefits to weld metal fracture me- 
chanics. 


2652 Low-cycle fatigue behavior of oxygen-free high- 
conductivity copper at 300°C in high vacuum. Liu, K.C.; 
Loring, C.M. Jr. (Oak Ridge National Lab., TIN (USA). 
Metals and Ceramics Div.; Oak Ridge National Lab., TN 
(USA). Fusion Energy Div.). Journal of Nuclear Materials; 
122: No. 1-3, 783-788(May 1984). (CONF-830942—). Con- 
tract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report CONF-830942--22. 

In-vacuum fatigue tests were performed on commercially 
pure OFHC copper and 35% Au-65% Cu brazing filler metal at 
300°C. Excessive recrystallization due to exposure in the 1025°C 
brazing temperature cycle was detrimental to the fatigue life of the 
base metal; cold work was beneficial to the fatigue resistance. 
Triple-point cracking and grain boundary sliding were the prevail- 
ing modes of fatigue failure observed in the full-size specimens. 
However, a mixed morphology of ductile and cleavagelike fracture 
was observed on the fracture surface of the subsize specimen in 
which the grain structure appeared to have undergone a change be- 
cause of the presence of surface cold work. The braze has superior 
fatigue resistance, but to exploit the maximum strength, the brazed 
joint must be devoid of defects such as cavities and cracks. 


2653 Effect of implanted helium on the microstructure 
and creep properties of ordered (Fesub(0.49)Nisub(0.51))3V 
alloys. Sklad, P.S. (Oak Ridge National Lab., TN (USA). 
Metals and Ceramics Div.); Schroeder, H. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Fest- 
koerperforschung). Journal of Nuclear Materials; 122: No. 1- 
3, 709-714(May 1984). (CONF-830942—). Contract W-7405- 
ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

A series of long-range ordered alloys with base composition 
(Fesub(0.49)Nisub(0.51))sV homogeneously injected with 
approx.=100 appm helium at 600°C. Post-implantation creep test- 
ing at 600°C revealed that the time to rupture as well as the total 
creep strain was reduced drastically compared to unimplanted ma- 
terial. Transmission electron microscopy (TEM) revealed that 
while the material retained its long range order atter implantation, 
the microstructure in the as-implanted material was characterized 
by a high density of faulted interstitial dislocation loops as well as a 
high density of cavities 2.5-5.0 nm in diameter. Most of the cavities 
were preferentially located on the faulted loops or on grain bound- 
aries. The high angle grain boundaries also contained a large 
number of small vanadium carbide precipitates. It was observed 
that cavities on grain boundaries were smaller when associated with 
these precipitates. In addition, a number of larger, 7-10 nm diame- 
ter, faceted cavities were found to be associated with antiphase 
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domain boundaries (APBs) in the ordered microstructure. TEM 
was also used to investigate the details of the microstructure which 
developed during creep. The embrittlement is most likely due to 
the combined effect of helium at the grain boundaries and the in- 
creased resistance to deformation in the ‘hardened’ matrix material. 


2654 Tensile properties of unirradiated PCA from room 
temperature to 700°C. Braski, D.N.; Maziasz, P.J. (Oak 
Ridge National Lab., TN (USA). Metals and Ceramics 
Div.). Journal of Nuclear Materials; 122: No. 1-3, 338- 
342(May 1984). (CONF-830942—). Contract W-7405-ENG- 
26. 


From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report CONF-830942--26. 

The tensile properties of Prime Candidate Alloy (PCA) aus- 
tenitic stainless steel after three different thermomechanical treat- 
ments were determined from room temperature to 700°C. The solu- 
tion-annealed PVA had the lowest strength and highest ductility, 
while the reverse was true for the 25%-cold-worked material. The 
PVA containing titanium-rich MC particles fell between the other 
two heats. The cold-worked PCA had nearly the same tensile prop- 
erties as cold-worked type 316 stainless steel. Both alloys showed 
ductility minima. 


2655 Ion bombardment effects on the fatigue life of 
stainless steel under simulated fusion first wall conditions. 
Kohse, G.; Harling, O.K. (Massachusetts Inst. of Tech., 
Cambridge (USA). Nuclear Reactor Lab.). Journal of Nucle- 
ar Materials; 122: No. 1-3, 359-363(May 1984). (CONF- 
830942—). Contract AC02-78ET52027. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Pressurized tube specimens have been exposed to simultane- 
ous multi-energy surface ion bombardment, fast neutron irradiation 
and stress and temperature cycling, in a simulation of a possible 
fusion reactor first wall environment. After ion bombardments 
equivalent to months-years of reactor operation and up to 30,000 
cycles, no detrimental effects on post-irradiation fatigue life were 
found. The ion damage is found to enhance surface cracking, but 
this effect is limited to the several micron surface layer in which 
the ions are implanted. 


2656 Modeling crack growth processes in fusion reactor 
materials. Jones, R.H. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)); Wolfer, W.G. (Wisconsin Univ., 
Madison (USA)). Journal of Nuclear Materials; 122: No. 1-3, 
379-390(May 1984). (CONF-830942—). Contract AC06- 
76RL01830. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also  . as report PNL-SA--11425; CONF-830942--12. 

Models for the effect of the chemical environment on crack 
growth processes in austenitic and ferritic stainless were evaluated. 
The effect of impurity segregation, yield strength, and hydrogen on 
crack growth of HT-9 and radiation induced phosphorus segrega- 
tion on the intergranular stress corrosion of 316SS have been evalu- 
ated. Moderate increases in impurity segregation and/or yield 
strength caused significanc decreases in the Ksub(IC) and 
Ksub(TH) of HT-9, while less than a 10 fold increase in the inter- 
granular stress corrosion crack growth rate of 316SS was predicted 
for a fluence of 100 dpa using the radiation induced phosphorus 
segregation data of Brimhall et al. and the stress corrosion model of 
Parkins. Therefore, while radiation induced impurity segregation is 
greater in 316SS than HT-9, the effect of impurity segregation may 
be more pronounced in HT-9. The effect of hydrogen on fatigue 
crack thresholds was evaluated using a model by Tien which de- 
scribes the threshold as a function of surface energy. A reduction in 
the surface energy by hydrogen adsorption was found to cause a 
decrease in the fatigue threshold a small but comparable amount to 
that observed for 2-1/4Cr-1Mo steel. 43 refs. 


2657 Mechanical properties of candidate vanadium 
alloys for fusion applications. Gold, R.E.; Bajaj, R. (Wes- 
tinghouse Electric Corp., Madison, PA (USA). Advanced 
Energy Systems Div.). Journal of Nuclear Materials; 122: 
No. 1-3, 759-766(May 1984). (CONF-830942—). 
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From 3. topical meeting on fusion reactor materiais; Albu- 
querque, NM, USA (19 1983). 

The results of ile and creep tests are presented for three 
vanadium alloys; namely, V-20Ti, V-15Cr-STi, and VANSTAR-7. 
The effects of cortrolled amounts of interstitial oxygen (up to 1200 
wppm additional) on the mechanical properties and fracture behav- 
ior are also discussed. Tests were performed between RT and 
800°C. Post-test examinations consisted of SEM fractography. In 
tension testing, all alloys showed ductile behavior (>15% elonga- 
tion) and high strength in the noncontaminated condition. V-20Ti 
was the strongest in tension and VANSTAR-7 the weakest. These 
results were in general agreement with earlier studies on other 
heats of these alloys. Contamination with up to 1200 wppm oxygen 
affected both the tensile properties and the fracture behavior of the 
alloys to varying degrees. Alloy V-20Ti was the least sensitive to 
oxygen contamination, while the other two alloys were similar in 
their response, showing some brittle behavior at the surfaces while 
maintaining ductile deformation in the bulk. V-15Cr-5Ti showed 
the highest creep strength, high (>13%) failure strains, and frac- 
ture predominately by ductile shear. The effect of oxygen contami- 
nation was not very significant in any of the alloys. All three alloys 
displayed better creep strength than 20% CW 316 SS at equivalent 
temperatures. 


2658 Corrosion and oxidation of vanadium-base alloys. 
Loomis, B.A.; Wiggins, G. (Argonne National Lab., IL 
(USA). Materials Science Div.; Argonne National Lab., IL 
(USA). Engineering and Technology Div.). Journal of Nu- 
clear Materials; 122: No. 1-3, 693-697(May 1984). (CONF- 
830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report CONF-830942--70.: 

The corrosion of several V-base alloys on exposure at elevat- 
ed temperatures to helium environments containing hydrogen and/ 
or water vapor are presented. These results are utilized to discuss 
the consequences of the selection of certain radiation-damage resist- 
ant, V-base alloys for structural materials applications in a fusion 
reactor. 


2659 Correlation of fracture toughness with tensile prop- 
erties for irradiated 20% cold-worked 316 stainless steel. 
Hamilton, M.L.; Garner, F.A. (Westinghouse Hanford Co., 
Richland, WA (USA)); Wolfer, W.G. (Wisconsin Univ., 
Madison (USA). Dept. of Nuclear Engineering). Journal of 
Nuclear Materials; 122: No. 1-3, 106-110(May 1984). 
(CONF-830942—). Contract AC06-76FF02170. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report HEDL-SA--2897; CONF-830942-- 
68. 

A modified version of the Krafft correlation has been suc- 
cessfully employed to estimate the fracture toughness of irradiated 
AISI 316 using more easily obtained tensile data. It appears that 
fracture toughness saturates with neutron exposure at 
approx.=400°C. It also exhibits a dependence on both irradiation 
temperature and test temperature. 


2660 Analytical approach for projecting material proper- 


ty uncertainties. Puigh, R.J.; Opperman, E.K. (Westing- 
house Hanford Co., Richland, WA (USA)); Nygren, R.E. 
(Argonne National Lab., IL (USA); Westinghouse Hanford 
Co., Richland, WA (USA)); Wire, G.L. (ITT Research 
Inst., Chicago, IL (USA); Westinghouse Hanford Co., Rich- 
land, WA (USA)). Journal of Nuclear Materials; 122: No. 1- 
3, 169-173(May 1984). (CONF-830942—). Contract W-31- 
109-ENG-38. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). Ss * WEL 

A method has been developed to estimate material properties 
uncertainties at radiation exposures beyond those of the present 
data base. The method can be used to assess the relative merit of 
materials testing in various neutron environments and to assess the 
relative merits of testing programs in various:neutron sources. This 
approach has been applied ‘to the materials testing program in 
FED/INTOR. The analysis indicated that testing austenitic alloy 
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materials in FED/INTOR significantly reduce tensile property un- 
certainties after neutron exposures corresponding to a first wall 
loading of 3 MW.yr/m?. The uncertainty in swelling may not be 
reduced even if materials irradiation is extended to the present 
design goal for FED/INTOR of 6 MW.yr/m? 


2661 Methodology for predicting critcal flaw sizes for 
the first wall of a fusion reactor. Reuter, W.G.; Merrill, B.J.; 
Rahl, T.E. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Journal of Nuclear Materials; 122: No. 1-3, 174-178(May 
1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 

NM, USA (19 1983 

cde flaw Give corresponding to crack penetration of the 
first wall are predicted using empirical equations developed for an- 
nealed stainless steel and linear elastic fracture mechanics for stain- 
less steel exposed to a fluence of 7.7x10”? n/cm? (E> 14 MeV), the 
total fluence anticipated for INTOR. Additional work required is 
discussed. 


2662 Response of austenitic steels to radiation damage. 
Rowcliffe, A.F.; Grossbeck, M.L. (Oak Ridge National 
Lab., TN (USA). Metals and Ceramics Div.). Journal of Nu- 
clear Materials; 122: No. 1-3, 181-190(May 1984). (CONF- 
830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 


querque, NM, USA (19 Sep 1983). 
Austenitic tN tn steels are prominent contenders as first 


wall and blanket structural materials for early fusion power reac- 
tors. Properties affecting the performance of this class of alloys in 
the fusion irradiation environment, such as swelling, tensile elonga- 
tion, irradiation creep, fatigue, and crack growth, have been identi- 
fied. These properties and the effects of neutron irradiation on them 
are discussed in this paper. Emphasis is placed on the present status 
of understanding of irradiation effects. 31 refs. 


2663 Impact of swelling on fusion reactor first wall life- 
time. Mattas, R.F. (Argonne National Lab., IL (USA)); 
Garner, F.A. (Hanford Engineering Development Lab., 
Richland, WA (USA)); Grossbeck, M.L.; Maziasz, P.J. (Oak 
Ridge National Lab., TN (USA)); Odette, G.R.; Stoller, 
R.E. (California Univ., Santa Barbara (USA)). Journal of 
Nuclear Materials; 122: No. 1- 3, 230-235(May 1984). 
(CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 1983). 

The impact of swelling in cold-worked Type 316 stainless 
steel on first wall lifetime is assessed for the INTOR, DEMO, and 
STARFIRE first wall designs. Three separate predictive swelling 
correlations, two of which are empirically derived from fission re- 
actor data one which is based upon a theoretical model, have been 
used. The equations have been incorporated into a code that exam- 
ines the temperature-stress-strain-radiation effects history of fusion 
components. 


Comparison of swelling and cavity microstructural 
development for type 316 stainless steel irradiated in EBR-II 
and HFIR. Maziasz, P.J. (Oak Ridge National Lab., TN 
(USA). Metals and Ceramics Div.). Journal of Nuclear Ma- 
terials; 122: No. 1-3, 236-241(May 1984). (CONF-830942—). 
Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 1983). 

Comparison of swelling and cavity microstructures for one 
heat of 20% cold-worked (CW) type 316 stainless steel (316) irradi- 
ated at 500-650°C in EBR-II (up to 75 dpa) and HFIR (up to 61 
dpa) suggests that void growth and swelling are suppressed by the 
higher helium generation found in HFIR. Instead of voids, many 
small bubbles develop in the CW 316 in HFIR and resist conver- 
sion to voids. However, similar comparison of solution-annealed 
(SA) 316 irradiated in EBR-II and HFIR at 500-550°C leads to an 
opposite conclusion; void swelling is enhanced by helium in HFIR. 
Many more bubbles nucleate in SA 316 at low fluence in HFIR 
compared to EBR-II, but bimodal distributions and rapid coarsen- 
ing eventually lead to high swelling due to high concentrations of 
matrix and precipitate-associated voids in HFIR. A key to the 
swelling resistance of the CW 316 in HFIR appears to be the devel- 
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opment of a sufficiently cavity-dominated sink system in the early 
stages of evolution. 


2665 Microstructure of 9 Cr-1 MoVNb steel irradiated 
to 36 dpa at elevated temperatures in HFIR. Vitek, J.M.; 
Klueh, R.L. (Oak Ridge National Lab., TN (USA). Metals 
and Ceramics Div.). Journal of Nuclear Materials; 122: No. 
1-3, 254-259(May 1984). (CONF-830942—). Contract W- 
7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

As part of an effort by the Office of Fusion Energy to evalu- 
ate the irradiation behavior of ferritic steels, a 9 Cr-1 MoVNb alloy 
was irradiated in HFIR to a dose of approx.=36 dpa at tempera- 
tures of 300, 400, 500, and 600°C. In addition to the displacement 
damage produced during irradiation, a transmutation reaction of 
nickel during HFIR irradiation resulted in the simultaneous produc- 
tion of approx.=30 at. ppm He. Electron microscopy disks in the 
normalized and tempered condition were irradiated, and the mi- 
crostructures were evaluated as a function of irradiation tempera- 
ture. A few small cavities were observed after irradiation. Howev- 
er, a pronounced cavity microstructure was found after irradiation 
at 400°C. At this temperature, the cavities had a volume-averaged 
diameter of 15 nm and a concentration of 107! m~°, resulting in a 
void-swelling contribution of 0.19%. The cavities at 400°C were 
homogeneously distributed throughout the tempered martensite 
matrix, and showed no preference for lath boundaries or precipitate 
interfaces. The results are compared to those recently reported on a 
similarly irradiated 12 Cr-1 MoVW ferritic steel. 


2666 Comparison of the iraddiated tensile properties of 
a high-manganese austenitic steel and type 316 stainless steel. 
Klueh, R.L.; Grossbeck, M.L. (Oak Ridge National Lab., 
TN (USA). Metals and Ceramics Div.). Journal of Nuclear 
Materials; 122: No. 1-3, 294-298(May 1984). (CONF- 
830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The USSR steel EP-838 is a high-manganese, low-nickel 
steel that also has lower chromium and molybdenum than type 316 
stainless steel. Tensile specimens of 20%-cold-worked EP-838 and 
type 316 stainless steel were irradiated in the High Flux Isotope 
Reactor (HFIR) at the coolant temperature (approx.=50°C). A dis- 
placement damage level of 5.2 dpa was reached for the EP-838 and 
up to 9.5 dpa for the type 316 stainless steel. Tensile tests at room 
temperature and 300°C on the two steels indicated that the irradia- 
tion led to increased strength and decreased ductility compared to 
the unirradiated steels. Although the 0.2% yield stress of the type 
316 stainless steel in the unirradiated condition was greater than 
that for the EP-838, after irradiation there was essentially no differ- 
ence between the strength or ductility of the two steels. The results 
indicate that the replacement of the majority of the nickel by man- 
ganese and a reduction of chromium and molybdenum in an austen- 
itic stainless steel of composition near that for type 316 stainless 
steel has little effect on the irradiated and unirradiated tensile prop- 
erties at low temperatures. 


2667 Effect of phosphorus on the swelling and precipita- 
tion behaviour of austenitic stainless steels during irradiation. 
Lee, E.H.; Mansur, L.K.; Rowcliffe, A.F. (Oak Ridge Na- 
tional Lab., TN (USA). Metals and Ceramics Div.). Journal 
of Nuclear Materials; 122: No. 1-3, 299-304(May 1984). 
(CONF-830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

It been observed that increasing the volume fraction of 
the needle-shaped iron phosphide phase in austenitic stainless steels 
tends to inhibit void swelling during neutron irradiation. An earlier 
analysis showed that this effect could not be accounted for in terms 
of enhanced point defect recombination at particle-matrix inter- 
faces. The behavior of the iron phosphide phase has been further 
examined using dual ion beam irradiations. It was found that the 
particle-matrix interface serves as a site for the nucleation of a very 
fine dispersion of helium bubbles. It is thought that since a high 
number density of cavities lowers the number of helium atoms per 
cavity, the irradiation time for the cavities to accumulate the criti- 
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cal number of gas atoms for bias-driven growth is correspondingly 
increased. Although the phosphide phase nucleates rapidly, it even- 
tually undergoes dissolution if either the G or Laves phase devel- 
ops with increasing dose. 


2668 Microstructural design of PCA austenitic stainless 
steel for improved resistance to helium embrittlement under 
HFIR irradiation. Maziasz, P.J.; Braski, D.N. (Oak Ridge 
National Lab., TN (USA). Metals and Ceramics Div.). Jour- 
nal of Nuclear Materials; 122: No. 1-3, 305-310(May 1984). 
(CONF-830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published i in report DOE/ER--0045/11. 

Several variants of e Candidate Alloy (PCA) with dif- 
ferent preirradiation thermal-mechanical treatments were irradiated 
in HFIR and were evaluated for embrittlement resistance via disk- 
bend tensile testing. Comparison tests were made on two heats of 
20%-cold-worked type 316 stainless steel. None of the alloys were 
brittle after irradiation at 300 to 400°C to approx.=44 dpa and 
helium levels of 3000 to approx. =3600 at. ppm. However, all were 
quite brittle after similar exposure at 600°C. Embrittlement varied 
with alloy and pretreatment for irradiation to 44 dpa at 500°C and 
to 22 dpa at 600°C. Better relative embrittlement resistance among 
PCA variants was found in alloys which contained prior grain 
boundary MC carbide particles that remained stable under irradia- 
tion. 


2669 Improved swelling resistance for PCA austenitic 
stainless steel under HFIR irradiation through microstruc- 
tural control. Maziasz, P.J.; Braski, D.N. (Oak Ridge Na- 
tional Lab., TN (USA). Metals and Ceramics Div.). Journal 
of Nuclear Materials; 122: No. 1-3, 311-316(May 1984). 
(CONF-830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report CONF-830942--65. 

Six microstructural variants of Prime Candidate Alloy 
(PCA) were evaluated for swelling resistance during HFIR irradia- 
tion, together with several heats of type 316 stainless steel. Swelling 
was negligible in all the steels at 300°C after approx.=44 dpa. At 
500 to 600°C 25%-cold-worked PCA showed better void swelling 
resistance than type 316 at approx.=44 dpa. There was less swell- 
ing variability among alloys at 400°C, but again 25%-cold-worked 
PCA was the best. Microstructurally, swelling resistance correlated 
with development of fine, stable bubbles whereas high swelling was 
due to coarser distributions of bubbles becoming unstable and con- 
verting to voids. 


- Effect of specimen size and nickel content on the 

pact properties of 12 Cr-1 MoVW ferritic steel. Corwin, 
WR: Klueh, R.L.; Vitek, JM. (Oak Ridge National Lab., 
TN (USA). Metals and Ceramics Div.). Journal of Nuclear 
Materials; 122: No. 1-3, 343-348(May 1984). (CONF- 
830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also Powe blished as report CONF-830942--62. 

The ferritic steel 12 Cr-1 MoVW is a candidate material for 
use in the first wall of magnetic fusion reactors. One of the primary 
concerns of materials in this application is service-induced embrit- 
tlement from aging and irradiation. Unirradiated Charpy impact 
data have been developed on three typical heats of 12 Cr-1 MoVW 
steel and on heats that have been modified with nickel and chromi- 
um additions for subsequent simulation of helium effects of irradia- 
tion. The ductile-to-brittle transition temperature and the upper- 
shelf energy were reduced by nickel additions. The addition of 
nickel while simultaneously maintaining a constant net chromium 
equivalent caused the transition temperature to increase. The use of 
a subsize specimen is mandated by the small volume and high 
gamme heating in high-flux research reactors used for very high- 
fluence irradiation experiments. Therefore, an understanding of the 
behavior of the subsize specimen is important in predicting corre- 
sponding irradiation-induced transition temperature shifts and 
upper-shelf drops of full-size Charpy specimens. Data are reported 
from subsize Charpy impact specimens, and the full- and subsize 
specimens are compared. The effect of specimen size on the upper- 
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shelf energy of this material can be reduced better by volume nor- 
malization than by area normalization. 


2671 Pulsed flux effects on radation damage. Simonen, 
E.P. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)); Ghoniem, N.M. (California Univ., Los Angeles 
(USA)); Packan, N.H. (Oak Ridge National Lab., TN 
(USA)). Journal of Nuclear Materials; 122: No. 1-3, 391- 
401(May 1984). (CONF-830942—). Contract AC06- 
76R1L01830;W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Pulsed irradiation fluxes can cause alteration in the develop- 
ment of irradiation microstructures when compared to steady irra- 
diation microstructures. Theoretical analysis of irradiation damage 
development and examination of pulsed ion irradiation microstruc- 
tures have indicated conditions for expected pulsing effects on 
fusion reactor materials. In pure metals, high instantaneous damage 
rates and pulse annealing periods comparable to defect relaxation 
times can cause significant pulsing effects. In addition, irradiation 
affected phases in alloys are altered by pulsed irradiation compared 
to steady irradiation. 31 refs. 


2672 Dislocation/obstacle interactions during low dose 
irradiation creep of nickel. Henager, C.H. Jr.; Simonen, E.P.; 
Bradley, E.R. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)); Stang, R.G. (Washington Univ. ., Seattle 
(USA). Dept. of Materials Science and Engineering). Jour- 
nal of Nuclear Materials; 122: No. 1-3, 413-417(May 1984). 
(CONF-830942—). Contract AC06-76RL01830. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as rt PNL-SA--11365; CONF-830942--52. 

Analyses of interactions between gliding dislocations and ir- 
radiation induced obstacles indicated that loop unfaulting, loop an- 
nihilation, and loop sweeping can control low dose irradiation 
creep in fcc metals. Dislocation reactions remove glide barriers 
from active slip planes and rationalize rapid creep rates observed in 
deuteron irradiated nickel. Irradiation creep experiments revealed 
that pre-irradiation reduced irradiation creep rates in annealed Ni 
whereas preirradiation had little effect on creep rates in cold- 
worked Ni. Dislocation/obstacle interactions and the role of the ap- 
plied stress in barrier removal processes were related to observed 
irradiation creep responses. 


2673 Swelling and swelling resistance possibilities of 
austenitic stainless steels in fusion rectors. Maziasz, P.J. 
(Oak Ridge National Lab., TN (USA). Metals and Ceramics 
Div.). Journal of Nuclear Materials; 122: No. 1-3, 472- 
—w 1984). (CONF-830942—). Contract W-7405- ENG- 
26. 


From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Fusion reactor helium generation rates in stainless steels are 
intermediate to those found in EBR-II and HFIR, and swelling in 
fusion reactors may differ from the fission swelling behavior. Ad- 
vanced titanium-modified austenitic stainless steels exhibit much 
better void swelling resistance than AISI 316 under both EBR-II 
and HFIR irradiations. The stability of fine titanium carbide preci- 
pitates plays an important role in void swelling resistance for the 
cold-worked titanium-modified steels irradiated in role in void 
swelling resistance for the cold-worked titanium-modified steels ir- 
radiated in EBR-II. Furthermore, increased helium generation in 
these steels can (a) suppress void conversion, (b) suppress radiation- 
induced solute segregation and (c) stabilize fine MC particles, if suf- 
ficient bubble nucleation occurs early in the irradiation. The com- 
bined effects of helium-enhanced MC stability and helium-sup- 
pressed RIS suggest better void swelling resistance in these steels 
for fusion service than under EBR-II irradiation. 70 refs. 


2674 Critical radius and critical number of gas atoms 
for cavities containing a Van der Waals gas. Coghlan, W.A. 
(Arizona State Univ., Tempe (USA)); Mansur, L.K. (Oak 
Ridge National Lab., TN (USA)). Journal of Nuclear Mate- 
rials; 122: No. 1-3, 495-501(May 1984). (CONF-830942—). 
Contract W-7405-ENG-26. 
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From 3. topical meeting on fusion reactor materials; Albu- 
NM, USA (19 1983 

ore effect po stg Tat abtiteatbon and growth is particu- 
larly important for structural materials in fusion reactors because of 
the high production of helium by neutron-induced transmutation re- 
actions. Gas reduces the critical radius for bias driven growth and 
there is a critical number of gas atoms, nsub(q)*, at which the criti- 
cal radius is reduced essentially to zero. The significance of this is 
that the time interval to the accumulation of nsub(q)* gas atoms 
may determine the time to the onset of bias driven swelling where 
nsub(q)* is large. Recently, we presented the results for a Van der 
Waals gas. Here the derivation of these relations is presented and 
further results of calculations are given. At low temperatures (high 
pressures) the results depart from those of the ideal gas, with the 
critical number affected more strongly than the critical radius. 
Comparisons are made with earlier calculations. 


2675 Pulsed ion irradiated microstructures in molybde- 
num. Brimhall, J.L.; Simonen, E.P.; Charlot, L.A. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Journal of 
Nuclear Materials; 122: No. 1-3, 579-583(May 1984). 
(CONF-830942—). Contract AC06-76RL01830. 

From 3. topical meeting on fusion reactor materials; Albu- 

u NM, USA (19 1983 

: hn sublishes on rt PNL- SA--11364; CONF-830942--47. 

Pulsed irradiation of molybdenum in the temperature range 
from 1025-1225 K primarily retarded void nucleation. The reduc- 
tion in nucleation rate could be attributed to a throttling effect 
caused by annealing out of subcritical void embryos. The more 
rapid development of the dislocation microstructure during pulsing 
also contributed to a reduction in void nucleation rate. Once nucle- 
ation was complete, microstructural development was not affected 
by pulsed irradiation compared to steady irradiation. Little pulsing 
effect on total void swelling or swelling rate was observed. A pro- 
posed increase in swelling caused by disintegration of depleted 
zones during pulsed annealing periods was not observed. 


2676 TEM-investigation of solute redistribution under 
irradiation. Muroga, T.; Ishino, S. (Tokyo Univ. (Japan). 
Faculty of Engineering); Okamoto, P.R.; Wiedersich, H. 
(Argonne National Lab., IL (USA). Materials Science Div.; 
Argonne National Lab., IL (USA). Engineering and Tech- 
nology Div.; Tokyo Univ. (Japan). Faculty of Engineering). 
Journal of Nuclear Materials; 122: No. 1-3, 634-638(May 
1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The solute redistribution processes under electron and ion ir- 
radiations have been observed with TEM in Ni-12.7 at. % Si alloys. 
Surface precipitation of NisSi films are observed after electron irra- 
diations. The defect production efficiencies are estimated from the 
film growth measurements. Disordering and solute segregation near 
dislocation loops are observed during ion irradiations. 


2677 Temperature aspects of pulsed ion bombardment in 
an austenitic alloy. Packan, N.H. (Oak Ridge National Lab., 
TN (USA). Metals and Ceramics Div.). Journal of Nuclear 


Materials; 122: No. 1-3, 644-649(May 1984). (CONF- 
830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as rt CONF-830942--63. 

The influence of p ion irradiation to a damage level of 
10 dpa at temperatures from 843 to 1023 K has been studied in a 
quaternary Fe-17% Cr-17% Ni-2.5% Mo austenitic alloy. Pulsing 
periods of either 60 s on/60 s off or 1 s on/1 s off were used, to- 
gether with continuous bombardment as a control. Helium (200 
appm) was supplied either by simultaneous or room temperature 
preimplantation, or omitted. While most specimens were deliberate- 
ly allowed to undergo 15 to 50 K variations. Pulsed irradiation ef- 
fects were found to range from little effect at 843 K, through a no- 
table modification in the relationship between helium and cavity pa- 
rameters at 938 K (near the peak swelling temperature), to a sub- 
stantial reduction of swelling at 1023 K. The influence of the simul- 
taneous temperature excursions compared with constant-tempera- 
ture pulsed ion bombardment (mostly compared at 843 K) was 
small. These results are interpreted in terms of the effects of pulsing 


ERA-10/2/ 382 


and helium on the stability of cavities at high temperatures through 
the critical size and number of gas atoms needed for a small cavity 
to begin bias-driven void growth. 


2678 Theory of depleted zone annealing during pulsed 
irradiation. Simonen, E.P. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Journal of Nuclear Materials; 122: 
No. 1-3, 654-658(May 1984). (CONF-830942—). Contract 
AC06-76RL01830. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report PNL-SA--11363; CONF-830942--10. 

Depleted zone annealing during pulsed irradiation at high 
damage rate, at low doses and over a narrow temperature range in- 
creased the predicted rate of microstructural development com- 
pared to steady irradiation predictions. The rates of defect annihila- 
tion at voids and dislocations were calculated for both pulsed and 
steady irradiation. Subsequently, the irradiation and material param- 
eters that control the predicted pulsing influence were examined for 
pulsed ion and pulsed neutron irradiation of molybdenum. Pulsed 
ion effects, but not pulsed neutron effects were significant. 


2679 Microstructure and bend ductility of a (Fe,Ni)sV 
ordered alloy irradiated in HFIR. Braski, D.N. (Oak Ridge 
National Lab., TN (USA). Metals and Ceramics Div.). Jour- 
nal of Nuclear Materials; 122: No. 1-3, 676-681(May 1984). 
(CONF-830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report CONF-830942--18. 

Disks of a (Fe, Ni)sV long-range-ordered alloy were irradiat- 
ed in the High Flux Isotope Reactor to 10, 21, and 42 dpa and 
helium levels of 1000, 2700, and 6000 at. ppm, respectively. The ir- 
radiation temperatures were 300, 400, 500, and 600°C. The alloy re- 
mained ordered under all conditions. Swelling of the alloy was low 
with a peak of 1.3% occurring at 500°C and extended to lower 
temperatures as the damage level increased. Helium bubbles and a 
thin, continuous film of VC observed in the grain boundaries may 
be the cause of the embrittlement. 


Fatigue performance of HFIR-irradiated nimonic 
PE-16 at 430°C. Grossbeck, M.L.; Liu, K.C. (Oak Ridge 
National Lab., TN (USA). Metals and Ceramics Div.). Jour- 
nal of Nuclear Materials; 122: No. 1-3, 682-686(May 1984). 
(CONF-830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report CONF-830942--27. 

Nimonic PE-16 was irradiated in the HFIR to 6 to 9 dpa 
and 560 to 1000 at. ppm He at 430°C. Postirradiation fatigue tests 
revealed a rscuction in fatigue life by about a factor of 10 at 430°C. 
In contrast to AISI type 316 stainless steel, no endurance limit was 
observed. All irradiated specimens exhibited some intergranular 
fracture with an increasing tendency toward 'cleavage-like’ inter- 
granular fracture for low strain ranges. 


2681 Temperature dependence of the damage micros- 
tructures in neutron-irradiated vanadium. Horton, L.L.; Far- 
rell, K. (Oak Ridge National Lab., TN (USA). Metals and 
Ceramics Div.). Journal of Nuclear Materials; 122: No. 1-3, 
687-692(May 1984). (CONF-830942—). Contract W-7405- 
ENG-26. 
From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 
Vanadium and vanadium with boron carbide additions (V- 
B,C) were irradiated to approx.=1 dpa at controlled temperatures 
ranging from 455 to 925 K. The V-B,C alloy was enriched in '°B, 
which produced approx.=3900 at. ppm helium. In the vanadium 
specimens, the dislocation mictrostructures varied from clusters of 
small dislocation loops (455 to 625 K) to larger, homogeneously 
distributed loops at higher temperatures. The V-B,C specimens 
contained only tangled dislocation segments. Cavities were ob- 
served in all specimens. The cavity concentration decreased and the 
average diameter increased with increasing irradiation temperature. 
At 725 K, the maximum swelling was observed in both the vanadi- 
um (0.1%) and V-ByC (1.4%). At comparable temperatures the 
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cavities in the V-ByC specimens were smaller and more numerous 
than those in the vanadium specimens. Helium bubbles were found 
on the grain boundaries in all of the V-B,C specimens. 


2682 Comparison of compression properties and swelling 

f beryllium irradiated at various temperatures. Beeston, 
J.M.; Miller, L.G. (EG and G Idaho, Inc., Idaho Falls 
(USA)); Wood, E.L. Jr. (Argonne National Lab., Idaho 
Falls, ID (USA)); Moir, R.W. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Journal of Nuclear Materials; 122: 
No. 1-3, 802-809(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Also published as report CONF-830942--9. 

A beryllium cylinder irradiated in Experimental Breeder Re- 
actor (EBR) II for four years at 700 to 760 K to a neutron fluence 
of 8.13x107? n/cm? or 1x10” n/cm? (E>1 MeV) was cut into sam- 
ples and tested. Yield strength and plastic strain were determined in 
compression tests at 300, 723, and 823 K and after annealing at 1173 
K for one hour. Immersion density and helium content were meas- 
ured and an equation for swelling was derived by regression analy- 
sis. The microstructure showed agglomeration of helium in voids or 
bubbles at the grain boundaries. 


2683 Evaluation of beryllium for magnetic fusion com- 
ponents. Smith, M.F.; Mullendore, A.W. (Sandia National 
Labs., Albuquerque, NM (USA)). Journal of Nuclear Materi- 
als; 122: No. 1-3, 855-857(May 1984). (CONF-830942—). 
Contract AC04-76DP00789. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

This paper discusses potential advantages and limitations as- 
sociated with the use of beryllium in plasma interactive components 
of magnetic fusion devices. Pertinent aspects of beryllium proper- 
ties, metallurgy and technology are cited. 


2684 Effect of pulsed irradiation on void swelling of a 


pure austenitic alloy. Miyahara, K.; Igata, N. (Tokyo Univ. 
(Japan). Dept. of Materials Science); Packan, N.H. (Oak 
Ridge National Lab., TN (USA). Metals and Ceramics 
Div.). Journal of Nuclear Materials; 122: No. 1-3, 624- 
ow 1984). (CONF-830942—). Contract W-7405-ENG- 


From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Pulsed irradiation at high temperature has been found to 
exert significant effects on the void swelling of Fe-17Cr-17Ni- 
2.5Mo alloy. In the present work, these effects are discussed from 
the point of void growth and shrinkage, using the theory of void 
growth. In the calculation of void radius change, the cavities rapid- 
ly shrink and disappear during the beam off period for pulsed irra- 
diation by Ni ions at 1023 K. In the slow pulsed irradiation (60s 
on/off), He bubble sizes obtained by the calculation are in good 
agreement with the experimental results. 


2685 On the origin of shear bands in textured polycrys- 
tals. Canova, G.R.; Kocks, U.F.; Stout, M.G. (Los Alamos 
National Laboratory, Los Alamos, NM). Scripta Metallur- 
gica; 18: No. 5, 437-442(May 1984). 

The relaxation of constraints in nonequiaxed grains, which is 
the basis of a new theory of polycrystal deformation, permits the 
development of strain heterogeneities on a grain scale. Shear bands 
are then expected to form when there is sufficient textural soften- 
ing. This was evaluated for an idealized rolling process, in which 
shears in the transverse plane were allowed. The result is that 
grain-scale shear bands should be inclined to the rolling direction 
preferentially at angles of 23° and 37° An analysis of the degree of 
textural softening incurred by sample-scale shear bands as a func- 
tion of hypothetical angles indicates that such shear bands should 
occur preferentially at +-45°. 


2686 On the lattice correspondence of the 5 — a displa- 
cive transformation in plutonium alloys. Olson, G.B.; Adler, 
P.H. (Department of Materials Science and Engineering, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts). Scripta Metallurgica; 18: No. 4, 401-406(Apr 1984). 
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Although the low temperature 56 — a transformation which 
occurs on cooling or deformation of Pu alloys exhibits many of the 
characteristics of a martensitic transformation, classification of the 
transformation according to recent taxonomy) and elucidation of its 
crystallographic characteristics have been hampered by the lack of 
a clear correspondence and lattice deformation relating the FCC 6 
and monoclinic a structures. The transformation represents an in- 
teresting test case of crystallographic concepts due to its unusually 
large volume contraction of app. 20%. A correspondence was pro- 
posed by Lomer (and the associated lattice deformation described 
by Spriet, but these are found to be inconsistent with experimental 
evidence that the 6 — a lattice deformation involves a contraction 
normal to the (020) /SUB la/ basal plane, based on the crystallo- 
graphic texture of a produced from 6 by uniaxial compressive de- 
formation. The authors explore possible lattice correspondences 
consistent with this contraction, and examine the classification of 
this transformation based on characteristics of associated lattice de- 
formations. 


2687 Formation of dislocation eo in iron by self-ion 
irradiations at 40K. Robertson, I.M.; » W.E.; Kirk, 
M.A. (Materials Research Lab., Univ. rz inois, Urbana 
IL). Scripta Metallurgica; 18: No. 4, 317-320(Apr 1984). 

This letter reports on the first observation of dislocation 
loops formed in iron by bombardment with self-ions. The irradia- 
tions were performed with 50 and 100 keV self-ions to maximum 
ion doses of 8 x 10"* ions cm~? in-situ in the High-Voltage Electron 
Microscope (HVEM) - Tandem accelerator facility at Argonne Na- 
tional Labs. During the irradiation and subsequent examination, the 
specimen temperature was maintained at 40 K (below stage I recov- 
ery in iron) to minimize the thermal rearrangement-of the defects. 
The microscope was operated at 200 kV to prevent the creation of 
additional Frenkel pairs; the threshold voltage for Frenkel pair pro- 
duction in iron is about 30 kV. These observations revealed that at 
low temperatures (40K) dislocation loops can be formed from dis- 
placement cascades generated by self-ion irradiation, but only at ion 
doses exceeding those of previous studies. It is thought that these 
dislocation loops are formed in iron, not from the direct collapse of 
individual displacement cascades as has been found in several other 
metals after both room temperature and low temperature, < 40 K, 
irradiations, but from the spatial overlap of cascades, as first sug- 
gested by. The relationship between the defect density and the ion 
dose is not understood. A model of single overlap of cascades 
would require the loop density to vary as the square of the ion 
dose. However, the measured defect density was found to be pro- 
portional to ion dose to the 3/2 power. Further experiments are 
planned to investigate this relationship. 


2688 Investigation of weld cracking in alloy 800. Lip- 
pold, J.C. (Sandia National Lab., Livermore, CA). Welding 
Journal (Miami); 63: 91s-103s(Mar 1984). Contract AC04- 
76DP00789. 

The subscale Varestraint test has been used to determine the 
relative hot cracking susceptibility of the fusion zone in four com- 
mercial heats of alloy 800. Although all four heats were susceptible 
to cracking, one heat exhibited a significant increase in cracking 
relative to the other three. Optical metallography revealed that 
nearly all the cracking was localized along fusion zone grain 
boundaries. Microprobe analysis of the grain boundaries detected 
high concentrations of titanium, silicon, and niobium resulting from 
partitioning during solidification. The fusion zone hot cracking 
mechanism in alloy 800 involves the complex interaction of titani- 
um, silicon, niobium, and carbon along the solidification boundaries. 
SEM and Auger analyses of the hot crack fracture surfaces re- 
vealed the presence of (Ti, Nb)-rich carbides, suggesting that these 
particles precipitate from the liquid which solidifies last on the frac- 
ture surface. 23 references. 


2689 Effect of extrusion on the gamma-phase composi- 
tion of the U-2.4Nb alloy. Carpenter, D.A.; Anderson, R.C.; 
Kollie, T.G. (Union Carbide Corp , Nuclear Division, Oak 
Ridge, TN). Scripta Mealngien 18: No. 3, 281-284(Mar 
1984). 

Extrusion at temperatures high in the a+y2 equilibrium 
region produce a metastable structure with a composition depend- 
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ent on extrusion conditions. The more severe the conditions, the 
lower the niobium concentration in the ~ 7:-phase. Friction-induced 
heating forced the rod into higher temperature regions causing re- 
duction in yv /SUB b/ . The a—8 phase transformation tended to 
limit the temperature of the extruded rod, thus limiting the compo- 
sitional changes. 


Effect of hydrogen on the dislocation structure of 
a nickel. Robertson, re fon eomaageg .K. (Universi 
of Illinois, Department of Metallurgy an Mining 
= eering, Urbana, IL). Scripta Metallurgyca; 18: No. 3, 2 9. 
274(Mar 1984). 

The present note reports a part of the continuing study of 
the effects of H on the dislocation and fracture behavior of Ni. The 
dislocation structures produced in Ni by deforming in He and He 
gas environments and 0.20 m/m were compared using transmission 
electron microscopy. The specimens were those which exhibited H 
solution softening at low strain rates when tested in an Hz atmos- 
phere. The question addressed is whether specimens tested at the 
same strain rates and to similar total strains in different atmospheres 
exhibit different dislocation structures. 


2691 Metallographic observations of dynamic recrystal- 
lization in NisAl, Baker, I.; Schulson, E.M.; Viens, D.V. 
(Thayer School of Engineering, Dartmouth College, Hano- 
ver, New Hampshire). Scripta Metallurgica; 18: No. 3, 237- 
240(Mar 1984). 

The purpose of this paper is to show that certain features 
characterize the high temperature fracture of another strongly or- 
dered Lk alloy, NisAl, and to provide direct evidence for dynamic 
recrystallization in this material. The inference is that this phenome- 
non may be characteristic of the high-temperature flow and frac- 
ture of polycrystalline Lk alloys. Transmission electron microscopy 
and optical microscopy reveal evidence for dynamic recrystalliza- 
tion in an Lk alloy deformed under tension at elevated tempera- 
tures. This supports earlier suggestions of dynamic recrystallization 
in other Lk alloys. Dynamic recrystallization followed by grain 
boundary sliding accounts for nodules on the fracture surface. 


2692 The effects of pre-existing grain boundary cavities 
on the creep rupture life of a copper-antimony alloy. Yu, 
K.S.; Nix, W.D. ent of Materials Science and En- 
gineering, Stanford University, Stanford, California). Scripta 
Metallurgica; 18: No. 3, 259-264(Mar 1984). 

The objective of this study is to understand the effects of 
pre-existing cavities on the creep life of a Cu-Sb alloy. This materi- 
al is chosen because of its room temperature brittleness, which re- 
sults from the segregation of Sb onto grain boundaries. Therefore, 
it allows us to break the sample along the boundaries for examina- 
tion. The coupled diffusional and creep controlled cavity growth 
model is used to explain the rupture life of this material. In addi- 
tion, the possible influence of Sb is explored through a comparison 
with the creep properties of pre-cavitated pure Cu. The pre-creep 
and sintering technique was used to implant cavities onto grain 
boundaries of a Cu-Sb alloy. The rupture times of this material 
were ten times longer than those of OFHC Cu after a similar treat- 
ment. This difference is explained by differences in grain size, 
cavity structure and creep rate. The creep conditions in this study 
fall in a range where creep properties and interfacial self-diffusion 
contribute to cavity growth. The coupled diffusion and creep con- 
trolled cavity growth model can explain rupture behavior. The 
presence of Sb does not appear to influence the cavity growth 
mechanism except to slow the creep rate. The nucleation of new 
cavities during creep has not been eliminated by the implanted cav- 
ities. However, their influence on the rupture time is probably 
small. 


2693 Direct observations of hydrogen enhanced crack 
propagation in iron. Tabata, T.; Birnbaum, H.K. (Depart- 
ment of Metallurgy and Mining EE University of 


Illinois at Urbana-Champaign. oy IL). 
gica; 18: No. 3, 231-236(Mar 1984 

Investigation of hydrogen 2. fracture of iron and 

steel has given rise to numerous theoretical explanations for the ob- 

served phenomena. Despite this effort, the basic parameters of the 

explanation, whether H affects the “cohesive energy” of the solid, 


ripta Metallur- 


ERA-10/2 / 364 


whether it affects the surface energy, whether it influences the plas- 
tic processes at the crack tip or some combination of these have not 
yet been clearly established. The paper presents the first direct ob- 
servations of hydrogen related fracture using in situ fracture studies 
in He gas in the environmental cell of a H.V.E.M. 


2694 Repeated load relaxations of type 316 austenitic 
stainless steel. Hannula, S.P.; Li, C.Y. (Department of Mate- 
rials Science and Engineering, Cornell University, Ithaca, 
NY). Scripta Metallurgica; 18: No. 3, 225-229(Mar 1984). 

Several experiments have shown that the shape of the load 
relaxation curve after reloading in a logarithmic stress vs. logarith- 
mic strain rate plot may differ from that after the initial loading. In 
a recent study Korhonen and Li showed that the apparent kink in a 
log o versus log € plot of the stress relaxation data, after mainly 
elastic and anelastic loading, is due to change of the deformation 
mode from an anelasticity dominated one to a plasticity dominated 
one. According to the state variable model by Hart, the relaxation 
curve in reloading should overlap with the original one after this 
transition in the absence of structural changes. Therefore, the cross- 
ing of stress relaxation curves after an initial plastic loading and 
subsequent elastic and anelastic reloadings in commercially pure 
aluminum at room temperature was accounted for by thermally in- 
duced effects. In the same study, consecutive stress relaxation runs 
were conducted on 316 SS, and no cross-over behavior was ob- 
served, which was associated with the lack of thermal effects in 316 
SS at room temperature. The results demonstrate that strain aging 
has an effect on relaxation behavior even at room temperature, the 
effect being more pronounced at high strains. The phenomena can 
be accounted for according to a state variable model by modifying 
the rate constant, which is affected by the amount of mobile dislo- 
cations as well as dislocation mobility. 


2695 On the relation between creep cavitation and grain 
boundary orientation. Yu, K.S.; Nix, W.D. (Department of 
Materials Science and Engineering, Stanford University, 
Stanford, California). Scripta Metallurgica; 18: No. 2, 173- 
178(Feb 1984). 

The purpose of this paper is to study the influence of grain 
boundary inclination angle on the creep cavitation process. The 
cavitation rate on a grain boundary facet is expected to depend on 
its inclination angle, because differently oriented facets have differ- 
ent stress states. Although qualitative observations have been re- 
ported occasionally, this problem has not been studied extensively. 
The process of creep cavitation can be divided into two parts: 
cavity nucleation and cavity growth. From a theoretical point of 
view, these processes depend on grain boundary inclination in dif- 
ferent ways. It is generally believed that grain boundary sliding is 
necessary to provide the stress concentrations needed for the nucle- 
ation of cavities. The cavity nucleation rate is therefore expected to 
peak on inclined boundaries, where grain boundary sliding is at a 
maximum. On the other hand, transverse grain boundaries are more 
favorable for cavity growth. The higher normal tractions acting on 
these boundaries provide a steeper chemical potential gradient for 
diffusive cavity growth. The influence of grain boundary inclina- 
tion on the creep cavity nucleation and growth rate has been stud- 
ied using SEM and a stereo microscopy technique in a Cu-Sb alloy. 
Both were higher on transverse boundaries. A possible explanation 
for the higher nucleation rate on transverse boundaries by stochas- 
tic grain boundary sliding has been proposed. 


2696 Observation of the effect of solute segregation on 
grain boundary structure. Sickafus, K.; Sass, S.L. - 
+ ig of Materials Science and Engineering, Cornell Univer- 

Ithaca, New York). Scripta Metallurgica; 18: No. 2, 
165.168(Feb 1984). 

It is frequently observed that solute atoms segregate to grain 
boundaries in alloy systems where there is limited solubility in the 
solid solution. Auger spectroscopy has shown the presence of typi- 
cally up to a monolayer of solute at internal interfaces in such sys- 
tems. The practical consequence of such segregation is frequently 
the embrittlement of the grain boundary region, making it suscepti- 
ble to fracture at relatively low stresses. It is of considerable inter- 
est to learn how the presence of the solute changes the mechanical 
properties of the boundary. Is the solute changing the chemical 
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bonding across the interface as suggested by Messmer and Briant or 
is it changing the atomic structure, or perhaps both? In this paper 
an experiment is described which addresses the question of whether 
the presence of solute at the boundary influences the structure of 
the boundary. It is shown that in a small angle (001) twist boundary 
in the Fe-Au system, a small amount of Au causes a major change i 
the dislocation structure of the interface. These observations are 
evidence for the occurrence of a two dimensional phase transforma- 
tion in the grain boundary. 


2697 Fracture toughness behavior of unirradiated and ir- 
radiated 2 1/4 Cr-1 Mo steel plate and weldment. Mills, W.J. 
(Westinghouse Hanford Company, Richland, Washington). 
Nuclear Technology; 64: No. 2, 175-185(Feb 1984). 

The J /SUB Ic/ fracture toughness behavior of unirradiated 
and irradiated 2 1/4Cr-1 Mo steel plate and weldment was charac- 
terized by the multiple-specimen R curve technique using 0.577 in.- 
thick (T), 1-T, and 2-T compact specimens. At room temperature, 
the unirradiated plate exhibited limited plastic deformation and then 
failed catastrophically due to unstable crack growth in the transi- 
tion temperature regime. At 427°C, the 2 1/4Cr-1 Mo base metal 
failed in a stable crack growth mode, and the J /SUB Ic/ value 
was twice that obtained at room temperature (145 versus 70 to 90 
kJ/m?). The weldment was found to be very resistant to unstable 
tearing at both 24 and 427°C. Its J /SUB Ic/ response, 175 kJ/m? 
at 24°C and 116 kJ/m? at 427°C, was superior to that of the plate 
at room temperature, but slightly lower than the base metal tough- 
ness at 427°C. The effect of specimen size on the elastic-plastic 
fracture toughness response of the plate and weldment was charac- 
terized at 427°C. The 0.577-T and 2-T plate specimens were found 
to yield comparable J /SUB Ic/ values; however, the smaller speci- 
men exhibited a steeper R curve and higher tearing modulus. The 
0.577-T and 1-T weld specimens yielded comparable fracture 
toughness properties. The J /SUB Ic/ fracture toughness for both 
the plate and weldment was reduced by about 20% as a result of 
irradiation to total fluences of 3.2 X 107! to 5.0 X 10" n/cm?. The 
tearing resistance of the plate was found to be insensitive to irradia- 
tion, but a fourfold degradation in the tearing modulus was ob- 
served in the irradiated weldment. 


2698 Morphological aspects of a"-FeigN2 precipitation 
in a-Fe. Ferguson, P.; Dahmen, U.; Westmacott, K.H. (Ma- 
terials and Molecular Research Division, Lawrence Berke- 
ley Laboratory, Berkeley, CA). Scripta Metallurgica; 18: No. 
1, 57-60(Jan 1984). 

The intermediate precipitate a"-FeisN2 formed during the 
quench-aging of nitrogen-ferrite occurs via a nitrogen GP zone 
stage as thin disc-shaped plates on the three sets of matrix (001) 
planes. Its b.c. tetragonal structure can be considered as a 
nal distortion of ferrite with an expansion (9.7%) in the c/sub -/- 
direction and a slight contraction (0.2%) in the a/sub -/-direction 
due to the ordered occupation by nitrogen atoms of two of the six- 
teen octahedral interstices whose tetrad axes are parallel with one 
of the cube directions, i.e. the c/sub -/-edge. Previous TEM studies 
on a” precipitation have been performed using bulk-aging and in- 
situ aging procedures and, irrespective of which aging treatment is 
adopted, individual disc-shaped a” particles always have a charac- 
teristic “rosette” contrast when viewed normal to the plate surface. 
This effect has not been explained but was thought to originate 
through variations of the plate thickness or anisotropy of surface 
energy. The present TEM analysis using high-angle tilting shows 
that this contrast arises because individual a” particles are com- 
prised of several inclined segments near the same (001) plane. 


2699 Sub-critical intergranular crack growth of iron and 
nickel. Jones, R.H.; Baer, D.R.; Thomas, M.T. (Pacific 
Northwest Laboratory, Richland, ’ Washington). Scripta Me- 
tallurgica; 18: No. 1, 47-52(Jan 1984). 

The sub-critical intergranular crack growth behavior of iron 
and nickel showed several similarities and a few differences. The 
fracture thresholds and intergranular crack growth rates of iron and 
nickel were very similar which is consistent with the previously ob- 
served similarity of the effect of segregated sulfur and cathodic hy- 
drogen on the fracture mode transition of these materials. The dif- 
ferences in their sub-critical crack growth behavior included the 
presence of a stage III crack growth regime in iron and its absence 
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in nickel and the decrease in the fracture threshold of iron, K / 
SUB TH/, with increasing cathodic potential and the absence of a 
dependence of the K /SUB TH/ of nickel on cathodic potential. 
The present results were obtained with the same material used for 
the fracture mode transition tests but with compact tension (CT) 
samples in which the fracture mode was 100% intergranular for all 
cathodic potentials. Therefore, the present results represent the 
effect of cathodic potential on the intergranular crack growth rates 
of iron and nickel with large grain boundary sulfur concentrations 
(about 0.3 monolayers). The sub-critical crack growth behavior of 
iron and nickel with 0.3 monolayers of sulfur in their grain bound- 
aries is similar. The fracture thresholds and Stage II crack growth 
rates are comparable; however, Stage III crack growth was ob- 
served in iron and not in nickel. The absence of Stage II crack 
growth in nickel was related to the large plastic zone size in nickel 
(about 47 mm) as compared to iron (about 2.6 mm). 


2700 2 eaneeiint emails copied: to ame, oath 
growth. Radhakrishnan, V.M.; McEvily, A.J. (DMRL, Hy- 
derband). Scripta Metallurgica; 18: No. t 53-56(Jan 1984). 
The topic of creep crack growth has attracted increased at- 
tention in recent years. However, as yet no generally valid means 
for relating experimental data to a relatively simple correlating pa- 
rameter such as K, the stress intensity factor, or C*, the creep 
equivalent to Rice’s J-integral, has been established. In retrospect 
this lack of correlation may not be surprising in view of the varia- 
tion in behavior of different alloys, e.g., creep brittle vs. creep duc- 
tile, as well as the uncertainty as to whether or not the assumed test 
conditions, usually steady state creep, are actually being realized in 
the process zone at the advancing crack tip. As an alternative a 
straightforward parametric approach has been proposed in which 
the load point deflection rate, A, is expressed as a function of the 
crack growth rate, a, and the load P in the following form. A cor- 
relation of creep crack growth data for the creep ductile aluminum 
alloy 6061 has been obtained in terms of a parameter which in- 
volves the deflection rate and bending moment for two types of 
pin-loaded specimens. 


2701 Toughness variation with test temperature and 
cooling rate for liquid sintered W-3.5Ni-1.5Fe. 
German, R.M.; DiGiallonardo, S.L.; Hanafee, J.E. (School 
of Engineering, Materials Division, "Rensselaer Polytechnic 
Institute, Troy, NY). Metallurgical Transactions, [Section] A: 
Physical Metallurgy and Materials Science; 15A: No. 1, 121- 
128(Jan 1984). 

A two phase heavy alloy composite based on 95 W-3.5 Ni- 
1.5 Fe (wt pct) was fabricated from elemental powders by liquid 
phase sintering. Past reports on the heavy alloys indicate consider- 
able disagreement concerning cooling rate effects on toughness. 
The present experiments determined the effect of both cooling rate 
and test temperature on the properties of the 95 W heavy alloy. 
This alloy undergoes a ductile to brittle transition with decreasing 
test temperature; the transition temperature is close to room tem- 
perature. The cooling rate from post-sintering anneals carried out at 
temperatures greater than 1000°C has an influence on toughness; 
rapid quenching gives superior toughness. These findings support 
an impurity segregation explanation for embrittlement in the heavy 
alloys. 


2702 An 

zone obtained during rapid solidification. Bro 

Sekhar, J.A. (Univ. of Illinois, Urbana, IL). Metallurgical 
Transactions, [Section] A: Physical Metallurgy and Materials 
Science; 15A: No. 1, 29-32(Jan 1984). 

The microstructure observed on the rapid solidification of 
dilute alloys of Cu in Al has been examined. A high intensity heat 
source, namely a 6 kW COz laser beam was passed over the surface 
of and on regrowth a featureless zone is seen prior to a cellular 
morphology. Scanning transmission electron microscopy in con- 
junction with X-ray microanalysis show that a concentration gradi- 
ent exists across this region. The results support the theory that it is | 
a plane front zone formed during resolidification process. 
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2703 Effects of hydrogen on mechanical properties of 
vanadium-niobium alloys. Owen, "CV: Cheong, D.S.; Scott, 
T.E. (Ames Laboratory-US DOE, Iowa State Univ, Ames, 
IA). Metallurgical Transactions, [Section] A: Physical Metal- 
lurgy and Materials Science; 15A: No. 1, 147-154(Jan 1984). 

Mechanical properties were investigated from 78 to about 
300 K. Flow stress are consistent with a hardening model due to 
the element in the matrix of the other. Additions of up to about 0.6 
at pet hydrogen have a moderate strengthening effect on the yield 
stress of high vanadium alloys but relatively little effect on the high 
niobium alloys. Little or no effect was observed for the strain hard- 
ening coefficient. High Nb alloys were less embrittled by small ad- 
ditions of hydrogen than high V alloys. The failure of severely em- 
brittled alloys was initiated intergranularly by impingement of me- 
chanical twins on grain boundaries. It is speculated that the grain 
boundaries may be enriched hydrogen. 


Revisit with a classical rate-theory-based deforma- 
SSoneiihs' Ries aude die te enabubenieg taaiainda: DiMelfi, 
R.J.; Kramer, J.M. (Argonne National Lab., IL (USA)). Res 
Mechanica; 11: No. 4, 245-294(1984). 

In this paper, a deformation law based on the classical chem- 
ical-rate theory is examined. The approach is to apply this well- 
known formalism in the simplest way possible to describe the 
steady-state deformation-rate behavior of metals. In addition to gen- 
eral aspects of the stress and temperature dependence of plastic 
flow, the behavior of an important commercial alloy (type 316 
stainless steel) in engineering application is studied and compared 
with experiment. In this context, it is shown how this single rate- 
equation can, with unaltered parameters, be used to describe quanti- 
tatively deformation-rate-related behavior over a very wide range 
of stress and temperature, transcending a variety of mechanical 
tests. In this formulation, the stress dependence of the plastic strain- 
rate is characterized via a stress-independent activation volume, 2. 
The temperature of © is extracted from the stress de- 
pendence of the activation entropy, determined by application of 
the theory of thermo-elasticity. The resulting rate equation simu- 
lates a power-law stress dependence in the intermediate creep 
range, but describes other deformation rate regimes rather well 
without alteration of parameters. 


Stability of the MC phase in a stainless steel irra- 

diated in various environments. Rowcliffe, A.F.; Lee, E.H. 

(Oak Ridge National Lab., TN (USA)). pp 5-9 of Dimen- 

sional stability and mechanical behaviour of irradiated 

metals and alloys. Vol. 2. of the conference or- 

by the British Nuclear Energy Society, Brighton, 

1-13 April 1983. London, England; British Nuclear Energy 
Society (1984). (CONF-830418—). 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

The pri phases formed during heavy ion irradiation of 
a titanium-stabilized stainless steel at 948 K are the thermally stable 
MC phase and the radiation-induced G phase. Whereas the G phase 
continues to grow with increasing displacement dose, the MC 
phase eventually dissolves. The dose interval over which MC exists 
may be altered by cold working, injecting helium, or irradiating in 
a pulsed mode. It is thought that the dissolution of the MC phase 
occurs when the matrix titanium concentration is lowered by the 
incorporation of titanium into the G phase. 


2706 Reassessment of the swelling behavior of AISI 304 
stainless steel. Garner, F.A. (Westinghouse Hanford Co., 
Richland, WA (USA)); Porter, D.L. (Argonne National 
Lab., IL (USA)). pp 41-44 of Dimensional stability and me- 
chanical behaviour of irradiated metals and alloys. Vol. 2. 
Proceedings of the conference organized by the British Nu- 
clear Energy Society, Brighton, 11-13 April 1983. London, 

; British Nuclear Energy Society (1984). (CONF- 
830418—). 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

Published swelling data derived from EBR-II irradiations of 


AISI 304 and 304L have been reanalyzed in light of insights gained 
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from irradiation of AISI 316 and Fe-15Cr-25Ni. The primary influ- 
ence of temperature, displacement rate and compositional variations 
in the 300 series stainless steels lies in the duration of the transient 
regime of swelling and not in the ‘steady-state’ or constant swelling 
rate regime. 


2707 In-reactor uniaxial fracture strain of 20%-cold- 
worked type 316 stainless steel. Grossbeck, M.L.; Bloom, 
E.E. (Oak Ridge National Lab., TN (USA)). pp 53-56 of 
Dimensional stability and mechanical behaviour of irradiat- 
ed metals and alloys. Vol. 2. Proceedings of the conference 

organized by the British Nuclear Energy Society, Brighton, 
Ile 13 April 1983. London, England; British Nuclear Energy 
Society (1984). (CONF-830418—). 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

In-reactor creep strain and fracture strain were determined 
for type 316 stainless steel at 430, 550, and 625 deg C. Specimens 
were irradiated in EBR-II to a fluence of 5 x 107° n/m? (E > 0.1 
MeV). Strain rates of 10~' to 10~® s~! were achieved by using a 
swelling driven device to apply stress. Fracture strains of 6% at 
550 deg C and 1% at 625 deg C were observed. All fractures were 
intergranular. 


2708 Relationship of irradiation creep to swelling im- 
plicit in the theories of these processes. Mansur, L.K.; Cogh- 
lan, W.A. (Oak Ridge National Lab., TN (USA)). 3 Pout 65-69 
of Dimensional stability and mechanical behaviour o 

ated metals and alloys. Vol. 2. Proceedings of the foe 
ence organized by the British Nuclear Energy Society, 
Brighton, 11-13 April 1983. London, England; British Nu- 
clear Energy Society (1984). (CONF-830418—). 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

Theoretical relationships are derived expressing irradiation 
creep in terms of swelling, for creep by dislocation climb, by climb- 
enabled glide resulting from cumulative net point defect absorption, 
and by climb-enabled glide resulting from cascade-induced disloca- 
tion climb excursions. In general the creep rate to swelling rate 
ratio is sensitive to sink densities even for a given swelling level. 
Implications are seen for translation from one irradiation environ- 
ment to another. 


2709 The influence of processing on the cryogenic me- 
— properties of high strength high manganese stainless 
wa, R.; Morris, J.W. (Lawrence Berkeley Lab., 
Univ. ° California, Berkeley, CA). pp 177-184 of ‘Advances 
in cryogenic engineering materials. Vol. 30. Clark, A.F.; 
eed, R.P. New York, NY, USA; Plenum Press (1984). 
(CONF-8308180—). 

From 5. international cryogenic materials conference; Colo- 
rado Springs, CO, USA (15 Aug 1983). 

This paper describes the influence of the hot rolling condi- 
tion and cold rolling on the mechanical properties of a nitrogen- 
strengthened high manganese steel of nominal composition 18Mn- 
SNi-16Cr-0.02C-0.22N. The results show that grain refinement by 
low temperature hot rolling raises the strength of the alloy but de- 
creases the toughness rapidly. Cold rolling at room temperature is 
an effective way to raise the strength without rapid deterioration of 
the toughness. Changing the hot rolling condition did not affect the 
fatigue crack growth rates, but the decrease in the fatigue crack 
growth rates was observed for cold rolled plates. This improve- 
ment in fatigue resistance might be attributed to the improvement 
of ductility through the suppression of the formation of the € phase. 


2710 Chemical state investigation of grain boundary seg- 
regated sulfur in polycrystalline nickel. Hintz, M.B. (Depart- 
ment of Metallurgical Engineering, Michigan Technological 
University, Houghton, Michigan). Scripta Metallurgica; 17: 
No. 12, 1415-1418(Dec 1983). 

This paper describes the results of a combined Auger elec- 
tron spectroscopic (AES) and X-ray photoelectron spectroscopic 
(XPS) study of the intergranular embrittlement of polycrystalline 
Ni by S. Largely as a result of AES investigations it is accepted 
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that intergranular failure in most metals and alloys is caused by the 
segregation of impurities and/or alloying elements to the grain 
boundaries. Ni and many of its alloys are not exceptions. S segrega- 
tion has been shown to result in embrittlement and enhanced sus- 
ceptibility to hydrogen embrittlement in these materials. While 
AES has been useful in the detection and identification of segregat- 
ed species, AES data provide little information on the chemical 
state of the detected elements. In contrast, XPS can often provide 
chemical state and chemical bonding information in addition to ele- 
mental detection and identification. XPS has been used extensively 
to characterize the chemical state of adsorbates on free surfaces but 
it has not been widely applied to the problem of intergranular seg- 
regation, due primarily to the lack of lateral resolution of the tech- 
nique. As intergranular embrittlement mechanisms may be linked to 
the bonding state of segregated species, XPS analysis of segregated 
species may help elucidate the mechanisms involved. 


2711 The sulfidation/oxidation of Armco iron-based su- 
peralloys between 1023 and 1373 K. Liv, T.K.; Bautista, 
R.G. (Dept. of Chem Eng., Iowa State Univ., Ames, TA). 
Metallurgical Transactions, [Section] B: Process Metallurgy; 14 
B: No. 4, 657-666(Dec 1983). 

The sulfidation/oxidation of two Armco iron-based superal- 
loys has been studied at temperatures between 1023 and 1373 K 
using SO2/O2 atmospheres. At the lower temperature range, the re- 
action kinetics conform to the parabolic rate law. At temperatures 
greater than 1173 K, paralinear behavior must be taken into ac- 
count due to further reaction of CrzO3 to form the volatile product 
CrOs. Armco 18SR-C is the best among the Armco 18SR alloys 
studied because of its ability to form a Cr2Os protective layer. The 
presence of about 2 pct Al in Armco 18SR reduces the parabolic 
rate constant by an order of magnitude. Armco T310 with nickel is 
not protective at higher temperatures due to the formation of low 
melting sulfides. The kinetic information obtained from both para- 
bolic and volatilization rate data is represented by an Arrhenius 
equation. Mass transfer correlations were used to predict the vola- 
tilization rate from the experimental conditions in the present study 
and from other literature data. Although wide hydrodynamic con- 
ditions were encountered, fairly good predictions were obtained. 


2712 Hydrogen diffusion in aluminum. McLellan, D.E. 
(William Marsh Rice University, Department of Mechanical 
Engineering and Materials Science, Houston, Texas). Scripta 
Metallurgica; 17: No. 10, 1237-1240(Oct 1983). 

Although the diffusivity of hydrogen in aluminum has been 
measured by several different authors, there is essentially no mutual 
agreement and the sets of data are separated by orders of magni- 
tude. There is little doubt these mass-flow determinations of the H- 
diffusivity are subject to great uncertainties connected with the 
presence of the surface oxide layer, as has been discussed recently 
in general by Volkl and Alefeld and more specifically for the Fe-H 
system by Kiuchi and McLellan. However, recent discussions of 
the thermodynamic behavior of H in the noble metals have pointed 
out the possibility of H-vacancy interactions being reflected in the 
observed solubility and diffusivity of H in these metals; the H-Al 
system is a prime candidate in which the manifestation of such H- 
vacancy interactions would be expected. This possibility has been 
made more probable by the recent measurements of Hashimoto and 
Kino of the diffusivity of H through Al foils. These authors used a 
permeation technique in which the H-permeation rate through Al 
foils was measured by the change in H*: ion current detected by a 
quadrupole mass spectrometer. The samples were lightly abraded 
before mounting in the UHV (2.6 x 10~® Pa) measuring system. Dif- 
fusivities measured in the range 573-673 K using foils of differing 
thickness indicated that surface effects had been obviated. This note 
discusses findings on the H-Al system in terms of the kinetic behav- 
ior predicted for solutions of H in metals where there is a high con- 
centration of vacancies in thermal equilibrium. 


2713 The mechanism of 0’ precipitation on climbing dis- 
locations in Al-Cu. Dahmen, U.; Westmacott, K.H. (Materi- 
als and Molecular Research Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California). 
Scripta Metallurgica; 17: No. 10, 1241- 1246(Oct. 1983). 

Many examples of repeated precipitation on climbing dislo- 
cations have been reported since the original observations of NbC 
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formation on climbing Frank partials in stainless steel. pre- 
cipitate arrays were observed in Cu-Ag (5), Si-Cu (6) and Al-Cu 
(7,8) but again the precise formation mechanisms have not been 
identified. The configurations of 6’ in Al-4w/o Cu first described 
by Guyot and Wintenberger and studied in detail by Headley and 
Hren (8,9) can be produced by a direct quench from the solution 
treatment temperature to a high final aging temperature (> about 
160°C) circumventing the precursory GP zone and 6” formation. 
While the overall nature of the precipitate arrays is now under- 
stood, the basic processes giving rise to the various, often complex, 
precipitate structures is not. Guyot and Wintenberger proposed that 
repeated nucleation of 6’ occurred on (100) plane segments of the 
climbing edge dislocation, and described the slip and climb process- 
es required to produce observed configurations. 


2714 Oxidation-reduction and the major type of ionic 
disorder in a-AkOs. Kroger, F.A. (Department of Materials 
Science, University of Southern California, Universi — 
Los Angeles, California). Journal of the American 

Society; 66: No. 10, 730-732(Oct 1983). 

The oxidation-reduction constants of AlO3:Ti and AlOs are 
derived from experimental data on the basis of models with alumi- 
num vacancies or oxygen interstitials as dominant species. Reasona- 
ble agreement between the experimental values of the enthalpies in- 
volved and published theoretical values are found in both cases. 
Combination with the enthalpies of oxidation determined from ac- 
ceptor-doped AlsOs leads to values of the enthalpy of disorder for 
the four possible mechanisms. All agree equally well with comput- 
ed values. Published microstructure studies point to Frenkel disor- 
der of oxygen as the dominant ionic disorder mechanism. Empirical 
potentials used in theoretical computations appear to be preferable 
to nonempirical ones, at least for computations related to oxygen 
defects. 


2715 Relief etching technique for scanning and transmis- 
sion electron microscopy characterization of submicron 
pitates in aluminum alloys. Howe, J. 

als Science and Mineral Engineering, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California). 
Metallography; 16: No. 3, 275-286(Sep 1983). 

The size, type, and distribution of insoluble dispersoids and 
age-hardening precipitates influence the processing and final prop- 
erties of aluminum alloys, and accurate characterization of these 
submicron precipitates is often required. A modified version of a 
relief etching technique introduced by Ryvola and Morris allows 
rapid determination of size, shape, and distribution in addition to fa- 
cilitating accurate chemical and microstructural analyses by trans- 
mission electron microscope/STEM analytic and diffraction tech- 
niques. The etching procedure is applicable to almost all second 
phases commonly found in aluminum alloys and is simple to use. 


The effect of hydrogen induced surface asperities 
on fatigue crack closure in steel. Esaklul, 
K.A.; Gerberich, W.W.; Wright, A.G. Scripta Metallurgica; 
17: No. 9, 1073-1078(Sep 1983). 

It appears that internal hydrogen has a considerable effect 
on the fatigue behavior of steels as has been demonstrated in this 
study and previous work on low strength steel. The effect of envi- 
ronment is controlled by both the availability of hydrogen at the 
crack tip and its influence on closure processes. The anomalous 
effect of gaseous hydrogen on high and ultrahigh strength steels ap- 
pears to be a result of the relative differences in hydrogen availabil- 
ity between dry hydrogen gas and moist environments. 


2717 On the influence of internal hydrogen on fatigue 
thresholds of HSLA steel. Esaklul, K.A.; Gerberich, W.W. 
(Department of Chemical Engineering oats, Materials Sci- 
ence, University of Minnesota, Minneapolis, MN). Scripta 
Metallurgica; 17: No. 9, 1079-1082(Sep 1983). 

In view of the current results the effect of hydrogen on fa- 
tigue crack growth near-threshold appears to depend on several 
factors. One of the most important is the availability of hydrogen 
ahead of the growing crack. Once hydrogen becomes available at 
the crack tip through cathodic charging prior to testing or by the 
increase in the triaxial state of stress at the crack tip, as in the case 





36 MATERIALS 
3601 Metals And Alloys 


of the high growth regime discussed, increased susceptibility to 
cracking appears. Further evidence of this is the hydrogen concen- 
tration effect on near-threshold crack growth and threshold stress 
intensity. 


2718 Effects of antimony additions on the fracture of 
nickel at 600 C. White, C.L.; Padgett, R.A. (Oak Ridge Na- 
tional Lab., TN). Acta Metallurgica; 31: 1005-1012(5ul 1983). 
Contract W-7405-ENG-26. 

Antimony additions (about 1 wt pct) are found to drastically 
lower tensile ductility and induce extensive intergranular cracking 
in nickel at 600 C. This effect is most pronounced at lower strain 
rates. These results are contrasted to results for pure nickel where 
ductility is high and failure occurs via plastic instability. Scanning 
electron microscopy revealed faceting of crack and cavity surfaces 
in the antimony doped nickel. Auger electron spectroscopy re- 
vealed segregation of antimony and (residual) sulfur to both grain 
boundaries and to the internal free surfaces of cracks and cavities. 
Inert ion sputter profiling showed that most of the antimony and 
sulfur enrichment on these surfaces is confined within a few atom 
layers of the interface. The embrittling influence of antimony is dis- 
cussed in terms of the observed antimony and sulfur segregation to 
internal interfaces. Possible connections between the segregation 
and the observed embrittlement involve segregation effects on grain 
boundary sliding, grain boundary and surface diffusivities, and in- 
terfacial energetics. 


2719 Oxidation and hot corrosion of directionally-solidi- 
fied, molybden eutectic alloys. Leatherman, 
G.L.; Shatynski, S.R. (Rensselaer Polytechnic Inst., Troy, 
= pp 321-333 of Mechanical behavior of metal-matrix 

mposites. Warrendale, PA, USA; Metallurgical Society of 
AIME (1983). (CONF- 820205—). Contract AC02- 
79ER 10428. 

From 111. AIME annual meeting; Dallas, TX, USA (14 Feb 
1982). 

Certain directionally solidified eutectic alloys are being con- 
sidered as future possibilities for components which must simulta- 
neously withstand high temperatures and high stresses. This paper 
examines the hot corrosion of gamma/gamma-prime alloys. These 
alloys should display catastrophic attack when exposed to molten 
Na2S0O4 at 900 C in .21 atm P(O2). The corrosion mechanism will 
be discussed. The results of this study are then related to current 
theoretical treatments. The results indicate the alpha-Mo fibers are 
somewhat more resistant than the gamma/gamma-prime matrix, 
thus questioning the use of acid fluxing in this system. 8 references. 


Radiation-induced microstructural changes in Ni-C 

a Pt-C alloys. Regnier, P.G. (CEA Centre d'Etudes Nu- 

cleaires de Saclay, 91 - Gif-sur-Yvette (France)); Lam, N.Q. 

(Argonne National Lab., IL (USA)). pp 51-54 of Dimen- 

sional stability and mechanical behaviour of irradiated 

metals and alloys. Vol. 1. of the conference or- 

by the British Nuclear Energy Society, Brighton, 

11-13 A a A 1983. London, England; British Nuclear Energy 
Society (1983). (CONF-830418—). 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

Microstructural changes in Ni-C and Pt-C alloys under irra- 
diation inside a high-voltage electron microscope were investigated 
as a function of energy and temperature. Two main aspects of mi- 
crostructural damage by electron irradiation at energies below the 
displacement threshold of the host elements are discussed: direct 
displacement of light C solutes by the incident electrons and indi- 
rect displacement of heavy Ni and Pt atoms by secondary C-sol- 
vent atom collisions. The present study provides new insights into 
the mechanisms that lead to the formation of defect aggregates in 
interstitial alloys during sub-threshold energy irradiation. 
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2721 Response of aluminium and its alloys to exposure 
in the high flux isotope reactor. Farrell, K. (Oak Ridge Na- 
tional Lab., TN (USA)). pp 73-76 of Dimensional stability 
and mechanical behaviour of irradiated metals and alloys. 
Vol. 1. Proceedings of the conference organized by the 
British Nuclear Energy. Society, Brighton, 11-13 April “1983. 
London, England; British Nuclear Energy Society (1983). 
(CONF-830418—). 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

Pure aluminum and some aluminum alloys were irradiated to 
very high neutron fluences in the cooling water at 328 K in the 
high flux region of HFIR. Displacement levels of 270 dpa and 
transmutation-produced silicon levels of 7.15 wt% were reached. 
Damage microstructures consisted of dislocations, cavities and pre- 
cipitates which caused substantial strengthening and associated loss 
in ductility. Formation of cavities and related swelling were consid- 
erably reduced by alloying elements and by the presence of fine 
Mg:Si precipitate. 


Design of strong, ductile, duplex low alloy steels. 
Tonnies, G. (Lawrence Berkeley Lab., CA). pp 55-66 of 
Specialty steels and hard materials. Comins, N.R.; Clark, 
J.B. (eds.). Oxford, England; Pergamon Press (1983). Con- 
tract AC03-76SF00098. 

Strength, toughness, and ductility are undoubtedly the most 
important properties specified for structural steels unless the appli- 
cation involves aggressive environments. The major difficulty in 
optimizing these properties comes from the fact that strength is usu- 
ally inversely related to toughness and ductility; the increase in the 
former is achieved at the expense of the latter and vice versa. This 
is true in the majority of cases when relatively inexpensive alloying 
and processing are sought for a practical alloy development. Cur- 
rent alloy design programs at Berkeley which utilize the concept of 
two-phase steels as a means of optimizing these mutually exclusive 
properties are summarized. The underlying principle is to utilize 
composites whereby the advantages of the second phase are opti- 
mized while the less desirable features of this phase are simulta- 
neously mitigated by the presence of the other constituent phase. 
The size, distribution, shape and volume fraction of the second 
phase critically control the mechanical behavior of the dual phase 
systems. As a consequence, these structures offer a degree of metal- 
lurgical flexibility that is absent in single phase structures or in 
many precipitation strengthened systems, for attaining optimum sets 
of mechanical properties. Examples are presented of martensite/aus- 
tenite (~ 2-5%) mixtures designed for optimum combinations of 
high strength, toughness, and wear properties in medium carbon 
steels, e.g., for mining and agricultural applications, and martensite/ 
ferrite (~ 80%) structure for high strength, good formability and 
improved low temperature ductility in low carbon steels. Applica- 
tions to sheet, line pipe, and wires will be demonstrated for the 
latter class of steels. 


2723 Characterization and application of laser induced 
seeded-lateral epitaxial Si layers on SiQ.. Miyao, M.; 
Ohkura, M.; Tokuyama, T.; Warabisako, T. (Central Re- 


search Laboratory, Hitachi Ltd., Kokubunji, Tokyo 185). 
pp 499-510 of Laser solid interactions and transient thermal 
rocessing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
ons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Electrical and crystal properties of seeded lateral epitaxial Si 
are evaluated as a function of distance from seeding area with the 
aid of a micro-probe RHEED and MOSFET fabrication. The re- 
sults indicate that the quality of a grown layer is as good as that of 
bulk Si crystal for most of the epitaxial layer. However, at the SiO. 
edge, electrical properties are somewhat poor due to the existence 
of dislocation and residual stress. Element devices useful for SOI 
structures are fabricated. Electrical properties of MOSFET's with 
double active areas indicate that surface and bottom regions of the 
epitaxial layer are all of device worthy quality. Insulated control 
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gate bipolar type transistors are proposed and some preliminary re- 
sults are shown. 


2724 (CE-Trans—7685) Strain-induced stress corrosion 
in steels in liquid metals. Friche, W. Translated 
from Werkstoffe und Korrosion ; 29: 747-753(1978). 18p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85900182. DE85900182 
Intercrystalline cracks in steels may be caused by corrosion 
from liquid metals (LME = liquid metal embrittlement) as well as 
by electrolytes. They were observed on both stainless chrome and 
chrome nickel steels and on low-alloy or unalloyed steels. Structur- 
al components under tensile stress are particularly at risk, for exam- 
ple during brazing and hot dip galvanizing. Considerable safety 
hazards and economic losses are connected with cracks forming in 
steel melting vats used for lead refining and galvanizing since large 
quantities of liquid metal may flow out. A working hypothesis for 
crack development is discussed. The liquid metals and steels seem 
to provide no possibilities for preventing LME-damages. Lower 
critical limit values for tensile stress and strain rate are to be deter- 
mined by means of special investigations; these values may form a 
basis for establishing design and operating characteristics which 
will enable designers and plant operators to prevent LME-cracks 
from forming. 


2725 (DOE-tr—272) Use of vibrations during solidifica- 
tion (of alloys) to eliminate hot tears. Novikov, I.1; 
Korol’kov, G.A.; oy aes AE. Translated from Liteinoe 
Proizvodstvo ; No. 1, 7-8Jan 1958). Contract AC04- 
76DP00053. 15p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number D 185001822. DE85001822 

Studied were: (1) investigation into effect of vibrations on 
the hot tearing of alloys; (2) influence of vibration frequency on de- 
velopment of hot tears: tears healed at subcritical vs critical vibra- 
tion frequencies; (3) results of microexamination of healed tears; (4) 
benefits derived from vibrating solidifying castings: fewer hot tears; 
wider use (e.g., for high-strength alloys) of permanent mold casting; 
better filling of mold contours; better degassing of melt; (5) how to 
determine the critical frequency and the best amplitude of vibra- 
tions; and (6) ways in which surface roughness of vibrated castings 
can be overcome in many cases. 
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2726 (AD-A—142739/2) Property screening and evalua- 
tion of ceramic turbine materials. Final technical report 1 
July 1979-30 July 1983. Larsen, D.C.; Adams, J.W. (IIT Re- 
search Inst., Chicago, IL (USA)). Apr 1984. 331p. (IITRI- 
M—06054-48 8). NTIS, PC A15/MF A 

State-of-the-art technical posrat ies silicon carbide 
and silicon nitride, that have potential as structural components in 
advanced gas turbine engines, were evaluated. Thermal and me- 
chanical property data were generated on candidate materials, and 
the results were interpreted with respect to microstructure, purity, 
secondary phases, environmental effects, and processing methods. 
Measured properties were related to microstructure. Failure modes 
and the nature of the critical strength-controlling flaws were deter- 
mined by optical and SEM fracture surface analysis. Structure- 
property relations were developed, and generated data were com- 
pared to literature data. To date, over sixty materials have been ex- 
tensively characterized. Properties measured include: flexure 
strength, elastic modulus, stress-strain, fracture toughness, creep, 
oxidation, thermal expansion, thermal diffusivity, thermal shock, 
and stress rupture. Emphasis was placed on defining the limiting as- 
pects of each material, such as the time-dependent strength relating 
to the existence of operable subcritical crack growth mechanisms. 
Property measurements were made up to 1500 C in air atmosphere. 


2727 (AD-A—143633/6) High temperature oxidation re- 
sistant coatings. Final report October 1983-April 1984 . Tuf- 
fias, R.H.; Harding, J.T.; Kioto, R.B. (Ultramet, Pacoima, 
CA (USA)). Jun 1984. 22p. NTIS, PC A02/MF AOl1. 

The feasibility of chemically vapor depositing hafnium oxide 
and zirconium oxide onto rhenium substrates as potential oxidation 


resistant materials was investigated. Deposition of the oxide directly 
is not feasible on materials which oxidize rapidly since direct depo- 
sition requires subjecting these materials to an oxidizing environ- 
ment prior to deposition. Deposition of the oxide was accomplished 
by first depositing the metal carbide and then oxidizing it. Hard, 
dense continuous coatings of hafnium carbide which showed good 
bond strength were achieved. Post coating heat treatment results in 
a good metallurgical bond between the carbide and the substrate. It 
has been demonstrated that hafnium carbide/oxide is orders-of-mag- 
nitude more oxidation resistant that rhenium or tungsten. 


2728 (AECL—7821) Model for growth of beta-phase 
particles in zirconium-2.5 wt% niobium. Chow, C.K.; Liner, 
Y.; Rigby, G.L. (Atomic Energy of Canada Ltd., Pinawa, 
Manito ba. Whiteshell Nuclear Research Establishment). 
Aug 1984. 7 Scientific Document Dist. Office-AECL, 
Chalk River, Ontario, Canada. File Number TI85900379. 
The kinetics of the a—>8 phase change in Zr-2.5% Nb pres- 
sure-tube material at constant temperature have been studied. The 
volume-fraction change of the 8 phase due to diffusion in an infi- 
nite a-phase matrix was considered, and a mathematical model with 
a numerical solution was developed to predict the transient spheri- 
cal growth of the B-phase region. This model has been applied to 
Zr-2.5% Nb, and the calculated results compared to experiment. 


2729 (BMFT-FB-T—84-189) Preparation of sinteractive 
silicon carbide powders. Landfermann, H.; Hausner, H. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.); Technische Univ. Berlin (Germany, F.R.). 
Inst. fuer Nichtmetallische Werkstoffe). Sep 1984. 83p. (In 
German). NTIS a Sales Only), PC A05/MF AOl. File 
Number DE8575046 

The sintering ie of a-silicon carbide has been investi- 
gated. In dependence of the sintering additive the shrinkage was 
determined during the various sintering stages. The influence of the 
additives on the densification was analyzed via the microstructural 
development; the sintering additive has been incorporated into the 
body to be sintered by different methods. During the effort to opti- 
mize the material properties, defined quantities of impurities were 
added and their maximum limit was determined with regard to the 
densification. Different processing steps have been investigated to 
obtain a material with a small grain size. 


2730 (BNL—35248) Mode ae Pa and chaos in sliding 
charge-density-wave systems. Bak, P. (Brookhaven National 
Lab., Upton, NY (USA). 1984. Contract AC02-76CH00016. 
10p. (CONF- 8409166—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001221. 

From International conference on charge density waves in 
solids; Budapest, Hungary (3 Sep 1984). 

Sliding CDWs in ac electric fields may serve as model sys- 
tems for the study of mode-locking phenomena and the transition to 
chaos in dissipative dynamical system with competing frequencies. 
The mode-locking structure at the transition is expected to form a 
complete devil's staircase with fractal dimension D ~ 0.87. Indeed, 
Brown, Mozurkewich and Gruener have observed a multitude of 
steps in the I-V characteristics of NbSes with an apparent fractal 
dimension D = 0.91 +- 0.03. 16 references. 


2731 (DOE/ER/10915—3) High temperature corrosion 


of ceramics. Progress report, June 15, 1983-June 14, 1984, 
Blachere, J.R.; Pettit, F.S. (Pittsburgh Univ., PA (USA). 
Dept. of Metallurgical and Materials Engineering). Feb 
1984. Contract AC02-81ER10915. 99p. (SETEC-MME—84- 
021). NTIS, PC AO5/MF A01; GPO Dep. File Number 
DE85002179. 

This report focuses on the hot corrosion of high purity and 
impure silicon nitride and silicon carbide at 1000°C in SO2-SO3-O2 
and oxygen atmospheres. Results are in good agreement with pub- 
lished data, in particular for the degrading influence of impurities 
on the oxidation resistance of silicon nitride and silicon carbide. 
However the morphology and thickness of the crystalline oxide 
formed on the single crystal SiC did not differ significantly for the 
silicon-side or the carbon-side. No reaction was observed between 
high purity silicon nitride or silicon carbide and SOs in SOs-SO2-O2 
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mixture at 1000°C. No significant impurity concentration was 
found in the oxide layers formed at 1000°C. Sulfates formed with 
some impurities when they had been concentrated in the oxide 
layer during prior oxidation at 1400°C. With NazSO, deposits in 
SOs-containing atmospheres little hot corrosion was observed for 
the high purity SisN, and SiC. It was usually characterized by the 
formation of cristobalite globules under the salt. In general the 
NasSO, deposits tend to bring the impurity effects, observed in oxi- 
dation experiments, down to lower temperatures. The silica scales 
formed on these materials are more significantly degraded in Oz at- 
mospheres than in atmospheres containing SOs as anticipated by the 
more basic conditions generated in O2 and the acid nature of the 
silica scales. SiO. and Al,Os are very resistant to gaseous corrosion, 
in SOs-containing atmospheres. Preliminary results on their hot cor- 
rosion at 1000°C indicates the susceptibility of silica to basic condi- 
tions developed with NaeSO, deposits in oxygen atmosphere. The 
impure aluminas exhibited the same tendency because they contain 
silicate impurities. 


2732 (DOE/OR/21400—T58) Wear coefficients and 
wear of ceramics, Yust, C.S. (Oak Ridge National 
Lab., TN (USA)). 1983. Contract AC05-840R21400. 30p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE85002301. 

The study of the wear of ceramics has become increasingly 
significant as greater interest is expressed in the use of ceramic 
components in machines. In common with metals, ceramic machine 
components will be required to retain structural and dimensional 
stability for economically useful service periods. In neither metal 
nor ceramic systems are basic wear mechanisms unambiguously un- 
derstood, but in recent years significant contributions have been 
made in identifying major features of the wear process. This discus- 
sion begins with a brief overview of some of the basic concepts in 
wear, introduces the wear coefficient as a measure of wear, and 
then presents some current results on ceramics of interest for heat 
engines. 


2733 (LA-UR—84-3159) Muon spin relaxation in 
ErRh,B,. Noakes, D.R.; Ansaldo, E.J.; Brewer, J.H.; Harsh- 
man, D.R.; Huang, C.Y.; Torikachili, M.S.; Lambert, S.E.; 
Maple, M.B. (Los Alamos National Lab., NM (USA); Brit- 


ish Columbia Univ., Vancouver ( 
San Diego, La Jolla (USA). Dept. of Physics). 1984. Con- 
tract W-7405-ENG-36. 16p. (CONF-841184—3). NTIS, PC 
A02/MF A01; GPO a File Number DE85002202. 

From Magnetism and magnetic materials conference and ex- 
hibit; San Diego, CA, "USA GT Ne Nov 1984). 

We have found that the erbium magnetic moment is so large 
that in ErRh,B, it can relax muon polarization in times shorter than 
can be resolved by a typical uSR apparatus. The complete relax- 
ation signal is resolved at temperatures above 50K only because of 
rapid fluctuation of the erbium moment, which partially decouples 
it from the muon’s moment. Not much signal is resolved at tem- 
peratures = 10K, but no dramatic effect is seen in crossing the su- 
perconducting transition temperature. The higher temperature local 
field fluctuation rates observed appear consistent with the exchange 
and spin-lattice fluctuation rates to be expected of erbium in this 
material. Perhaps more information on moment dynamics below 
10K can be obtained by alloying erbium with a nonmagnetic rare 
earth such as yttrium within the RERh,B, structure (as has been 
attempted for holmium), to reduce the rms local field at the muon. 


; California Univ., 


2734 (LA-UR—84-3383) Irradiation-induced reduction 
of microcracking in zirconolite. Clinard, F.W. Jr.; Tucker, 
D.S.; Hurley, G.F.; Kise, C.D.; Rankin, J. (Los Alamos Na- 
tional Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 
Op. (CONF- 841157—8). NTIS, PC A02/MF A001; GPO 
Dep. File Number DE85002410. 

From Symposium on the scientific basis for nuclear waste 

it; Boston, MA, USA (26 Nov 1984). 

238Py-substituted zirconolite (CaPuTixO;) was stored near 
ambient temperature for 231 days, equivalent to an alpha decay 
dose of 3.1x10* a/m* or 3x10° years of storage time for SYNROC 
ceramic nuclear waste. Periodic indentation testing showed that 
hardness was decreased by alpha decay-induced conversion to the 
metamict state, while fracture toughness and resistance to cracking 
were increased, apparently as a consequence of the formation of a 
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heterogeneous microstructure. These results imply improved stabili- 
ty of this nuclear waste phase as a result of self-irradiation damage. 
21 references, 4 figures. 


2735 Stacking fault energy in sapphire (x-AlbOs). Lager- 
lof, K.P.D.; Cadoz, J.; Castaing, J.; Hever, A.M.; Mitchell, 
T. E.; Phillips, DS.; Riviere, J.P. ent of Metallur- 
gy and Materials Science, Case Institute of Technology. 
Case Western Reserve University, Cleveland, OH). Acta 
Metallurgica; 32: No. 1, 97-105(Jun 1984). 

Stacking faults associated with climb-dissociated basal and 
prism plane dislocations after plastic deformation at elevated tem- 
peratures have been studied. In both cases, the fault vector is 1/3 
<1010> and only the cation sublattice is faulted. The fault energy 
on (1010) and (1120) planes are between 0.1 and 0.25 J/m2 One va- 
cancy and two interstitial faults are possible in this structure; one of 
the interstitial faults, has the lowest energy. 


2736 Strength and fatigue analysis of fibrous silicon car- 
bide for ICF reactor applications. Engelstad, R.L.; — 
E.G.; Covey, S.J. (Wisconsin Univ., Madison (USA). 

of Nuclear Engi gineering). Journal of Nuslear Materials; 1 

No. 1-3, 816-820(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Since silicon carbide fiber has been proposed as a first wall 
material for inertial confinement fusion reactors, a program has 
been initiated to identify static and dynamic mechanical strength 
characteristics. Static failure stress was found to be very high but 
considerably less than values reported for single filaments. Low 
cycle fatigue curves have been developed for a range of alternating 
and mean stresses. Fractured fibers generally show brittle charac- 
teristics for both static and fatigue failures. 


2737 Quantitative electron energy-loss measurements on 
the system ZrO.-CaO. Stenton, N.; Notis, M.R.; Williams, 
D.B. (Department of Metallurgy and Materials Engineering 
and Materials Research Center, Lehigh University, Bethle- 
hem, Pennsylvania). Journal of the American Ceramic Socie- 
ty; 67: No. 3, 227-232(Mar 1984). 

The accuracy of present EELS quantification procedures has 
been assessed using a directionally solidified eutectic in the system 
ZrO2-CaO. In the present study, Ca/O ratios were determined 
under various operating and analysis conditions and showed good 
agreement with values calculated from the stoichiometry. Systemat- 
ic errors in the EELS data were attributed to difficulties in fitting 
the Ca edge, due to the proximity of other edges in the spectrum, 
highlighting one of the major problems associated with analysis of 
multicomponent systems. In addition, sharp discontinuities in the 
Ca/O ratio were observed when profiling across lamellar interfaces, 
indicating that EELS shows good sensitivity to abrupt changes in 
composition and has potential for quantitative light element analy- 
sis. 


2738 Lattice modification in ion-implanted ceramics. 
McHargue, C.J.; Yust, C.S. (Oak Ridge National Laborato- 
ry, Oak Ridge. . TN). Journal of the American Ceramic Socie- 
ty; 67: No. 2 117-123¢Feb 1984). 

The effect of ion implantation on alumina (AlOs) and silicon 
carbide (SiC) was investigated by Rutherford backscattering (RBS), 
indentation hardness, fracture toughness, transmission electron mi- 
croscopy (TEM), and linear scratching with a diamond stylus. The 
implanted (10'* to 10'7 Cr X cm™? at 280 to 300 keV, 1 to 4 X 107* 
Ti X cm~? at 150 keV, 2 X 10'* Zr X cm™? at 150 keV) AlOs lat- 
tice is significantly damaged but remains crystalline; the lattice 
hardness increases, and the scratched surface is less sensitive to 
fracture. The implanted (10** to 10'* N X cm™? at 62 keV, 10** to 
10** Cr X cm~? at 280 keV) SiC lattice becomes amorphous to a 
depth of 250 nm, becomes less hard, and deforms without fracture 
when scratched. The variation in Rutherford backscattered spectra 
and in surface hardness with annealing are reported and interpreted 
in terms of lattice defects for the AlzOs specimens. 
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Oxygen activity dependence of the electrical con- 
Suotivity of Li-doped Cr2O3;. Huang, R.F.; A al, A.K.; 
Anderson, H.U. (Department of Ceramic Engineering, Uni- 
versity of Missouri-Rolla, Rolla, Missouri). Journal of the 
American Ceramic Society; 67: No. 2, 146-150(Feb 1984). 

The electrical conductivity of Li-doped Cr2O; was investi- 
gated as a function of temperature, and dopant content. Results 
show that the electrical conductivity remains almost unchanged 
with decreasing P /SUB 02/ in the high-P /SUB 02/ region but 
decreases rapidly at low P /SUB 02/ . A second phase was found 
in samples which contained more than 0.85 mol% Li. The results 
are explained by a model in which the concentration of charge car- 
riers is dependent on the acceptor dopant and oxygen vacancy con- 
centration. 


2740 Thermal stability of crystalline and amorphous 
ZrzPdH /SUB x/ . Bowman, R.C.; Cantrell, J.S.; Etter, 
D.E. (Monsanto Research Corporation-Mound, Miamisburg, 
OH). Scripta Metallurgica; 18: No. 1, 61-66(Jan 1984). 

The thermal stabilities and crystallization behavior of the 
metallic glasses have been extensively investigated. Furthermore, 
there has recently been considerable interest in the thermal stabili- 
ties of various crystalline ternary metal hydrides. Although the for- 
mation and properties of amorphous metal hydrides have become 
active research topics, relatively few studies have compared the 
thermal stabilities of crystalline and amorphous ternary hydrides. 
The most thorough investigations to date have involved the Ti-Cu 
hydrides where the glassy ternary hydrides decompose into TiH / 
SUB x/ -Cu metal mixtures at temperatures about 150 K lower than 
the corresponding decomposition for similar crystalline hydrides. 
Furthermore, differential thermal analysis indicates the crystalliza- 
tion/decomposition is exothermic for the amorphous a-TiCuH / 
SUB x/ but the decomposition of crystalline c-TiCuH /SUB x/ is 
strongly endothermic. Although the greatly enhanced hydrogen 
mobility in a-TiCuH /SUB 1.3/ relative to c-TiCuH /SUB 0.9/ 
may be responsible for the lower decomposition temperature for 
the amorphous hydride, the reasons for the distinctly different ther- 
mal character are unclear. Since both crystalline c-ZraPd interme- 
tallic and the glassy alloy a-Zr2Pd readily form ternary hydride 
phases, the Zr2PdH /SUB x/ system is an excellent candidate for 
comparisons between crystalline and amorphous hydride phases. 
Differential scanning calorimetry (DSC) and powder x-ray diffrac- 
tion (XRD) have been used to study the phase transitions and de- 
compositions of the a-Zr2Pd alloy, a-Zr2PdH /SUB 2.9/, and sever- 
al crystalline C-Zrz2 PDH /SUB x/ compositions. 


2741 Emergent process methods for high-technology 
ramics. Davis, R.F.; Palmour, H. III; Porter, R.L. *(eds). 
New York, NY; Plenum Press (1984). 837p. (CONF- 
821133—). Plenum Press, DPPC, 233 Spring Street, New 
York, NY 10013. File Number T184017588. Contract FG05- 
82ER13027. 

From Conference on ceramic science - emergent process 
methods for high technology ceramics; Raleigh, NC, USA (8 Nov 
1982). 

, Sixty-eight papers are arranged under the headings of: sci- 
ence of colloidal processing, novel powder-forming and powder- 
processing methods, ceramics derived by polymer processing, 
chemical vapor deposition, ion-beam deposition, laser and ion-beam 
modification of surfaces, hot isostatic pressing, dynamic compac- 
tion, shock synthesis (shock conditioning and subsequent densifica- 
tion), and very high pressure processing. Seven of the papers are 
abstracted separately; four of the remaining have been previously 
abstracted. (DLC) 


2742 Preparation of zirconia-alumina fine powders by 
hydrothermal oxidation of Zr-Al alloys. Somiya, Shigeyuki; 
Yoshimura, Masahiro; Kikugawa, Shinya. (Tokyo Inst. of 
Tech., Japan). pp 155-166 of E Sener process methods for 


high-techn ology ceramics. Davis, R.F.; Palmour, H. III; 

eds.). New York, NY; Plenum Press (1984). 
(CONF-821133—). T184017588 

From Conference on ceramic science - emergent process 

methods for high technology ceramics; Raleigh, NC, USA (8 Nov 

1982). 
’ This technique can provide the fine powders of homogene- 
ous ZrO2-AlkOs; mixtures from Zr-Al alloys at temperatures 600 to 
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700°C under 100 MPa pressure for 3 h, according to the reactions, 
2 ZrAls + 13 HxO = 3 AhOs + 2 ZrO2 + 13 He, and 2 ZrsAls + 
29 H2O = 10 ZrO, + 3 AkOs + 29 He. The average crystallite 
sizes were 27 to 35 nm for a-AlOs, 13 to 24 nm for nonoclinic 
ZrO, and 9 to 12 nm for tetragonal ZrO in the products. 


Plasma melting of selected compositions in the 
ALO: -ZrQ2-SiO, system. Portugal, J.V.; Pye, L.D. (Alfred 
Univ., NY). pp 213-223 of Lan a rocess methods for 
high-technolo ceramics. Davis, R.F.; Palmour, H. III; 
Porter, R.L. (eds.). New York, NY; Plenum Press (1984). 
(CONF-821133—). TI84017588 

From Conference on ceramic science - emergent process 
methods for high technology ceramics; Raleigh, NC, USA (8 Nov 
1982). 

This paper is a progress report on attempts to study the 
melting behavior of selected compositions in the AlzO3-ZrO.-SiO, 
system. This work reports the effects of particle size, melting tem- 
perature and other parameters on the melting efficiency of an RF 
plasma torch. 


2744 Ion beam techniques for the deposition of ceramic 
thin films. Harper, J.M.E. (IBM Thomas J. Watson Re- 
search Center, Yorktown Heights, NY). pp 415-424 of 
Emergent es methods for high-technology ceramics. 
Davis, R. Palmour, H. III; Porter, R.L. (eds.). New 
York, NY; Plenum Press (1984). (CONF-821133—). 
1184017588 

From Conference on ceramic science - emergent process 
methods for high technology ceramics; Raleigh, NC, USA & Nov 
1982). 

Broad-beam multiaperture ion sources are capable of gener- 
ating collimated ion beams of narrow energy spread and high flux 
at low background pressure. These features allow the preparation 
of compound thin films under highly controlled conditions. The op- 
eration of broad-beam ion sources is summarized, followed by two 
examples of compound formation using ion beams: surface com- 
pound layer formation (e.g., ion beam oxidation of Ni); and reactive 
compound deposition (e.g., dual ion beam deposition of SisN,). In 
each case, the quantitative information inherent in the ion beam 
technique adds to the understanding and control of the film growth 
environment. Areas of ion source development are also discussed. 


2745 Ion beam deposition of ceramic-like coatings. 
Weissmantel, C.; Bewilogua, K.; Breuer, K.; Erler, J.; Rau, 
B.; Reisse, G.; Roth, D. (Technische Hochschule, Karl- 
Marx-Stadt, Germany). pp 447-460 of Emergent 
methods for high-technology ceramics. Davis, R.F.; Pal- 
mour, H. III; Porter, R.L. (eds.). New York, NY; Plenum 
Press (1984). (CONF-821133—). T184017588 

From Conference on ceramic science - emergent process 
methods for high technology ceramics; Raleigh, NC, USA (8 Nov 
1982). 

, During the last year evidence has been accumulated that 
these ion actions are in the first place responsible for the good ad- 
herence, the dense coverage and the structural properties of films 
and surface coatings prepared by ion beam techniques. In this 
paper, after a brief discussion of the principal ion beam configura- 
tions, results of work on the deposition of cermet films and hard 
and/or protective coatings are presented and further prospects of 
ion beam deposition in the field of ceramic-like coatings outlined. 


2746 Microhardness of N-implanted yttria stabilized 
ZrO. Cochran, J.K.; Legg, K.O.; Baldau, G.R. (Georgia 
Inst. of Tech., Atlanta). pp 549-557 of Emergent process 
methods for high-technology ceramics. Davis, R.F.; Pal- 
mour, H. III; Porter, R.L. (eds.). New York, NY; Plenum 
Press (1984). (CONF-821133—). T184017588 

From Conference on ceramic science - emergent process 
methods for high technology ceramics; Raleigh, NC, USA (8 Nov 
1982). 

‘ Cubic ZrO, stabilized with 9.8 m/o yttria was implanted 
with 50 keV nitrogen ions at dose levels 10° to 3 x 10°? cm™?. Mi- 
crohardness measurements indicated hardness. increases up to 3 x 
10** N* cm™? at low indenter loads for unannealed crystals but no 
hardness change occurred for annealed samples. At f=3 x 10’* N* 
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cm~?, a critical dose was exceeded resulting in softening of both an- 
nealed and unannealed films. Exceeding this critical dose resulted in 
shearing of the implanted film due to compressive strain, as evi- 
denced by blistering and chipping at indentation edges. The sheared 
film thickness was 1300 A. Sputter Auger profiles indicated con- 
stant N concentration from 150 to 1300 A rather than the expected 
Gaussian distribution. Stress induced diffusion was thought respon- 
sible for the square profile. 


2747 Diamond anvil cell technology for P,T studies of 
ceramics: ZrO. (8 mol% Y203). Munro, R.G.; Block, S.; 
a e G.J.; Mauer, F.A. (National Bureau of Stand- 

ards, Washington, DC). pp 783-792 of Emergent process 
methods for high-technology ceramics. Davis, R.F.; Pal- 
mour, H. III; Porter, R.L. (eds.). New York, NY; Plenum 
Press (1984). (CONF- 821133—). TI84017588 

From Conference on ceramic science - emergent process 
methods for high technology ceramics; Raleigh, NC, USA (8 Nov 
1982). 

‘ All of the present results are derived from x-ray diffraction 
experiments which are conducted while the sample is contained 
under pressure in a diamond anvil pressure cell (DAPC). From 
these measurements, it is possible to identify the crystal structure of 
the sample and to determine its lattice parameters. For each fixed 
temperature, the measurements are repeated at various pressures. 
With this information, the equation of state for the material can be 
investigated. 


2748 High near-infrared reflectivity modulation with po- 

crystalline electrochromic WO; films. Goldner, R.B.; Men- 
delsohn, D.H.; Alexander, J.; Henderson, W.R.; Fitzpatrick, 
D.; Haas, T.E.; Sample, H.H.; Rauh, R.D.; Parker, M.A.; 
Rose, T.L. (Tufts University, Medford, Massachusetts 
02155). Applied Physics Letters; 43: No. 12, 1093-1095(15 Dec 
1983). Contract AC03-82CE30753. 

A near-infrared reflectivity exceeding 60% at 2.5-u4m wave- 
length has been observed for a polycrystalline, rf sputter-deposited 
electrochromic (EC) WOs film in a deeply colored state. This re- 
flectivity is considerably higher than that previously reported for a 
thermally evaporated EC-WOs film that was crystallized by a post- 
deposition thermal anneal. The shapes of the x-ray spectra of the 
two films are also different. The results of ellipsometry measure- 
ments of the optical constants provide convincing evidence for the 
validity of a free-electron Drude model to explain the reflectivity 
modulation observed in polycrystalline EC-WOs. 


Rearrangement of porous CaO aggregates during 
decomposition in vacuum. Beruto, D.; Barco, L.; 
Searcy, A.W. (Istituto di Chimica, Facolta di Ingegneria, 
Universita di Genova, Genoa). Journal of the American Ce- 
ramic Society; 66: No. 12, 893-896(Dec 1983). 
High-resolution SEM photographs, Nz adsorption isotherms, 
Hg porosimetry, and micrometer measurements were used to char- 
acterize CaO particle shapes and pore-size distributions that result 
when calcite crystals are decomposed in vacuum at 686°C. The 
surface area of the CaO produced from large calcite crystals is con- 
stant at 116 + or - 4 m*/g independent of the extent of reaction. 
The volume occupied by a CaO aggregate is ~ 98 + or - 2% that 
of the original calcite crystal. The ~ 54% total porosity is com- 
prised of 42% pores of = 5 nm cross section and 12% pores of = 
10 pm cross section. The duplex pore structure is formed by a dif- 
fusionless repacking of CaO particles that initially form with a 
more uniform distribution of particles and pores. 


2750 Assessment of the thermodynamic values for (PuO 
a 1.5/ ) and high-temperature determination of the values 
for (PuC /SUB 1.5/ ). Besmann, T.M.; Lindemer, T.B. 
(Chemical Technology Division, Oak Ridge National Labo- 
ratory, Oak Ridge, TN). Journal of the American Ceramic 
Society; 66: No. 11, 782-785(Nov 1983). 

Thermodynamic values for (PuO /SUB 1.5/ ) were assessed 
using an improved method for estimating fef°(PuO /SUB 1.5/ ) and 
new data for S°29s(PuO /SUB 1.5/ ). Based on the assessment, 
value of AH°29s (PuO /SUB 1.5/ )=-828 kJ/mol is recommended. 
Measurements of (CO) pressure over the nominal equilibrium (PuC 
/SUB 1.5/ )+ (PuO /SUB 1.5/ )+(C) were performed between 
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1348 and 1923 K, yielding pressures between 0.644 and 11 600 Pa. 
Second- and third-law analyses were used to obtain a value for 
AH°29s (PuC /SUB 1.5/ )=-93.3 + or - 3.3 kJ/mol. 


2751 Effect of decomposition on the densification and 
properties of nasicon ceramic electrolytes. McEntire, B.J.; 
Bartlett, R.A.; Gordon, R.S.; Miller, G.R. (Ceramatec, Inc., 
Salt Lake City, Utah). Journal of the American Ceramic Soci- 
ety; 66: No. 10, 738-742(Oct 1983). 

Nasicon ceramic electrolytes were processed and character- 
ized using a number of different techniques. The materials were sin- 
tered at T = 1100°C to 1375°C. Results of this work demonstrate 
that Nasicon ceramics with compositions around x = 2 (i.e. 
NasZraSiePOi2), are not monophase, possess poor mechanical 
strength and an anomalous thermal expansion behavior, and are 
subject to chemical and phase instability during densification at 
high temperatures. Wet-chemical techniques, X-ray diffraction, and 
SEM analyses were used to observe the phase and chemical decom- 
position of these materials. The products of this decomposition 
process are correlated with the poor physical properties. 


2752 Precipitation and solid solubility in the system 
NiO-Cr.O;. Chen, C.H.; Notis, M.R.; Williams, D.B. Lehigh 
partment of Metallurgy and Materials Engineering, 
University, Bethlehem, Pennsylvania). Journal of the ‘ae 
can Ceramic Society; 66: No. 8, 566-571(Aug 1983). 

The precipitation of NiCr2O, and the solid solubility of Cr* 
in NiO were investigated. Homogeneous precipitation occurs in this 
system, and the decomposition of NiO-Cr2Os solid solution involves 
only one stable equilibrium phase, NiCr2O,. The small lattice misfit 
between precipitate and matrix results in the formation of randomly 
distributed spherical precipitates about 3 to 10 nm in diameter in 
the initial stage of growth. Above that size, precipitates form as el- 
lipsoidal plates lying on (100) with all directions of the precipitate 
and matrix mutually parallel. Strain-energy effects provide a ration- 
al explanation for the observed precipitate morphology during nu- 
cleation and subsequent growth. The precipitates grow along (100) 
to a size at which coherency is no longer maintained. The loss of 
coherency is associated with the development of interfacial disloca- 
tions, and the critical size at which coherency is lost is ~300 nm. 
Dissolution of coherent precipitates and growth of semicoherent 
precipitates was directly observed to occur simultaneously when 
both are present. The NiO-NiCr2O, twophase boundary (the 
NiO(Cr)(ss) solvus line) was experimentally determined between 
950° and 1150°C. Concentration profiles measured at two-phase 
interfaces indicate that the growth of the NiCr.O, phase is con- 
trolled by volume diffusion. In the present study, interface concen- 
trations obtained from coherent precipitates are indistinguishable 
from those obtained from semicoherent precipitates. The maximum 
solubility of Cr in NiO was found to be 0.98 + or - 0.10 at 950°, 
1.80 + or - 0.15 at 1050°, and 3.60 + or - 0.31 at 1150°C. 


2753 (DOE-tr—266) Equilibrium diagrams of the sys- 
tems zirconia/rare earths. Collongues, R.; Perez y Jorba, M.; 
Lefevre, J. Translated from Bulletin de la Societe Chimique 
- France ; 28: 70-74(1961). Contract AC04-76DP00053. 

. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
Di 85001820. DE85001820 

Experimental study is reported of equilibrium diagrams of 
numerous ZrO2-M2O; systems with 1-10 mol-% of rare-earth 
oxides, M representing Y, La, Nd, Sm, Gd, Dy, and Yb, based on 
use of various techniques including X-rays (Debye-Scherrer) and 
dilatometry. Data are given on the primary solid solutions; prepara- 
tion of ZrO2-M2Os solid solutions by co-precipitation method in 
amorphous state. Data are given on the intermediate phases. New 
equilibrium diagrams zirconia/rare earths and their special distin- 
guishing features are discussed. 
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REFER ALSO TO CITATION(S) 3603002122, 3060 


2754 (CONF-8310105—1) Toughening behavior in SiC 
whisker reinforced alumina, Becher, P.F.; Wei, G.C. (Oak 
Ridge National Lab., TN (USA)). 1983. Contract ACO05- 
84OR21400. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85002454. 

From Joint meeting of the Basic Science and Nuclear Divi- 
sions of the American Ceramic Society; Columbus, OH, USA (30 
Oct 1983). 

The development of hot-pressed, SiC whisker reinforced alu- 
mina has resulted in composites with fracture toughness values of 
up to 8.7 MPa m/sup 1/2/. Whisker orientation during processing 
leads to anisotropy in both fracture toughness and fracture 
strengths. Fracture strengths are also limited by the ability to dis- 
perse the SiC whiskers; however, use of both fine alumina powders 
and ultrasonic dispersion techniques yields strengths of up to 800 
MPa. 


2755 (N—84-25769) Space radiation effects on graphite- 
epoxy composite materials. Milkovich, S.M.; Herakovich, 
C.T.; Sykes, G.F. Jr. (National Aeronautics and S Ad- 
ministration, Hampton, VA (USA). Langle esearch 
Center). Jun 1984. 176p. (NASA-TM—85478). NTIS, PC 
A09/MF AOl1. 

Radiation effects on engineering properties, dimensional sta- 
bility, and chemistry on state of the art composite systems were 
characterized. T300/934 graphite-epoxy composite was subjected to 
1.0 MeV electron radiation for a total dose of 1.0 x 10(10) rads at a 
rate of 5.0 x 10(7) rads/hour. This simulates a worst case exposure 
equivalent to 30 years in space. Mechanical testing was performed 
on he 4-ply unidirectional laminates over the temperature range of - 
250 F (116K) to +250 F (394K). A complete set of in-plane tensile 
elastic and strength properties were obtained (E sub 1, E sub 2, nu 
sub 12, G sub 12, X sub T, Y sub T, and S). In addition electron 
microscopy was used to study and analyze the fracture surfaces of 
all specimens tested. Results indicate that little difference in proper- 
ties is noted at room temperature, but significant differences are ob- 
served at both low and elevated temperatures. 


2756 (SAND—84-0713) Wavecode constitutive models: 
nonhomogeneous mixtures. Drumheller, D.S. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). Nov 1984. Contract 
AC04-76DP00789. 24p. NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85000836. 

A one-dimensional theory for spatially nonhomogeneous 
mixtures composed of up to four constituents with void is consid- 
ered. The implementation of this model into a one-dimensional La- 
grangian wavecode is also discussed. Example calculations for an 
isentropic compression wave generated by a material fabricated 
from tantalum, copper, aluminum, and polyolefin powders are 
given. The initial development of this model was in support of 
high-pressure (> 100 Gpa) equation of state studies. 


2757 (SAND—84-0867C) Comparison of methods for 
predicting fiber stresses in a cracked Kevlar/epoxy mono- 
layer. Reedy, E.D. Jr. (Sandia National Labs., Albuquerque, 
NM (USA)). 1984. Contract AC04-76DP00789. 18p. 
(CONF-841201—11). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84016118. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

Shear-lag and 3-D finite element predictions for the fiber 
stresses in a cracked Kevlar 49/epoxy monolayer are compared. 
Results are given for a 5-fiber wide monolayer containing a single 
broken fiber. Both methods of analysis are found to predict nearly 
the same fiber stress distribution along the crack-tip fiber when the 
monolayer is fully elastic. Results for highly loaded monolayers 
with extensive matrix yielding are not in quite as good agreement, 
but even then the predicted stress distributions are within 5%. 
These calculations show that a shear-lag analysis is accurate even 
though the Kevlar 49 fiber is highly anisotropic. 
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Liquid-phase sintering of TiC-Ni composites. 
Miller, D.J.; Pask, J.A. (Materials and Molecular Research 
Division of Lawrence Berkeley Laboratory, Berkeley, Cali- 
fornia). — = the American Ceramic Society; 66: No. 12, 
841-846(Dec 1983). 

The sintering of TiC-Ni particle compacts was studied with 
specific attention to effects of processing conditions. Densification 
was progressively inhibited with the increasing additions of free 
carbon to the system. These results are explained on the basis of 
changes in the eutectic reactions in the system, reduced solubility 
of TiC in the Ni-rich liquid, and decreased wetting of the solid by 
the liquid. Presintering hydrogen heat treatment reduced the 
carbon content of the TiC-Ni compacts and led to reduction in sin- 
tering rates and elevated temperatures of liquid-phase formation. 
Wetting experiments with hydrogen-treated materials showed a 
time-dependent wetting angle. These results are discussed based on 
wetting theory and reactions predicted by the equilibrium ternary- 
phase diagram. 


2759 The processing, cure reactions, network structure 
and mechanical properties of TGDDM/DDS epoxies. 
Morgan, R.T.; Happe, J.A. (Lawrence Livermore National 
Lab., L-338, Univ. of California, Livermore, CA 94550). pp 
596-607 of Materials and process continuing innovations. 
Vol. 28. Azusa, CA, USA: SAMPE (1983), (CONF- 
830408—). 

From 28. national Society for the Advancement of Materials 
Process Engineers symposium; Anaheim, CA, USA (12 Apr 1983). 

Diaminodiphenyl sulfone (DDS) cured tetraglycidyl 4,4’ dia- 
minodiphenyl methane (TGDDM) epoxies are the most common 
composite matrices utilized in high performance fibrous composites. 
Recent studies on the characterization of these epoxies from the 
processing and durability viewpoints are described. The effects of 
DDS concentration, BF3:NH2C.Hs catalyst composition, TGDDM 
impurities and prepreg mixing conditions on the processing of the 
composite, cure reactions and the resultant chemical and physical 
structure of TGDDM-DDS epoxies are presented. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 3604002000, 2189, 2635 


2760 gre gees SANS studies of polymers. 
Wignall, G.D. (Oak Ridge National Lab., TN (USA)). Oct 
1984. Contract AC05-840R21400. 1 1p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85002471. 

From Symposium on polymer research at synchrotron radi- 
ation sources; Upton, NY, USA (29 Oct 1984). 

Before small-angle neutron scattering (SANS), chain confor- 
mation studies were limited to light and small angle x-ray scattering 
techniques, usually in dilute solution. SANS from blends of normal 
and labeled molecules could give direct information on chain con- 
formation in bulk polymers. Water-soluble polymers may be exam- 
ined in H2O/D.O mixtures using contrast variation methods to pro- 
vide further information on polymer structure. This paper reviews 
some of the information provided by this technique using examples 
of experiments performed at the National Center for Small-Angle 
Scattering Research (NCSASR). 


2761 (DOE/ER/10912—T1) Polymers and macromole- 
cules. Final technical report, June 15, 1981-June 14, 1984, 
Eichinger, B.E. (Washington Univ., Seattle (USA). t. of 
Chemistry). 1984. Contract AT06-81ER 10912. 6p. Ss, 
PC A02/MF A01; GPO Dep. File Number DE85003176. 

Last year’s work was done on random networks, polymeric 
chelates, and differential sorption. Within the past year our group 
has continued its research in these areas and has added two major 
new thrusts into the study of the critical phenomenon of gelation 
and the theory of the shape distribution of macromolecules. 
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2762 (LA—10164-MS) Simple EOS for the silicone 
rubber 184. Dowell, F. (Los Alamos National Lab., 
NM “a Aug 1984. Contract W-7405-ENG-36. 16p. 
NTIS, A0l; 1; GPO Dep. File Number 
DEESDOIIOA 


A simple equation of state (EOS) for the silicone rubber Syl- 
gard 184 (initial state density rhoo = 1.05 g/cm*) was generated 
and added to the T-4 Sesame EOS Library as material number 
7930. This EOS reproduces the experimental shock Hugoniot data 
for Sylgard. 17 references. 


2763 (LA—10241-MS) Simple EOS for linear polytetra- 
deuteroethylene. Dowell, F. (Los Alamos National Lab., 
NM — Sep 1984. Contract W-7405-ENG-36. 15p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE85002343. 

A simple equation of state (EOS) for linear polytetradeuter- 
oethylene (PTDE), with initial state density rhoo = 1.093 g/cm‘, 
was generated and added to the T-4 Sesame EOS Library as mate- 
rial number 7230. This EOS reproduces the experimental shock Hu- 
goniot data for PTDE and for isotopically scaled linear polyethyl- 
ene. 


2764 Be peor sre insert Characterization and adhesive 
bonding of poly(etheretherketone) resins and composites. 
Whitaker, R.B.; Attalla, A.; Sullenger, D.B.; Wang, P.S.; 
Dichiaro, J.V.; Kenyon, AS. (Monsanto Research Corp., 
Miamisburg, OH (USA). Mound; Monsanto Co., St. Louis, 
MO (USA)). 1984. Contract AC04-76DP00053. 15p. 
(CONF-841055—5). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE85002526. 

From 16. national SAMPE technical conference on materials 
and processes; Albuquerque, NM, USA (9 Oct 1984). 

Characterization and adhesive bonding studies of 
Poly(etheretherketone) (PEEK), produced by ICI, Ltd., have been 
conducted in relation to its use in wire coatings and in fiberglass- 
filled molding compounds at Mound. Thermal analyses have shown 
several PEEK resins to have essentially the same T/sub g/ and T/ 
sub m/ values, indicating the same starting PEEK polymer was 
used. Differential scanning calorimetry (DSC) annealing studies 
showed the development of a second melting endotherm (or a 
shoulder of the first) after annealing above T/sub g/. Both x-ray 
diffraction and DSC data indicate the degree of crystallinity of 
melt-processed PEEK or PEEK-fiberglass (FG) (i.e., extruded or 
molded) to be low (= 15%), but an unprocessed PEEK resin 
powder was ~ 35% crystalline. Chemical and spectroscopic analy- 
ses [elemental, Fourier Transform-Infrared (FT-IR), C-13 nuclear 
magnetic resonance (NMR), x-ray photoelectron spectroscopy 
(XPS)] support the predominant (i.e., 100% or nearly so) structural 
repeat unit of PEEK as being [O-phi-O-phi-CO-phi-] (where phi = 
benzene). Molecular weights of two PEEK resins were determined 
by light scattering, in 95% H2SQu, to be 123,000 and 73,000, after 
correction for anisotropy, due to its rod-like conformation. The 
critical surface tension of molded PEEK (neat) was determined by 
contact angle measurements to be ~ 36 to 39 dynes/cm, indicating 
PEEK to be a moderately low surface energy solid. However, ac- 
ceptable bondability can be obtained for several adhesives follow- 
ing modification/activation of the PEEK surface, particularly by 
sanding or oxygen plasma treatment. 


2765 (N—84-24805) Phenoxy resins containing pendent 
groups and cured resins therefrom. Hergenrother, 


ethynyl 
P.M. (National Aeronautics and Space Administration, 
Hampton, VA (USA). a a Center). May 
1984. 17p. NTIS, PC A02/MF A 

Phenoxy resins containing fas ethynyl groups, the proc- 
ess for preparing the same, and the cured resin products obtained 

are discussed. Upon the application of heat, the ethynyl 

groups react to provide branching and crosslinking. The cure tem- 
perature can be lowered by using a catalyst, but this step is not re- 
quired. The cured phenoxy resins containing pendent ethynyl 
groups have improved solvent resistance and higher use tempera- 
ture than linear uncrosslinked phenoxy resins. These improved ther- 
moplastics are applicable for use as coatings, films, adhesives, com- 
posited matrices, and molding compounds. 
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2766 (N—84-24808) Low wear partially fluorinated po- 
lyimides. Fusaro, R.L.; Hady, W.F. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1984. 30p. (NASA-TM—83629; E—2066; 
CONF-8410135—1). NTIS, PC A03/MF AO1. 

From Joint lubrication conference; San Diego, CA, USA (22 
Oct 1984). 

Tribological studies were conducted on five different polyi- 
mide solid bodies formulated from the diamine 2,2-bis 4-(4- 
aminophenoxy)phenyl hexafluoropropane (4-BDAF) and the dian- 
hydrides pyromellitic acid (PMDS) and benzophenonetetracarboxy- 
lic acid (BTDA). The following polyimides were evaluated 4- 
BDAF/PMDA, 4-BDAF/BTDA, 4-BDAF/80 mole percent 
PMDA, 20 mole percent BTDA, 4-BDAF/60 mole percent 
BTDA. Friction coefficients, polyimide wear rates, polyimide sur- 
face morphology and transfer films were evaluated at sliding speeds 
of 0.31 to 11.6 m/s and at temperatures of 25 C to 300 C. The re- 
sults indicate that the tribological properties are highly dependent 
on the composition of the polyimide and on the experimental condi- 
tions. Two polyimides were found which produced very low wear 
rates but very high friction coefficients (greater than 0.85) under 
ambient conditions. They offer considerable potential for high trac- 
tion types of application such as brakes. 


2767 (UCRL—90011) Simple, accurate model for viscos- 
ities of polymer blends. Carley, J.F. (Lawrence Livermore 
National Lab., CA (USA)). 14 Nov 1983. Contract W-7405- 
ENG-48. 16p. (CONF-8405246—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85001051. 

From Annual technical conference of the Society of Plastics 
Engineers; New Orleans, LA, USA (1 May 1984). 

The simplified McAllister model is easier to use in polymer- 
blend systems than its progenitor, which was derived rather rigor- 
ously for simple liquids. The Lecyar equation requires no knowl- 
edge of polymer molecular weights or of melt densities. The fit 
provided by the simpler model to 35 viscosity-composition curves 
in five binary polymer-melt systems had a standard error only 0.4% 
of the estimated viscosity greater than did the more complex one, a 
negligible difference. In 40% of the sets, it provided slightly better 
fit than did the McAllister model. However, the poorer fits found 
in six sets in the PS/PA and PMMA/PS systems is a signal that, 
when the molecular-weight ratio is large, the x-M terms of the 
McAllister model may improve the fit. Both models accounted for 
over 90% of the viscosity variation. 


2768 Direct observation of field-injected space charge in 
a metal-insulator-metal structure. Anderson, R.A.; Kurtz, 
S.R. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185). Journal of Applied Physics; 56: No. 10, 2856- 
2863(15 Nov 1984). Contract AC04-76DP00789. 

An experimental technique has been developed for measur- 
ing space charge in dielectric films, which employs a stress wave 
that is generated thermoelastically from the absorption of a subnan- 
osecond laser pulse. Spatial resolution in the thickness direction ap- 
proaching one micron is attainable through a deconvolution proce- 
dure, and the sensitivity to areal charge density is about 10 wC/m2 
The method is sufficient to resolve the distribution of field-injected 
charge in films of oriented poly(ethylene terephthalate) which were 
electrically stressed at room temperature. Concentrations of charge 
are found within a few microns of either electrode but lesser 
amounts extend deeply into the dielectric. Enough charge is meas- 
ured after stressing specimens near breakdown to have reduced the 
field at the negative electrode by as much as 10% during the period 
of stress. The gradual decay of injected charge over a period of 
many days is found to be consistent with a spatially uniform, ohmic 
conductivity which follows a simple, inverse power law of elapsed 
time. 


2769 Structural and chemical analysis of ion beam pro- 
duced conductive regions on — resistive organic films. 
Venkatesan, T.; Forrest, S.R.; lan, M.L.; Schmidt, P.H.; 
Murray, A Brown, W.L.; ; Wilkens, B.J.; Roberts, R.F.; 
Rupp L. ; Schonhorn, H. (AT & T Bell Laboratories, 
Murray Hi’ New Jersey 07974). Journal of Applied Physics; 
56: No. 10, 2778-2787(15 Nov 1984). 
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Thin films of both polymeric and nonpolymeric organic 
solids turn optically dense and electrically conductive on irradiation 
with high energy ion beams (e.g., 2 MeV Ar*). The structural and 
chemical properties of these films were investigated by ultraviolet 
(UV) visible, infrared (IR), Raman spectroscopic techniques, elec- 
tron spin resonance (ESR), electron spectroscopy for chemical 
analysis (ESCA), and Rutherford backscattering (RBS) measure- 
ments. Specifically, in the case of 3,4,9,10-perylenetetracarboxylic 
dianhydride (PTCDA) and nickel phthalocyanine (NiPc), and UV 
visible, IR, and Raman spectra show the loss of the initial molecu- 
lar structure at low irradiation doses (10'*—10** cm~?) followed by 
the appearance, at high doses, of a spectrum similar to that ob- 
served for amorphous carbon. The Raman spectra indicate the ab- 
sence of any long range graphitic microcrystalline structure and 
suggest that the films are nearly amorphous at higher doses. The 
RBS spectra indicate gradual loss of oxygen in PTCDA with in- 
creasing irradiation dose. There is negligible oxygen left in the film 
at high doses and a maximum loss of ~35% (~ 15%) of the carbon 
atoms in PTCDA (NiPc) is observed. The resistivity of the films 
decreases with increasing dose, reaching a minimum of ~5 x 10™¢ 
Q cm at a dose of ~10'? Ar*/cm?. Surprisingly, the resistivity of 
these films at high doses (~10'7 Ar*/cm?) is considerably lower 
than that of any amorphous phase of carbon. In the case of NiPc, 
such a low resistivity is obtained even though 60% of the N and 
100% of the Ni originally contained in the films are retained. 


2770 Photon-stimulated desorption of solid neopentane. 
Kelber, J.A.; Daniels, R.R.; Turowski, M.; Margaritondo, 
G.; Tolk, N.H.; Kraus, J.S. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Physical Review [Section] 
B: Condensed Matter; 30: No. 8, 4748-4752(15 Oct 1984). 

The positive-ion yields and kinetic-energy distributions re- 
sulting from the photon bombardment of solid neopentane 
[(CHs)sC] have been measured for photon excitation energies be- 
tween 17 and 45 eV. The ion (>94% H*) appearance potential is 
at 20 ( +- 1) eV with a yield maximum at 24 ( +- 1) eV of 2 x 
10-7 ions/photon. For all photon energies, the ion-kinetic-energy 
distribution peaks at 1.9 ( +- 0.25) eV and is broadened asymmetri- 
cally to higher kinetic energies. These results indicate that the proc- 
ess responsible for H* desorption near threshold is a C 
2s—>Rydberg-type level excitation followed by decay to a final state 
involving several valence holes and at least one electron in a Ryd- 
berg-type level. 


2771 Ultrahigh-vacuum in situ electrochemistry with 
solid polymer electrolyte and x-ray photoelectron spectrosco- 
py studies of polypyrrole. Skotheim, T.A.; Florit, M.I.; 
Melo, A.; O’Grady, W.E. (Department of Applied Science, 
Brookhaven National amr ig 4 Upton, New York 
11973). Physical Review [Section] B: Condensed Matter; 30: 
No. 8, 4846-4849(15 Oct 1984). 

A new in situ combined electrochemistry and x-ray-photoe- 
lectron-spectroscopy (XPS) technique using solid polymer electro- 
lytes has been used to characterize electrically conducting films of 
polypyrrole perchlorate. The technique allows in situ electrochemi- 
cal oxidation and reduction (doping and undoping) in ultrahigh 
vacuum and the simultaneous study of the polymer with XPS as a 
function of its electrochemicul potential. We demonstrate that some 
anion species interact strongly electrostatically with the nitrogen 
heteroatoms. We also show conclusively that the electrochemistry 
of polypyrrole is highly irreversible. 


2772 Superconductivity at ambient pressure in 
di[bis(ethylenedi- thio)tetrathiafulvalene]triiodide, (BEDT- 
TTF)Is. Crabtree, G.W.; Carlson, K.D.; Hall, L.N.; Copps, 
P.T.; Wang, H.H.; Emge, T.J.; Beno, M.A.; Williams, J.M. 
(Materials Science and Technology and Chemistry Divi- 
sions, Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review [Section] B: Condensed Matter; 30: 
No. 5, 2958-2960(1 Sep 1984). 
Difbis(ethylenedithio)tetrathiafulvalene]triiodide [(BEDT- 
TTF)2Is] crystals in the form of distorted hexagon-shaped plates or 
blocks grown from 1,1,2-trichloroethane and in the form of needles 
grown from benzonitrile were found to be superconducting at am- 
bient pressure below 1.40 +- 0.02 K. rf penetration depth measure- 
ments of the critical temperature and critical field are described. 
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(BEDT-TTFhls is the first known sulfur-based, ambient pressure 
organic superconductor. 


2773 Effect of chemical doping on the radiation-induced 
conductivity of polyethylene terephthalate. Kurtz, S.R.; 
Arnold C. Jr.; Hughes, R.C. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Applied Physics Letters; 
43: No. 12, 1132-1134(15 Dec 1983). 

A large decrease in the radiation-induced conductivity of 
polyethylene terephthalate was produced upon doping films with 
an electron acceptor molecule. Transient x-ray photoconductivity 
data verify that this impurity acts as a deep trap. Charge transfer 
occurs in the doped dielectric which may be associated with this 
trapping process. 
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REFER ALSO TO CITATION(S) 3606001822, 1967, 1967, 1990, 1990, 1994, 
2102, 2121, 2635, 3951, 3952, 3953, 3954 


2774 (AD-A—142968/7) Transport behavior of multiva- 
lent beta aluminas. Technical report. Dunn, B.; Farrin 

G. (California Univ., Los Angeles (USA). Dept. of Materi- 
als Science and permis. May 1984. llp. (TR—1). 
NTIS, PC A02/MF AO1. 

Sponsored in part by Grant NSF-DMR79-23647. 

Ion exchange reactions were used to substitute divalent and 
trivalent cations for the entire sodium ion content of sodium beta 
alumina. A wide range of divalent and trivalent beta aluminas were 
synthesized which exhibited conductivities much greater than any 
other divalent or trivalent solid electrolyte in the 300-400 deg C 
range. The multivalent beta aluminas greatly extend the opportuni- 
ties for electrochemical sensors based on solid electrolytes. 


2775 (AECL—7825) Influence of sand content on swell- 
ing pressures and structure developed in statically compacted 
Na-bentonite. Gray, M.N.; Cheung, S.C.H.; Dixon, D.A. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Sep 1984. 29p. Sci- 
entific Document Distribution Office-AECL, Chalk River, 
Ontario, Canada $3.00. File Number T185900377. 

Work performed under Canada/US Waste Management In- 
formation Exchange Agreement. 

A laboratory investigation of the vertical and lateral swelling 
pressures developed in statically compacted, air-dry specimens of 
sodium (Na)-bentonite:silica sand mixtures as they are saturated in 
confined conditions with double-distilled, deionized water is de- 
scribed. The results are interpreted with the aid of observations of 
the compacted soil structures made in a scanning electron micro- 
scope. It is shown that the sand acts as an inert filler material and 
vertical swelling pressures are controlled by a parameter termed 
the effective clay dry density (q/sub c/). A limiting value of q/sub 
c/ exists below which vertical and lateral swelling pressures do not 
differ and are theoretically predictable. Above this value, vertical 
pressures exceed lateral ones. This is related to a change from an 
isotropic to an anisotropic soil fabric as q/sub c/ is increased above 
the limiting value. It is also shown that soil water diffusivity is con- 
trolled by and directly related to the effective soil porosity. 
Sand:Na-bentonite mixtures can be prepared possessing effective 
soil porosities which are as low as those in highly compacted pure 
Na-bentonite. It is therefore concluded that sand:Na-bentonite mix- 
tures can impede water movement and associated radionuclide mi- 
gration as effectively as pure Na-bentonite. 19 references, 12 fig- 
ures, 1 tables. 


2776 (CONF-8407102—1-Draft) Enhanced diffusion 
from interstitial trapping during solid-phase-epitaxial growth 
of silicon alloys. Draft. Pennycook, S.J.; Narayan, J.; Hol- 
land, O.W. (Oak Ridge National Lab., TN (USA)). Aug 
1984. Contract AC05-840R21400. 15p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001285. 

From Joint international conference on vapor growth and 
epitaxy and American conference on crystal growth; Atlantic City, 
NJ, USA (16 Jul 1984). 
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During the recrystallization by solid-phase-epitaxial (SPE) 
growth of supersaturated silicon alloys, a high concentration of in- 
terstitials is trapped. These are released by subsequent heating caus- 
ing a transient (greatly enhanced) diffusion of the substitutional 
dopant by an interstitialcy mechanism. The enhancement may be as 
much as five orders of magnitude over tracer values, and shows an 
activation energy of only 1.8 +- 0.2 eV. Following the transient, 
the interstitials condense into loops, allowing an independent esti- 
mate to be made of their concentration. From these observations, 
we propose that during ion implantation, a fraction of the impiant- 
ed dopants can acquire their natural valency, and retain it as the 
crystallization interface passes. For group V dopants this creates 
the trapped interstitials, giving transient enhanced diffusion when 
they are released by subsequent annealing. 


(DOE/ER/10742—T2) yen of an x-ray 

beam line at the NSLS for studies in materials science using 

spectroscopy. Progress report, February 1, 

wary 31, 1986. Sayers, D.E. (North Carolina State 

Univ., Raleigh (USA). t. of Physics). 26 1984. Con- 

tract AS05-80ER 10742. 3 p. NTIS, PC A03. File Number 
1185001661. 

Research is reported for x-ray studies at NSLS. Energy-loss 

experiments (EXAFS) were performed on various 


glass, niobium-aluminum 
alloys, and metglass. (GHT) 


= et ee Optical studies of dynamical 
materials. Annual 


in disordered progress report, 
March 1 1, 1984-February 28, 1985. Yen, W.M. (Wisconsin 
Univ., Madison (USA). Dept. of Physics). 1984. Contract 
AC02-83ER45023. llp. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85002400. 

Aim is to conduct a comprehensive study of processes which 
affect the relaxation and energy diffusion of optical energy residing 
in the impurity activated disordered insulators. During this grant 
period we have continued to consider various non-radiative proc- 
esses affecting the line widths of optical transitions and the general 
quantum efficiency of luminescent glasses. We have also begun our 
analysis of dynamical processes leading to energy transfer in rare 
earth-activated glasses. Finally, we have begun some exploratory 
studies of Cr** in ceramics with our aim being once again to study 
various dynamic interactions which impact on the efficiency of 
these materials. 


2779 (DOE/ER/45061—T1) Theoretical and experimen- 
Se ee 
ys. Progress report. Stringfellow, G.B. (Utah Univ., Salt 
po City (USA)). 1 Oct 1984. Contract FG02- 84ER45061. 
Sp. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85000868. 
This report summarizes progress on the OMVPE growth 
and characterization of GaAsSb. (DLC) 


2780 (GAMD—8707) Survey of thermal conductivities 
in and irradiated 


unirradiated graphites. Meyers, C.; 
Koyama, K. (Gulf General Atomic Co., San Ny fe CA 
(USA)). 9 Jul 1968. 10p. NTIS, PC ‘A02/MF A0l1; 1; GPO 
Dep. File Number D 17299. 

Since the thermal conductivity of fuel elements influences 
the maximum fuel and structural component operating temperatures 
for the PSC and the 1000-MW reactors, the values of this parame- 
ter in the unirradiated and the irradiated conditions are important 
to reactor design. A survey of thermal conductivity in pertinent nu- 
clear graphites has been performed to summarize reported data 
from current and past experiments. Thermal conductivity data have 
been compiled by grade, orientation, and temperature of measure- 
ment. Measurements on unirradiated samples and on irradiated sam- 
ples are tabulated. 


(HMI-B—410, pp 93) Anisotropic growth of the 
metallic glass Pd®°Si® under heavy ion bombardment. Klau- 
muenzer, S.; Schumacher, G.; Vogl, G. 1984. (In German). 
Lad dl ’Sales Only), PC A08/MF AO1. File Number 
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In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


2782 (JINR—D-3,4-82-704, pp 373-388) Neutron scat- 
tering at structural transformations. Plakida, N.M. 
1982. (In Russian). NTIS (US Sales Only), PC A23/MF 
A01. File Number T184780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

The ic fractures of neutron scattering cross sections on 
crystal lattices at structural phase transformations are considered in 
the lecture. The analysis of the elastic and inelastic scattering is car- 
ried out at different transformations (ordering type, displacement 
type incommensurable transformations). The experimental study on 
some transitions are given as an example, namely, transformation at 
the Brillouin zone edge in cubic perovskite. RbCaF; transformation 
in a quasiunidimensional ferroelectrics CsH2PO, and CsD2PQu, 
phase transformation into an incommensurable phase in diphenyl. 


2783 (GJINR—D-3,4-82-704, pp 389-409) Crystal fields 
in 4f-systems neutron sca ov, V.L.; Goremych- 
kin, E.A.; Frauenkhajm, T. 1982. (In Russian). NTIS (US 
Sales Only), PC A23/MF A0Ol. File Number T184780542. 
(CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

The lecture deals with investigating the properties of rare- 
earth metal compounds by the neutron scattering method. The 
problem of the determining the electric crystal field (ECF) param- 
eters at the 4f-electron-ECF interaction is considered. Specific fea- 
tures of the interaction between the 4f-electrons and phonons and 
conductivity electrons are investigated. The possibility of investi- 
gating the magnetic and phase transformations, spin glasses, super- 
conductivity and variable valence in 4f-systems are discussed. 


2784 (GJINR—D-3,4-82-704, pp 457-473) Neutron scat- 
tering study on amorphous magnetics. Toperverg, B.P. (AN 
SSSR, py ony Inst. Varma Fiziki). 1982. Russian). 
NTIS (US Sales Only), PC A23/MF AOl. File Number 
1184780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

The study on the ferromagnetic metallic glasses by means of 
neutron scattlering method is reviewed. Disordered ferromagnetics 
are considered with allowance for exchange interactione anisotrop- 
ic interaction being neglected. Phase transformations in the system 
are discussed as well as the existence of the spin glass state from 
the data of various neutron experiments. The validity of the Sher- 
rington-Kirkpatric state diagram is analyzed. 


pried (LA-UR—84-2799) Sound velocity of carbon at 

high pressures. Shaner, J.W.; Brown, J.M.; Swenson, C.A.; 
McQueen, R.G. (Los ‘Alamos National Lab., NM (USA)). 
11 Sep 1984. Contract W-7405-ENG-36. 4p. (CONF- 
8409145—5). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE85002016. 

From International colloquium on the physics and physico- 
chemistry of highly condensed matter; Auossis, France (11 Sep 
1984). 

, We have measured the sound velocity in shock compressed 
graphite. The data are consistent with a model of solid diamond 
from 0.8 to 1.4 Mbar. 18 references. 


2786 (N—84-24685) Effects of solar radiation on glass- 
es. Nichols, R.L.; Kinser, D.L. (National Aeronautics and 
= Administration, Huntsville, AL (USA). George C. 

arshall Space Flight Center). Feb 1984. 3p. NTIS, PC 
A09/MF AO1. 

In Langley Research Center, Long Duration Exposure Fa- 
cility (LDEF), 170-172 p., N—84-24632 15-15. 

The effects of solar radiation and space environment on 
glasses in space flight by exposing glass specimens to the space en- 
vironment was determined. The occurrence of optical, mechanical, 
and chemical property changes was analyzed. The property 
changes of samples receiving differing cumulative solar radiation 
exposure are compared. 
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2787 (N—84-25056) Practical applications and uses of 
solid lubricant films. Stupp, B.C. (Hohman Plating and Mfg., 
a — OH (USA). Apr 1984. 22p. NTIS, PC A17/ 


+ Lewis Research Center, Tribology in the 80's, Volume 2, 
681-702, N—84-25047 15-37. 

Practical applications are illustrated with discussions cover- 
ing the reasons for use of solid lubricants, required performance, lu- 
bricant selection, and results obtained for the various examples 
shown. The applications described cover a broad range of solid lu- 
bricants. Included are soft lamellar compounds, organic polymers, 
soft elemental metals, oxides and compounds for high temperature 
use. The illustrations selected cover a broad range of lubricant ap- 
plication techniques delineating the reasons for the different proc- 
essing procedures which include bonded films, plasma spraying, 
sputtering, ion plating and electrodeposition. 


2788 (N—84-28576) Guideline for heavy ion radiation 
testing for Single Event Upset (SEU). Nichols, D.K.; Price, 
W.E.; Malone, C. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Jan 1984. 2ip. (NASA-CR—173731; JPL-PUBL— 
84-22). NTIS, PC A02/MF AO0O1. 

A guideline for heavy ion radiation testing for single event 
upset was prepared to assist new experimenters in preparing and di- 
recting tests. How to estimate parts vulnerability and select an irra- 
diation facility is described. A broad brush description of JPL 
equipment is given, certain necessary pre-test procedures are out- 
lined and the roles and testing guidelines for on-site test personnel 
are indicated. Detailed descriptions of equipment needed to inter- 
face with JPL test crew and equipment are not provided, nor does 
it meet the more generalized and broader requirements of a MIL- 
STD document. A detailed equipment description is available upon 
request, and a MIL-STD document is in the early stages of prepa- 
ration. 


2789 (N—84-28623) Models of rapid solidification. 
Gilmer, G.H.; Broughton, J.Q. (Bell Telephone Labs., Inc., 
ogre A Hill, ‘NJ (USA)). Apr 1984. 26p. NTIS, PC "A99/ 

Laser annealing studies provide much information on various 
consequences of rapid solidification, including the trapping of impu- 
rities in the crystal, the generation of vacancies and twins, and on 
the fundamental limits to the speed of the crystal-melt interface. 
Some results obtained by molecular dynamics methods of the solidi- 
fication of a Lennard-Jones liquid are reviewed. An indication of 
the relationship of interface speed to undercooling for certain mate- 
rials can be derived from this model. Ising model simulations of im- 
purity trapping in silicon are compared with some of the laser an- 
nealing results. The consequences of interface segregation and 
atomic strain are discussed. 


2790 (N—84-28639) Non-equilibrium crystal growth 
during laser annealing of silicon. White, C.W. (Oak Ridge 
National Lab., TN (USA)). Apr 1984. 13p. NTIS, PC A’ y 
MF AOl. 

The Systematic studies of dopant (Group III, IV, or V) in- 
corporation into silicon as a result of pulsed-laser annealing are re- 
viewed. At low concentrations, dopant profiles measured after laser 
annealing can be compared to model calculations for redistribution 
by liquid-phase diffusion in order to determine the interfacial distri- 
bution coefficient K('). At high concentrations there is a limit (C 
sub s) to dopant incorporation into substitutional lattice sites. The 
mechanisms which limit dopant incorporation are discussed as well 
as the dependence of K(') and (max) on crystal orientation. Finally, 
measurements of interface temperatures, temperature profiles, and 
thermal gradients during rapid solidification are summarized. 


2791 (N—84-28646) Maximization of growth rates 
during Czochralski pulling. Wargo, M.J. (Massachusetts Inst. 
of Tech., Cambridge (USA)). Apr 1984. 24p. NTIS, PC 
A99/MF- AOl. 

It was suggested from theory that silicon can be grown from 
the melt at rates far exceeding the current state of the art. Previous 
theoretical and experimental investigations which predict maximum 
rates of pulling during Czochralski growth are reviewed. Several 
experimental methods are proposed to modify the temperature dis- 
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tribution in a growing crystal to achieve higher rates of pulling. A 
physical model of a Czochralski crystal of germanium in contact 
with its melt was used to quantitatively determine, by direct meas- 
urement of the axial temperature distribution in the solid, the in- 
crease in axial temperature gradients effected by an inverted conical 
heat reflector located above the melt and coaxially about the physi- 
cal model. Preliminary results indicate that this is an effective 
method of increasing the thermal resistance between the hot melt 
and crucible wall and a growing crystal. Under these conditions the 
enhancement of the interfacial temperature gradients permit a com- 
mensurate increase in the rate of crystal pulling. 


2792 (N—84-28647) Segregation of impurities in direc- 
tionally solidified silicon. Ravishankar, P.S.; Younghouse, 
L.B. (Exxon Research and Engineering Co., aa NJ 
(USA)). Apr 1984. 13p. NTIS, PC A99/MF A 

Hall measurements and four-point probe aie measure- 
ments are used to determine the concentration profile of boron and 
iron in doped semi-conductor silicon ingots grown by the Bridgman 
technique. The concentration profiles are fitted to the normal segre- 
gation equation and the effective segregation coefficient, K subd eff, 
is calculated. The average value of K sub eff, is 0.803 for boron. 
For iron, K sub eff, is concentration dependent and is in the range 
0.00008 to 0.00012. 


2793 (PB—84-221852) Chemical vapor deposition of 
amorphous silicon. Final report on phase 1, 1 October 1981- 
31 March 1982. Wohlgemuth, J.H.; Giuliano, M.; Hemphill, 

R.; Bradley, R. (Solarex Corp., "Rockville, MD TUsAyy 
1982. 66p. NTIS, PC A04/MF AO1. 

Efforts were made to find a suitable alternative to the com- 
monly used glow-discharge (GD) method for preparing thin films 
of amorphous silicon. The structure of the film prepared by this 
method results in limitations in performance and reliability, due pri- 
marily to the reaction and growth kinetics related to the low tem- 
perature of preparation. GD material contains structural and com- 
positional heterogeneities, and concentrations of hydrogen as high 
as 30 percent. The films tend to be unstable, especially when ex- 
posed to high temperatures where hydrogen evolution becomes ex- 
cessive. The results of the research indicate that higher temperature 
chemical vapor deposition of amorphous silicon results in a uni- 
form, microvoid free film with better conductivity than GD materi- 
al. The need for some small percentage of hydrogen bonding to be 
introduced to tie up the dangling bond structure characteristic of 
amorphous films is cited. 


2794 (SAND—84-1926C) Laser-plasma interactions for 
the deposition and etching of semiconductor materials. 
Hargis, P.J. Jr.; Gee, J.M. (Sandia National Labs., Albu- 


querque, NM (USA)). 1984. Contract AC04-76DP00789. 
25p. (CONF-8405251—1). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE85000458. 

From 9. annual plasma seminar; Palo Alto, CA, USA (21 
May 1984). 

Laser-plasma chemical processing is a versatile materials 

processing technique in which an ultraviolet laser and a glow dis- 

charge are both required in order for deposition or etching to 
occur on semiconductor substrates. This new materials processing 
technique has been used to both deposit and etch semiconductor 
materials on a number of substrates. Recent results have demon- 
strated that laser-plasma chemical processing can also be used to 
deposit epitaxial silicon films on single-crystal silicon wafers. Laser 
Raman spectroscopy, transmission electron microscopy, and scan- 
ning electron yy were used to characterize the deposited 
and etched films. Results obtained to date have been interpreted in 
terms of a mechanism which involves the interaction of the incident 
ultraviolet-laser radiation with a plasma-deposited adlayer on the ir- 
radiated substrate. 


(UCRL—91364) Structure of dense alkali halide 
cam Ross, M.; Rogers, F.J. wrence Livermore Nation- 
al Lab., CA (USA) Aug 1984. Contract W-7405-ENG-48. 
Op. (CONF-8409145—4). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE85001073. 





36 MATERIALS 
3606 Other Materials 


From International colloquium on the physics and physico- 
chemistry of highly condensed matter; Auossis, France (11 Sep 
190%) cwiceletions of the ice-ion pair distribution fonctions in 
shock melted alkali halides show that the melt undergoes a gradual 
pressure induced structural change from an open NaCl-like struc- 
ture to one that has a rare gas-like arrangement containing about 
twelve neighbors of mixed charge. 12 references. 


2796 (UCRL—91384) Ab initio calculations of the opti- 
cal properties of ions in glass. Weber, M.J. (Lawrence 
Livermore National Lab., CA (USA)). Aug 1984. Contract 
W-7405-ENG-48. 16p. (CONF-840745—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85001008. 

From Symposium on glass science and technology, problems 
and —, for 2004; Vienna, Austria (1 Jul 1984). 

is interest in the optical properties of ions in insulating 

glasses for various applications. This paper addresses the task of 
predicting optical properties of ions in glass from first principles 
given only the physics of the constituent atoms. The prospects for 
developing such ab initio-computation procedures are gleaned from 
examining the progress made in understanding the properties of 
dopant ions in crystals. It is probable that in 20 years, there will be 
reliable procedures for predicting optical properties of ions in crys- 
tals, but the development of corresponding procedures for complex 
glasses is a herculean task. The use of computer simulations is ad- 
dressed. (DLC) 


2797 Rapid thermal annealing of ion-implanted semicon- 
ductors. Narayan, J.; Holland, O.W. (Solid State Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). Journal of Applied Physics; 56: No. 10° 2913-2921(15 
Nov 1984). Contract W-7405-ENG-26. 

Annealing of ion implantation damage (in the form of amor- 
phous layers and/or the layers containing only dislocation loops) in 
silicon and gallium arsenide has been studied by electron microsco- 
py techniques and the effects on dopant distribution have been in- 
vestigated by Rutherford backscattering and secondary ion mass 
spectrometry techniques. The annealing of amorphous layers occurs 
by solid-phase-epitaxial growth and that of dislocation loops in- 
volves primarily loop coalescence as a result of conservative climb 
and glide processes. The annealing of isolated loops occurs primari- 
ly by a bulk diffusion process. Almost a “complete” annealing of 
displacement damage is possible for shallow implants provided loop 
coalescence does not lead to the formation of a crossgrid of disloca- 
tions. For deep implants, the free surface cannot provide an effec- 
tive sink for defects as in the case of shallow implants. Dopant pro- 
files can be controlled to less than 500 A in layers having good 
electrical Properties. The enhanced diffusion of dopants which is 
observed is probably due to entrapment of point defects in the an- 
nealing regions. 


2798 a defects formed during rapid thermal 
annealing of preamorphized and BF*t Z-implanted silicon, 
Sands, T.; Welburn, J.; Gronsky, R.; Maszara, W.; Sadana, 
D.K.; Rozgonyi, G.A. ‘(Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory, Berkeley, Califor- 
nia 94720). Applied Physics Letters; 45: No. 9, 982-984(1 Nov 
1984). Contract AC03-76SF00098. 

Near-surface defects formed during rapid thermal annealing 
(950—1150 °C, 10 s) of preamorphized and BF* :2-implanted (100) 
Si have been studied by a combination of cross-sectional transmis- 
sion electron microscopy and secondary-ion mass spectrometry. 
Two types of defects are identified: fine clusters (1.5—4 nm in di- 
ameter) are shown to be related to fluorine, and stacking faults are 
correlated with the presence of both excess boron above the solid 
solubility limit and fluorine. In addition, the peak fluorine concen- 
tration is found to be lower in samples which contain a high densi- 
ty (~10® cm™?) of “hairpin” dislocations, indicating that a pipe dif- 
fusion mechanism for the rapid out-diffusion of fluorine may be op- 
erative. 


2799 Hydrogen passivation of silicon sheet solar cells. 
Tsuo, Y.S.; Milstein, J.B. (Solar Energy Research Institute, 
Golden, Colorado 80401). Applied Physics Letters; 45: No. 9, 


971-973(1 Nov 1984). Contract AC02-83CH10093. 
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Significant improvements in the efficiencies of dendritic web 
and edge-supported-pulling silicon sheet solar cells have been ob- 
tained after hydrogen ion beam passivation for a period of ten min- 
utes or less. We have studied the effects of the hydrogen ion beam 
treatment with respect to silicon material damage, silicon sputter 
rate, introduction of impurities, and changes in reflectance. The sili- 
con sputter rate for constant ion beam flux of 0.60 +- 0.05 mA/cm? 
exhibits a maximum at approximately 1400-eV ion beam energy. 


2800 Role of multiple scattering within inverse-photo- 
emission studies of unoccupied molecular adsorbate levels. 
Johnson, P.D.; Wesner, D.A.; Davenport, J.W.; Smith, 
N.V. (Physics Department, Brookhaven National Laborato- 
ry, Upton, New York 11973). Physical Review [Section] B: 
Condensed Matter; 30: No. 8, 4860-4862(15 Oct 1984). 

An inverse-photoemission study (at ha = 9.7 eV) of the ad- 
sorption of carbon monoxide on a Pd(111) surface is compared with 
a first-principles calculation of the cross section for the emission of 
photons as a function of electron angle of incidence. It is found that 
the calculation is able to explain the experimental results in terms of 
the relative strengths of the o—-m and 7-7 channels in the optical 
transitions. 


2801 First-principles investigation of metal-hydrogen 
interactions in NbH. Ho, K.; Tao, H.; Zhu, X. (Ames 
LaboratoryU.S. Department of Energy and Department of 
Physics, Iowa State University, Ames, Iowa 50011). Physical 
Review Letters; 53: No. 16, 1586-1589(15 Oct 1984). Contract 
W-7405-ENG-82. 

First-principles total-energy calculations have been per- 
formed for NbH in the B- and y-phase structures. Lattice constants, 
bulk moduli, and heats of formation as well as the frequencies and 
second harmonics of the optical vibrations of hydrogen and deuteri- 
um in the lattice have been calculated and found to be in excellent 
agreement with experiment. Our calculated electronic densities of 
states resolve the discrepancy between previous band calculations 
and photoemission experiments. 


2802 Stability of registry in strained-layer superlattice 
interfaces. Dodson, B.W. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185). Physical Review [Section] B: 
Condensed Matter; 30: No. 6, 3545-3546(15 Sep 1984). Con- 
tract AC04-76DP00789. 

Stability of lattice registry as a function of lattice parameter 
mismatch has been studied for a single interface. The interface 
model consists of two two-dimensional lattice systems each 12 
atoms high by 120 atoms long. Each of the two lattice systems has 
a different lattice parameter, but is initially constrained to match at 
the interface. The atoms interact with their nearest neighbors either 
through a Lennard-Jones potential or an anisotropic potential de- 
signed to more closely simulate covalent bonding. The stability of 
registry is then determined via Monte Carlo evolution of the initial 
state of the system. We find that registry is stable to extremely 
large mismatches (>15%), from which one can infer that the ob- 
served loss of registry above a few percent mismatch is not due to 
instability of an initially perfect superlattice, but rather to an inabil- 
ity to grow perfect interfaces. 


2803 Phase diagram and phase transitions of krypton on 
graphite in the one-to-two-layer regime. Specht, E.D.; 
Sutton, M.; Birgeneau, R.J.; Moncton, D.E.; Horn, P.M. 
(Department of Physics, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). Physical Review [Sec- 
tion] B: Condensed Matter; 30: No. 3, 1589-1592(1 Aug 
1984). Contract AC02-76CH00016. 

We report a high-resolution x-ray diffraction study of the 
freezing transitions of krypton on graphite for coverages above one 
monolayer. For pressures P>430 Torr there is a single continuous 
incommensurate-fluid—to—incommensurate-solid freezing transi- 
tion. For P< 430 Torr the freezing at fixed pressure is doubly reen- 
trant with the succession of phases fluid—-commensurate 
solid—reentrant fluid—incommensurate solid. The first transition is 
of first order, whereas the other two are continuous within the ex- 
perimental resolution. 
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2804 Neutron-diffraction evidence for structural phase 
transitions in the organic conductors bis-tetramethyltetrase- 
lenafulvalenium salts [((TMTSF).X, X = ClO, ~ and BF, ~ ]. 
Leung, P.C.W.; Schultz, A.J.; Wang, H.H.; Emge, T.J.; 
Ball, G.A.; Cox, D.D.; Williams, J.M. (Chemistry and Mate- 
rials Science and Technology Divisions, Argonne National 
Laboratory, Argonne, Illinois 60439). Physical Review [Sec- 
tion] B: Condensed Matter; 30: No. 3, 1615-1618(1 Aug 
1984). Contract W-31-109-ENG-38. 

Single-crystal neutron-diffraction experiments using the time- 
of-flight Laue technique establish that the organic conductors, the 
bis-tetramethyltetraselenafulvalenium salts [(TMTSF)2X, X = ClO, 
~ and BF, ~], undergo crystallographic phase transitions at low 
temperatures. This is the first neutron-diffraction evidence for 
structural phase transitions in any TMTSF salts. The phase transi- 
tion in the ClO, ~ salt leads to the creation of two crystallographi- 
cally independent TMTSF columns with the possibility of different 
electron-transport properties for each column which can lead to in- 
dependent low-temperature phase transitions. 


2805 Effects of light and modulation frequency on spin- 
dependent trapping at silicon grain boundaries. Lenahan, 
P.M.; Schubert, W.K. (Sandia National Taeiteden Albu- 
pom ue, New Mexico 87185). Physical Review [Section] B: 

lensed Matter; 30: No. 3, 1544-1546(1 Aug 1984). Con- 
tract AC04-76DP00789. 

The effects of measurement frequency and illumination on 
spin-dependent trapping at trivalent silicon centers in a silicon grain 
boundary have been studied. Measurement frequency effects are 
quantitatively understood in terms of an electronic relaxation time 
for the traps. Illumination results suggest most of the trivalent sili- 
con centers in the grain boundary are in a negatively charged, dia- 
magnetic state. 


2806 Competition between superconductivity and spin- 
density waves in an organic conductor, bis-tetramethyltetrase- 
lenafulvalenium _hexafluorophosphate. Azevedo,  L.J.; 
Schirber, J.E.; Williams, J.M.; Beno, M.A.; Stephens, D.A. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Physical Review [Section] B: Condensed Matter; 30: 
No. 3, 1570-1572(1 Aug 1984). Contract AC04- 
76DP00789;W-31-109-ENG-38. 

The pressure-temperature phase diagram of the organic su- 
perconductor (TMTSF):PF. has been carefully measured by elec- 
tron-spin resonance in a single crystal at low magnetic fields. We 
present the first microscopic evidence for the transition from the 
spin-density-wave state to superconductivity as the temperature is 
lowered at constant pressure. Comparison is made with recent theo- 
retical calculations on the competition between spin-density-wave 
and superconducting ground states. 


2807 X-ray evidence of direct generation of nonequili- 
brium phonons in quartz by infrared radiation. Chapman, 
L.D.; Hsieh, S.M.; Colella, R. (Department of Physics, 
Purdue University, West Lafayette, Indiana 47907). Physical 
Review [Section] B: Condensed Matter; 30: No. 2, 1094- 
1096(15 Jul 1984). Contract AC02-80ER 10744. 

Direct electromagnetic stimulation of transverse-optical 
phonons in quartz has been accomplished by irradiation with a CO. 
laser, and experimentally observed through enhancement of x-ray 
diffuse scattering due to zone-center and zone-boundary phonons. 


2808 Fabrication of glass microspheres with conducting 
surfaces. Elsholz, W.E. (to Dept. of Energy). US Patent 
4,459,145. 10 Jul 1984. Filed date 30 Sep 1980. vp. 

PAT-APPL-429924. 

A method for making hollow glass microspheres with con- 
ducting surfaces by adding a conducting vapor to a region of the 
glass fabrication furnace. As droplets or particles of glass forming 
material pass through multiple zones of different temperature in a 
glass fabrication furnace, and are transformed into hollow glass mi- 
crospheres, the microspheres pass through a region of conducting 
vapor, forming a conducting coating on the surface of the micros- 
pheres. 
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KY wae S.J 4 rials Scien wg < rade 
urns, te: lence gram, 
of Mechanical Engineering, University of Rochester, Roch- 
108) NY). Scripta Meta lurgica; 18: No. 5, 467-472(May 
In this report, mode I crack tip deformation has been stud- 
ied. Dislocation distributions ahead of a crack tip for two different 
deformation modes are observed: the first blunts the crack front; 
jogs the crack front. These deformation modes involve different 
dislocations and slip characteristics. A dislocation-free zone has 
sometimes been found in both of these deformation modes. The re- 
sults show that unloading contributes to deformation in the crack 
tip region, which is contrary to the usual assumption that removal 
of the applied load relieves the crack tip stress intensity factor. 


2810 Defect structure of Mg-Doped LaCrO; model and 
thermogravimetric measurements. re B.K.; Agar- 
wal, A.K.; Anderson, H.U.; Nasrallah, M.M. (Department 
of Ceramic Engineerin meee @ ’ University of Missouri-Rolla, 
Rolla, Missouri). Journal of the American Ceramic Society; 
67: No. 3, 195. 198d 1984). 

Chemical stability and cation stoichiometry determine the 
applicability of LaCrOs as a high-temperature oxide electrode. A 
model for the behavior of acceptor-doped LaCrOs as a function of 
oxygen activity is proposed. The model is in agreement with exper- 
imental data on Mg-doped LaCrOs. Stability regimes and compen- 
sation mechanisms at various oxygen activities and temperature are 
presented. 


2811 Development of porous antireflective films on 
soda-lime-silica glass, Rohe, V.T.; Danforth, S.C.; Ha 
J.S. (Massachusetts Institute of Technology, Cam Cambridge 
Massachusetts). Journal of the American Ceramic Society; 67 
No. 2, 142-145(Feb 1984). 

Glass compositions were surveyed to identify candidates that 
could be heat-treated to produce an interconnected p! 
structure needed for porous antireflective films and which matched 
the viscosity-temperature characteristics needed for the float glass 
process. A glass composition of 10% NazO, 10% CaO, and 80% 
SiO. meets these criteria. Microstructural development and film- 
formation kinetics were characterized to permit definition of appro- 
priate heat-treatment and selective dissolution processes. Broadband 
antireflective characteristics were developed on treated glass sur- 
faces. 


2812 Dielectric characteristics of NaxO X 3SiO2 glasses 
with high water contents. Takata, M.; Molinelli, J.E.; To- 
mozawa, M. (Rensselaer Polytechnic Institute, Troy, New 
York). Journal of the American Ceramic Society; 67: No. 2, 
106-109(Feb 1984). 

Dielectric characteristics of NazO X 3SiO. glasses with 
water contents up to ~12 wt% were found to be drastically affect- 
ed by incorporated water. The high-frequency dielectric constant 
increased with water content, while both the static dielectric con- 
stant and the low-frequency dielectric relaxation strength showed a 
pronounced minimum at a water content of ~3 wt%. 


2813 2°Si h structure of unpaired spins at the 
Si/SiO, interface. Brower, K.L. (Sandia National Laborato- 
ries, Albuquerque, New Mexico 87185). Applied Physics Let- 
ters; 43: No. 12, 1111-1113(15 Dec 1983). Contract AC04- 
76DP00789. 

The hyperfine spectrum associated with unpaired electrons 
at the (111) Si/SiO2 interface (P/sub b/ centers) is reported for the 
first time. Electron paramagnetic resonance measurements indicate 
that the hyperfine interaction SxA-barxI arises from the **Si iso- 
tope and is characterized by A/sub parallel/ = 146.( +- 5.) x 10™¢ 
cm™! and A/sub perpendicular/ = 85.( +- 8.) x 10°* cm™* An 
analysis of this hyperfine interaction firmly establishes many of the 
details in the structure of this interface defect. 


2814 Oxynitride glass 

C.J.; Haaland, D.M. (Sandia National Laboratories, Albu- 
querque, New Mexico). Journal of the American Ceramic So- 
ciety; 66: No. 11, 758-765(Nov 1983). 


formation from gels. Brinker, 





36 MATERIALS 
3606 Other Materials 


Porous, multicomponent silicate gels were heated in flowing 
and pressurized ammonia. These treatments resulted in dense, ho- 
mogeneous oxynitride (O-N) glasses which were synthesized at low 
temperature (= 1000°C) without melting. The O-N glasses exhibited 
increased microhardness and glass-transition temperature and al- 
tered thermal expansion characteristics compared to the respective 
oxide glasses prepared by densifying gels in air or by conventional 
melting of oxide powders. Spectroscopic evidence indicates that 
ammonia reacts with all of the network-formers investigated, Si, Al, 
and B, but from nitrogen content measurements, it appears that B 
and/or Al are required for significant nitridation below 1000°C. 


D.P.H.; Niihara, K. eering, 
Virginia Polytechnic Institute and State University, oe 
burg, Virginia). Journal of the American Ceramic Society; 66 
No. 10, 673-682(Oct 1983). 

A study was conducted of the effect of crystallization on the 
fracture toughness, strength, and resistance to surface damage of 
glass-ceramic materials with a range of microstructures obtained by 
different heat treatments. The hardness indentation method was 
used as a quantitative tool to simulate mechanical surface damage. 
In the uncrystallized glass and in the glassceramic heat-treated to 
result in a uniform fine-grained structure, crack size increased mon- 
otonically with indentation load. In contrast, in the glass-ceramics 
heat-treated to result in a microstructure consisting of larger crys- 
tallites (a few micrometers) contained within a fine-grained matrix, 
a discontinuity in the crack size vs load curve presented evidence 
for crackpinning at crack sizes which were a small multiple of the 
intercrystallite spacing. At the position of crack-pinning, the frac- 
ture toughness showed a discontinuous increase with i 
crack size that was attributed to crack deflection. The strength of 
the glass and fine-grained glass-ceramic measured in biaxial flexure 
decreased monotonically with indentation load. The strength at low 
values of indenter load of the glassceramic heat-treated to yield the 
coarser crystallites within the fine-grained matrix was independent 
of indentation load, indicating stable crack propagation prior to fast 
fracture. At the higher values of indenter load, the coarse-grained 
glassceramics exhibited a monotonic decrease in strength with in- 
creasing indentation load. The results of this study indicate that the 
strengthening observed on crystallization of a glass can be attrib- 
uted to a combination of a decrease in flaw size achieved at a given 
mechanical surface treatment, an increase in fracture toughness, and 
a modification in the mode of crack propagation. 


2816 Solid solution range and microstructures of melt- 
grown mullite. Kriven, W.M.; Pask, J.A. (Materials and Mo- 
lecular Research Division, Lawrence Berkeley Laboratory 
Engineering, University of California, Berkeley, California). 
Journal of the American Ceramic Society; 66: No. 9, 649- 
654(Sep 1983). 

The solid solution range of melt-grown mullite was exam- 
ined by crystal-chemical methods. The maximum AlO; content as 
determined by EDX was ~83.6 wt %, 75 mol %, or the nominal 
composition 3AlzOs X SiOz. For samples of overall composition 81 
to 83 wt% Al.Os, extra lines indicating crystallographic — 
ture appeared in Guinier X-ray patterns. The corresponding TEM 
microstructure consisted of a mullite matrix finely twinned on 
(001), the twins being 0.02 to 0.10 pm wide, with oriented exsolutin 
of a-Al,Os, often twinned, also being present. The analogy between 
mullite superstructure and that of plagioclase feldspars, as well as 
the relevance of these findings to the SiO2-AlOs metastable phase 
equilibria are discussed. 


2817 Measurement of dynamic hardness by controlled 
sharp-projectile impact. Marshall, D.B.; Evans, A.G.; Nisen- 
holz, H. (Lawrence Berkeley Lab., Univ. of ae 
Berkeley, CA). Journal of the ‘American Ceramic Society; 66 
No. 8, 580-585(Aug 1983). 

Impact of ZnS by a pyramidal projectile was used to pro- 
vide a measurement of the dynamic hardness and to obtain direct 
comparison of the contact damage produced by static loading and 
impact. The dynamic hardness was evaluated from measurements of 
residual contact dimensions as a function of impact velocity over 
the velocity range 5 to 40 m X s~'. The value obtained (H /SUB 


ERA-10/2/ 400 


d/ =5.0 GPa) was higher than the static hardness (H /SUB s/ 
=1.9 GPa). The higher hardness in impact causes more extensive 
cracking, an increase in the elastic recovery of the depth of the re- 
sidual contact impression, and a smaller plastic zone surrounding 
the contact site. The relative extents of cracking in impact and 
static loading are predicted by a quasistatic indentation fracture me- 
chanics analysis along with the appropriate values of hardness. 


2618 Laser-based studies of chemical vapor deposition. 
Breiland, W.G.; Coltrin, M.E.; Ho, P. (Sandia National Lab- 
oratories, Albuquerque, NM). Pp 146-151 of Laser process- 
ing of semiconductor devices. , C.C. Bellingham, WA, 
USA; SPIE (1983). (CONF-830123—). 

From International Society for Optical Engineering (SPIE) 
conference; Los les, CA, USA (24 Jan 1983). 

Pulsed laser-. spectroscopy and laser-excited fluores- 
cence have been used to profile reactive species concentrations 
inside a chemical vapor deposition cell. Experimental data and the- 
oretical calculations indicate that gas-phase chemical kinetics plays 
an important role in the deposition process. The considerable 
amount of gas-phase chemistry is due to the fact that a chemical 
vapor deposition (CVD) reactant such as silane rapidly decomposes 
at temperatures above 500°C. 


2819 Melt depth and regrowth kinetics in pulsed laser 
annealing of silicon and gallium arsenide. Galvin, G.J.; Ham- 
mond, R.B.; Mayer, J.W.; Peercy, P.S.; Thompson, aa 
(Cornell Univ., Ithaca, NY). pp 38-43 of Laser p: 7% 
semiconductor devices. Tang, C.C. Bellingham, WA, USA; 
SPIE (1983). (CONF-830123—). 

From International Society for Optical Engineering (SPIE) 
conference; Los Angeles, CA, USA (24 Jan 1983). 

High intensity pulsed laser irradiation of semiconductor ma- 
terials results in ultrafast melting and resolidification of a thin sur- 
face layer. An experimental probe has been developed based on the 
discontinuous change in electrical conductivity of a semiconductor 
material upon melting. Real time monitoring of the dynamics of 
pulsed laser melting and resolidification can be obtained by tran- 
sient electrical conductance measurements. Melting velocities from 
5 to 200 m/s and resolidification velocities of 1 to 20 m/s have 
been observed in silicon with this technique. Simultaneous measure- 
ment of the optical reflectance provides additional complementary 
information on laser melting dynamics. Data from both electrical 
conductance and optical reflectance measurements are presented for 
silicon and gallium arsenide. The real time experimental data pro- 
vide strong evidence for a simple thermal model for melting and 
resolidification during nanosecond pulsed laser annealing. 


40 CHEMISTRY 


(INIS-mf—9072) Chemical research in Israel. 

(Israel Chemical Society, Tel-Aviv). 1982. 199p. (CONF- 
8210300—Summ.). NTIS (US Sales Only), PC A09/MF 
AO01. File Number DE85780018. 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 

Abstracts of individual items from the conference were pre- 
pared separately for the data base. (GHT) 
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2821 (CONF-840767—9) Comparison of XEDS and 
EELS using conventional beryllium window and windowless 
detectors. Zaluzec, N.J.; McConville, R.; Sandborg, A. (Ar- 
gonne National Lab., IL (USA); Philips Electronic Instru- 
ments, Mahwah, NJ. (USA). Electron Optics Applications 
Lab.; Edax International, Inc., Prairie View, IL (USA). Ap- 
plications Lab.). Oct 1984. Contract W-31- 109-ENG-38. 
23p. NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85002734. 
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From Microbeam Analysis Society anal electron mi- 
croscopy meeting; Bethlehem, PA. USA (19 Jul 1984) 

An experimental study of simultaneous S and EELS 
measurements using both conventional beryllium window and win- 
dowless Si(Li) detector systems together with a magnetic sector 
electron loss spectrometer was conducted on a series of metal 
alloys, oxides and ceramic compounds covering the elemental range 
of Li through Ga, with the exception of the gases Neon and Argon, 
as well as a few typical steel alloys. The advantages and disadvan- 
tages of the different systems XEDS versus EELS are outlined rel- 
ative to the materials problems to which they can be applied. 


2822 (CONF-840767—10) Calculation of Si(Li) aoe 
detector efficiencies. Zaluzec, N.J.; Holton, °RI. (Ar 
National Lab., IL (USA)). Oct 1984. Contract W-3 109. 
ENG-38. 2lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85002732. 

From Microbeam Analysis Society analytical 
women meeting; Bethlehem, PA, USA (19 Jul 1984). 

ith the advent of more accurate cross-section calculations 

and the availability of ultra-thin and windowless Si(Li) x-ray detec- 
tor systems it becomes important to have a reliable set of parame- 
terizations for the calculation of detector efficiency functions. The 
recent data on light element mass absorption coefficients has been 
interrogated and a new parameterization for these coefficients has 
been established and is presented herein. Using these equations a 
simple table of detector efficiency factors is given which can be 
used to calculate the relative detection efficiency of any x-ray line 
in the energy range of 0.2 to 40 keV. The table is valid for Win- 
dowless, Ultra-thin and Beryllium window detectors as they are 
commercially configured today, and allows the analyst to specify 
the various window thicknesses as desired. 


electron mi- 


2823 (CONF-841210—2) Actinide separations by su 
ported liquid membranes. Danesi, P.R.; Horwitz, E.P.; Rick. 
ert, P.; Chiarizia, R. (Argonne National Lab., IL (USA); 
Comitato Nazionale per l’Energia Nucleare, Casaccia 
(Italy)). 1984. Contract W-31-109-ENG-38. 10p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84013462. 

From International chemical congress of Pacific Basin Soci- 
eties; Honolulu, HI, USA (16 Dec 1984). 

The work has demonstrated that actinide removal from syn- 
thetic waste solutions using both flat-sheet and hollow-fiber SLM’s 
is a feasible chemical process at the laboratory scale level. The 
process is characterized by the typical features of SLM’s processes: 
very small quantities of extractant required; the potential for oper- 
ations with high feed/strip volume ratios, resulting in a correspond- 
ing concentration factor of the actinides; and simplicity of oper- 
ation. Major obstacles to the implementation of the SLM technolo- 
gy to the decontamination of liquid nuclear wastes are the probable 
low resistance of polypropylene supports to high radiation fields, 
which may prevent the application to high-level nuclear wastes; the 
unknown lifetime of the SLM; and the high Na content of the sepa- 
rated actinide solution. 


2824 (DOE/ER/13218—2) Theta pinch discharges for 
solids vaporization and elemental chemical analysis. Technical 
progress report. (Illinois Univ., Urbana (USA). School of 
Chemical Sciences). 1984. Contract FG02-84ER13218. 4p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85002968. 

Progress in using a theta pinch discharge for sampling and 
excitation of solids for elemental analysis is reported. Spectral data 
were collected. The sample used to explore pinch behavior was Al 
alloy 2024; argon or helium was used as fill gas. The magnetic com- 
press coil have been redesigned. Experiments have been conducted 
on the pinch light emission and the preionizer current. Primary 
goal remains the generation of a sufficiently hot, dense plasma to 
vaporize high-melting materials. (DLC) 


2825 (INIS-mf—9035, pp 35-40) Trace element determi- 
milk specimen 


nation in reference by neutron activation anal- 
ysis. Kucera, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)); de Goeij, J.J.M. (Interuniversitair Reac- 
tor Inst., Delft (Netherlands)). 1981. (In Czech). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number TI84780552. 
(CONF-8005254—). 
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From Microelements '80 meeting; Horni Becva, Czechoslo- 
vakia (5S May 1980). 

Neutron activation analysis and radiochemical separation 
was used to determine the content of trace elements As, Cd, Co, 
Cu, Cr, Fe, Hg, Mo, Ni, Sb, Se, Sn, and Zn in milk. The results are 
presented in tables and are in good agreement with previously 
measured values. 


2826 (INIS-mf—9065, pp 150-153) Critique of thick 
source alpha counting for estimation of uranium and thorium. 
Prescott, J.R.; Jensen, H.E.; Akber, R.A. (Adelaide Univ. 
arg Dept. of Physics). Nov 1983. NTIS (US Sales 

Only), PC A10/MF AOl. File Number 1184780622. 
(CONF-8311183—). 

From 3. Australian conference on nuclear techniques of anal- 
ysis; Lucas Heights, Australia (1 Nov 1983). 

Thick source alpha counting for U and Th analyses is com- 
pared with delayed neutron analysis, neutron activation analysis, 
PIXE, XRF, gamma-ray spectroscopy and alpha spectrometry. 
Techniques are suggested which give excellent agreement between 
methods for samples in radioactive series equilibrium, and which 
identify those samples which are not in equilibrium. In the latter 
case methods other than thick source alpha counting must be used. 


2827 (INS-NUMA—42, 22, Pp. ig Vacuum system II; 
surface study on vacuum wall. Chida, Katsuhisa; Mizobuchi, 
Akira (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study); Miyahara, 1982. (In Japanese). NTIS 
(US Sales Only), PC /MF AOl. File Number 
T1I85780063. (CONF- $112108—Ese). 

From Workshop on accelerator in NUMATRON; Tanashi, 
Tokyo, Japan (8 Dec 1981). 

Ion scattering spectroscopy (ISS) was applied to observe the 
surface of Al sample. Pulse counting by multi-scaling method was 
used for measurement of scattered ions. Relation between outgass- 
ing treatment and cleanliness of surface is presented. 


(KFK—3578, pp 133-150) Determination of pluto- 
Siam 0k ee eee Te Jul 1983. (In 
German). NTIS (US Sales Only), PC A1l0/MF AO1. File 
Number T184752239. (PWA—34/83; CONF-8210297—). 

From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982). 

Particular emphasis is given to the measurement of Pu in bi- 
ological material and soil samples. In addition to measuring the ac- 
tivity in relation to sample size it is also important to obtain infor- 
mation on the ratio Pu 238/239, since the origin of the isotopes can 
be located by this means. Pu-238, 239 and 240 are determined by 
alpha-spectroscopy whilst Pu 241 is determined by beta-measure- 
ment using thin plastic scintillators. In determining transfer factors 
for the transition “soil to plant” it is necessary to remove the dust 
precipitated onto the leaves. 


2829 Be tei pp 151-174) Physical detection 
methods and chemical processes for trace quanti- 
ties of plutonium, Herrmann, G.; Trautmann, N. Jul 1983. 
(In German). NTIS (US Sales Only), PC A10/MF AOl1. 
ag Number T184752239. (PWA—34/83; CONF-8210297— 


From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982). 

Laser fluorescence spectroscopy was tested for its applicabil- 
ity in determined trace quantities of Pu. In addition this method 
was compared with the usual methods of determination - a-spec- 
troscopy with semi-conductor detectors, measurement of 8-retarded 
neutrons from fission products, and chemical separation processes. 
Apart from determining the actual Pu content of the environmental 
sample it is also of interest to know in which chemical form the Pu 
is present in the ecosphere. Chromatographic or co-precipitation 
procedures served to separate the various species. 
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2830 (KFK—3578, 175-188) Pu determination stud- 
ies with the aid of the ICP method. method. Mainka, E.; Mueller, 
H.G.; Geyer, F. Jul 1983. (In German). NTIS (US Sales 
Onl y)s PC AI10/MF AOl. File Number 1184752239. 
(PWA—34/83: CONF-8210297—). 

From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982 

In the majority of cases, waste samples with a U-concentra- 
tion below 100 pg/l can be analysed directly. Samples can be dilut- 
ed where necessary. Isotopic analyses can even be carried out by 
combined use of a gitter spectrograph (Pu, U isotope lines). 


2831 ee pp oo: ——— of Auger- 
spectrometry for - tnenssemen f Pu in solid matter. 
Henkelmann, R.; er, F. jul 1983. (In German). 
NTIS (US Sales Oa PC A10/MF AOl1. File Number 
1184752239. (PWA—34/83; CONF-8210297—). 

From Seminar on determination methods for plutonium as 
applied in the field of reprocessing; Karlsruhe, F.R. Germany (15 
Oct 1982 

ea Auger electron spectroscopy (AES) is a surface sensi- 
tive analytical method and, as such, suitable for determining Pu in 
solid material. The areas of application range from qualitative anal- 
ysis in the energy spectrum, in the line scan and in surface distribu- 
tion analysis to quantitative determination. Even samples with B-ra- 
diation doses exceeding Ir did not exert an influence on the elec- 
tron analyser. Surface distribution frequencies of Pu, O, In and C 
among others are taken up. 


(NIM—52Z9) Determination of uranium in the or- 
Goal elses Shans daa: Solon sete: Bakaet, R.V.D.; Par- 
sons, W.H.; Russell, B.G.; Steele, T.W. (National Inst. for 
Metallurgy, Johannesburg ‘(South Africa)). 21 Aug 1969. 6p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84901333. 

Uranium is extracted from the Purlex solution when the so- 
lution is shaken with a solution of nitric acid and ammonium ni- 
trate. Arsenazo III is added,and the colored complex, formed with 
uranium, is measured on a spectrophotometer. The method is appli- 
cable to the determination of uranium in the organic solution from 
the Purlex Process. Ferric iron interferes if it is present in concen- 
trations greater than 10 ppM. The Purlex solution usually contains 
5 ppM of ferric iron. 


2833 (NIM—1075) Laboratory preparation method No. 

7: the pete! sagen of PADAP-2-(2-pyridylazo)-5-diethylamino- 

zinc complex). Cook, E.B.T. (National Inst. for Met- 

arg, Johannesburg (South Africa)). 25 Sep 1970. 7p. 

(US Sales y), PC A02/MF AOl1. File Number 
DE84901328. 

A detailed method for the preparation of a new reagent 
(PADAP) for the spectrophotometric determination of uranium is 
described. The method is essentially that outlined by T.M. Florence 
et al., of the Australian Atomic Energy Commission, involving a 
two-step diazotization and coupling procedure. 


(NIM—1581) Computer calculation, from funda- 
eee parameters, of influence coefficients for x-ray spec- 
trometry. Austen, C.E. (National Inst. for Metallurgy, Rand- 
burg wou Africa)). 8 Jan 1974. 25p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84901317. 

A system for the calculation of first-order influence coeffi- 
cients for any element in any matrix is described in detail. Influence 
coefficients for either K or L spectra can be evaluated by the 
method described. The FORTRAN computer programme that was 
used is given in an appendix. 


2835 (NIM—1788) Computer programme for emission- 
calculations. 


Austen, C.E.; Watson, A.E. (Na- 
, Johannesburg (South Africa)). 
S Sales Only), PC A02/MF AO1. 


spectrographic 

tional Inst. for Metallur, 

16 Jan 1976. 20p. NTIS ( 

File Number DE84901318. 
A computer program written in BASIC, which calculates 

Seidel functions for emulsion-calibration curves and linear or non- 

linear concentration-calibration curves with the use of a least- 
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squares regression method, is described. The computer program 
allows for easy rejection of points for both types of calibration 
curves (i.e., emulsion and concentration), and requires a 16 K mini- 
computer for operation. 


2836 (NIM—1956) Improved ion-exchange separation of 
rare-earth elements for spectrographic analysis. Jones, E.A. 
(National Inst. for Metallurgy, Randburg (South Africa)). 
10 Mar 1978. 15p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84901324. 

Rare-earth elements are separated from scandium and base 
metals by adsorption onto anion resin BIORAD AGI1-X8 in the ni- 
trate form from a mixture of 5% 7 M nitric acid and 95% metha- 
nol. The yttrium subgroup is eluted with a mixture of 45% 7 M 
nitric acid and 55% methanol, followed by elution of the cerium 
subgroup with 8 M nitric acid. This separation facilitates the deter- 
mination of the traces of the heavier yttrium subgroup of rare-earth 
elements. 


2837 (NIM—1992) Use of emission spectrometry for the 
determination of impurities in metals. Balaes, G.E.E.; 
Watson, A.E. (National Inst. for Metallurgy, "Randburg 
(South Africa). Analytical Chemistry Div.). 24 Jan 1979. 
24p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE84901320. 

A method is described for the separation of a number of im- 
purities in high-purity Co, Mn, and Ni, and for their determination 
by emission spectrometry using the induction-coupled plasma torch. 
The metals are dissolved in hydrochloric acid, and the elements are 
extracted into organic solvents with various chelating agents. The 
organic extracts, to which scandium and gold are added as internal 
standards, are excited direct in an induction-coupled plasma excita- 
tion source. The elements determined are Ag, Al, Be, Bi, Co, Cr, 
Cu, Fe, Mn, Mo, Ni, Pb, Sb, Sn, Ti, V, and Zr. The relative stand- 
ard deviation ranges from 2.3 to 26.2% over a concentration range 
of 0.6 mg.g~? to 0.003 mg.g~' in the sample. 


2838 (NIM—2029) Commissioning of a 5 kW inductive- 
ly coupled plasma unit for use with a 3,4-metre Ebert spectro- 
graph. Watson, A.E. (National Inst. for Metallurgy, Rand- 
burg (South Africa)). 7 Dec 1979. 13p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85900248. 

After the unit had been commissioned, optimum operating 
parameters were established, and limits of detection for a number of 
elements were determined. An investigation was carried out into 
the ionization interference effects caused by varying concentrations 
of sodium. Evidence is presented to show that ionization interfer- 
ence is greatly reduced at higher power. When the unit was operat- 
ed under optimum conditions, i.e., at a power input of 5,5kV.A, in- 
terference by sodium in concentrations of up to 30 g/I in the solu- 
tion was generally found to be less than 5%. Some analytical appli- 
cations are described, including the analysis of rare-earth elements 
and concentrates. 


2839 (NIM—2044) Separation and determination of 
anions by ion chromatography. Pohlandt, C. (National Inst. 
for Metallurgy, Randburg (South Africa). Analytical Chem- 
istry Div.). 22 Feb 1980. 22p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84901321. 

The separation of anions on low-capacity anion-exchange 
resins with eluant solutions of potassium benzoate, potassium hy- 
drogen phthalate, or tri-potassium citrate is described. The separat- 
ed anions were detected by conductivity measurements. The simul- 
taneous separation and determination of mixtures of three to four 
anions were achieved. A strongly acidic cation-exchange column 
was used for the conversion of ion salts to acids. The use of the 
column resulted in a considerable enhancement of detection sensi- 
tivity, and allowed the determination of anions in concentrations as 
low as 10‘ g/l. Experimental determinations of anions in tap water 
and in tungstic oxide are described. These showed sufficient prom- 
ise to warrant a consideration of more fundamental studies and op- 
timization of parameters. 
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2840 (PB—84-228089) Determination of gold in activat- 
ed charcoal by use of a loose-powder technique and x-ray-flu- 
orescence spectrometry. Balaes, A.M.E.; Spimpolo, G.; Wall, 
G.; Flynn, E.; Jacobs, J. (Council for Mineral Technology, 
Randburg (South Africa)). 30 May 1984. 18p. (MINTEK- 
M—136). NTIS, PC E03/MF E01. 

In the past few years, the application of the carbon-in-pulp 
(CIP) and resin-in-pulp (RIP) processes for the recovery of gold 
has necessitated a fast method for the analysis of gold on activated 
charcoal or on ion-exchange resins. The method developed in an 
earlier investigation at the Council for Mineral Technology 
(Mintek) was based on the use of platinum as an internal standard 
for the correction of matrix variations, but was not completely sat- 
isfactory for low concentrations of gold. It was considered that 
these results could be improved by further consideration of back- 
ground factors, spectral-line overlap, and the relationship of intensi- 
ty to concentration; attention would also be given to possible re- 
duction of the time spent on the preparation of samples. The 
method described in this report is applicable to gold on ion-ex- 
change resins provided that the uranium concentration is low. 
When the uranium content is high, a pressed-powder method 
should be used. 


2841 (PNL-SA—12490) Influence of individual reflec- 
tions on the precision of parameter estimates in least squares 
refinement. Prince, E.; Nicholson, W.L. (National Bureau of 
Standards, Washington, DC (USA). Center for Materials 
Science; Pacific Northwest Lab., Richland, WA (USA)). 
Aug 1984. Contract AC06-76RL01830. 27p. (CONF- 
8409165—1). NTIS, PC A03/MF AOl1; 1; GPO Dep. File 
Number DE85000830. 

From 13. congress of International Union of Crystallogra- 
phy; Hamburg, F.R. Germany (9 Sep 1984). 

A formula is derived for determining the effect of additional 
measurements on the precision of refined parameter estimates when 
a correct structure model has been established. This formula is used 
in an analysis of the multiple refinements based on the data from 
the Single Crystal Intensity Project of the International Union of 
Crystallography, and it is shown that the weighting scheme used in 
previous studies places a very heavy emphasis on a small number of 
weak reflections. It is also shown that, if integrated intensities or 
values of /F/? are used as the observations, weak reflections have 
little or no influence on the refinement. An approach to the proper 
utilization of weak reflections is suggested, and a procedure for im- 
proving the precision of parameter estimates when experimental 
times limited is proposed. 


2842 Isolation of mononitrated polycyclic aromatic hy- 


drocarbons in particulate matter by liquid chromatography 
and determination by gas chromatography with the thermal 
energy analyzer. Tomkins, B.A.; Brazell, R.S.; Roth, M.E.; 
Ostrum, V.H. (Oak Ridge National Lab., TN). Analytical 
Chemistry; 56: No. 4, 781-786(Apr 1984). Contract W-7405- 
ENG-26. 

Nitrated polycyclic aromatic hydrocarbons (NPAH), which 
are extracted ultrasonically from particulate matter, are fractionated 
conveniently with a semipreparative scale high-pressure liquid 
chromatographic system. The NPAH present in the enriched iso- 
late are determined by use of a gas chromatograph equipped with a 
thermal energy analyzer (TEA). Turnaround time is 8 h per 
sample. The HPLC separation permits selectivity for NPAH by ex- 
cluding other nitro compounds. The TEA exhibits a linear response 
over 3 or 4 orders of magnitude (detection limit is 0.3 ng of NPAH 
at S/N ~ 2) while discriminating against hundred-fold or greater 
excesses of nonnitrated species. Recoveries of individual NPAH 
vary significantly and depend upon the sample matrix, test com- 
pound, and spike concentration. 


2843 Determination of free acid by standard addition 
with potassium thiocyanate as complexant. Baumann, E.W.; 
Torrey, B.H. (Savannah River Lab., Aiken, SC). Analytical 
Chemistry; 56: No. 4, 682-685(Apr 1984). Contract AC09- 
76SRO00001. 

A method is described for determination of free acid in solu- 
tions containing the hydrolyzable ions Al(III), Cr(II}), Fe(IIn, 
Hg(il), Ni(i), Th(IV), and U(VI). Standard additions of acid are 
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made into a solution of 1 M KSCN containing about 0.001 M H*. 
The concentration of the sample is calculated either by solving 
three simultaneous Nernst equations, by the Gran plot procedure, 
or by means of a microprocessor pH meter. Molar concentrations 
of metal ion up to 2.5 times that of the acid can be tolerated. The 
relative standard deviation is +/- 2%. The method has been ap- 
plied to analysis of nuclear processing solutions that contain 
Pu(IID, in addition to the ions listed above. 


(Univ. of Wyoming, Laramie). Analytical Chemistry; 56: No. 
4, 819-821(Apr 1984). Contract AC02-80ER 10624. 

Recent research activity in the area of luminescence from 
compounds adsorbed on solid supports has centered around the de- 
velopment of room-temperature phosphorescence (RTP) as an ana- 
lytical technique. Much of this work is summarized in recent re- 
views. Filter paper has been the most widely used adsorbent for in- 
ducing RTP from aromatic molecules. In addition, considerable 
work has been reported on room-temperature fluorescence (RTF) 
analysis of organic compounds adsorbed on solid surfaces. Howev- 
er, there has been only one report of the combined use of solid- 
surface RTF and RTP for qualitative analysis. One limitation in the 
use of solid surface RTP and RTF for qualitative analysis arises 
from the fact that the spectra usually have broad bands. For this 
reason, the identification of individual compounds by examination 
of the luminescence spectra from a mixture can sometimes be diffi- 
cult. This is especially true for compounds whose spectra overlap 
extensively. In this study, the combined information of RTP excita- 
tion and emission and RTF emission spectra was used for qualita- 
tive analysis. Both zeroth and second derviative RTP and RTF 
spectrometry were used in the work. 


2845 Determination of sulfur as arsenic monosulfide ion 
by isotope dilution thermal ionization mass spectrometry. 
Paulsen, P.J.; Kelly, W.R. (National Bureau of Standards, 
Washington, DC). Analytical Chemistry; 56: No. 4, 708- 
713(Apr 1984). Contract "”AI22-82PC53 141. 

A new procedure has been developed for the determination 
of microgram quantities of sulfur in metals by isotope dilution ther- 
mal ionization mass spectrometry. Typically 1-g metal samples are 
spiked with **S-enriched spike and dissolved in a closed system to 
prevent loss of volatile S compounds using a mixture of HCl/ 
HNOs acids which oxidized all S to sulfate. The S is reduced to 
HS and the sulfide precipitated as As2S3. The As2Ss is dissolved in 
an ammoniacal As* solution to yield an As/S atom ratio of two. A 
small portion of this solution, equivalent to 1.5 yg of S, is placed 
on a Re-flat filament with silica gel and the **S/*S ratio is meas- 
ured at 950°C as the thermally produced As**S* and “As**S* 
molecular ions. The ionization efficiency is about 0.1% and the pre- 
cision of the **S/**S ratio measurement is about 0.1% (1s). This 
procedure has been applied to the determination of S in 11 Cu base 
and Fe base alloys ranging in S concentration from 2.8 +/- 0.2 to 
81 +/- 1 pg of S/g (ts, 95% confidence interval). The chemical 
blank is the major source of uncertainty at these levels. 


2846 Photoacoustic y of matrix-isolated po- 
lycyclic aromatic compounds. Howell, H.E.; Mamantov, G.; 
Wehry, E.L.; Shaw, R.W. (Univ. of Tenn Knoxville). 
Analytical Chemistry; 56: No. 4, 821-823(Apr 1984). Contract 
W-7405-ENG-26. 

Dye laser-excited photoacoustic spectra of quinoline and 2,6- 
dimethyl quinoline are measured. These spectra are the first report- 
ed photoacoustic spectra of polycyclic aromatic compounds 
(PACs) isolated in vapor-deposited, low-temperature matrices. 


source for resonance 


2847 Glow discharge atomization 
. Analytical Chemistry; 56: No. 


ionization mass 

4, 817-819(Apr 1984). 
The tunable dye laser is finding increasing application as a 

selective excitation and ionization source in atomic spectrometry. A 

tunable dye laser is coupled to the glow discharge atomization 

chamber to produce a sensitive, selective ionization source for reso- 

nance ionization mass spectrometry. 
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2648 Low 


ury, : 

National Lab., TN (USA)). Nuclear Instruments and 

Maleds i in Physics Research, Section B: Beam Interactions 

wih Materials and Atoms; 230: No. 1-3, 448-452(Mar 1984). 
(CONF-830780—). Contract W-7405-ENG-26. 

From International conference on atomic collisions in solids; 
Bad Iburg, F.R. Germany (18 Jul 1983). 

Low energy alkali ion scattering has been applied to study 
the interactions of oxygen and carbon with Mo(001). Qualitative in- 
terpretation of the K* energy distributions, obtained from a surface 
which contains about 0.7 monolayers of oxygen, indicates that the 
oxygen is located in the four-fold site of an unreconstructed sur- 
face. CO and C,H,, which also adsorb dissociatively, yield very 
similar ion energy distributions indicating that also for C and for 
mixed C and O sub-monolayers, the adatoms occupy four-fold sites. 
Comparison of the experimental K* energy distributions with those 
obtained by computer simulation further this conclu- 
sion. Analysis of the energy distributions and also of the depend- 
ence of Li* scattering upon polar incidence angle, yields a value of 
0.3 A for the height of the oxygen atoms. 


Absorption edge fine structure study with subunit 
cell spatial resolution using electron channeling. Taftoe, J. 
(Brookhaven National Lab., Upton, NY (USA). Div. of 
Metallurgy and Materials Science). Nuclear Instruments and 
Methods in Physics Research, Section B: Beam Interactions 
with Materials and Atoms; 230: No. 1-3, 733-736(Mar 1984). 
(CONF-830780—). Contract ACO02-76CH00016. 

From International conference on atomic collisions in solids; 
Bad Iburg, F.R. Germany (18 Jul —_, 

By combining the channeling and blocking effect in electron 
energy loss spectroscopy the absorption edge of an atom residing 
on a particular crystal site can be enhanced relative to the absorp- 
tion edge of an atom on another nonequivalent site. Using this ex- 
perimental arrangement it is shown that the near edge fine struc- 
tures of octahedral and tetrahedral Al* in sillimanite, AlSiOs, are 
different. This provides a technique for experimentally separating 
the empty states above the Fermi level for the same element on dis- 
similar lattice sites in the same crystal. 


2850 Extraction of trivalent lanthanides and actinides 
by a synergistic mixture of thenoyltrifluoroacetone and a 
linear polymer. Ensor, D.D.; Shah, A.H. (Tennessee Tech- 
nological Univ., Cookeville). Solvent Extraction and Ion Ex- 
change; 2: No. 4-5, 591-605(1984). Contract AS05- 
7T9ER 10489; W-7405-ENG-26. 

Mixtures of a linear polyether, K-5, and thenoyltrifluoroace- 
tone, HTTA, have been shown to exhibit synergistic character in 
the extraction of trivalent lanthanides and actinides. The effect of 
the addition of K-5 to the organic phase on the extractions of 
Ce(iIl), Eu), Tm(I), Am(II), Cm(IIl), Bk(III), and Cf(III) by 
HTTA in chloroform from 0.5M NaNOs at 25°C has been meas- 
ured. These results indicate the extraction is enhanced by the for- 
mation of an adduct containing one metal molecule, 3 TTA mole- 
cules, and one K-5 molecule in the organic phase. The organic 
phase stability constants for the formation of these synergistic spe- 
cies have been calculated for all the metals studied. The magnitude 
of these organic phase stability constants for K-5 are similar to 
other common neutral donors. The order of stability does not 
follow the normal trend based on charge-to-radius ratio, but fol- 
lows a pattern based on size, with Am(III) being the most stable. 


2851 Determination of basic nitrogen compounds in 
coal-derived products by microbore 

with Fourier transform infrared spectrometric detection. 
Amateis, P.G.; Taylor, L.T. (Virginia Polytechnic Inst. and 
State Univ., Blacksbur, g). Analytical Chemistry; 56: No. 6, 
966-971(1984). Contact FG22-81PC40799. 

High-performance liquid chromatography coupled with Fou- 
rier transform infrared spectrometry was employed for the analysis 
of basic nitrogen compounds such as anilines, pyridines, and quino- 
lines. A microbore amino (NH2) bonded phase column and a 70:30 
CDCls:CCL + 0.02% triethylamine mobile phase were used to 
achieve a separation of model compounds with detection afforded 
by flow-cell FTIR. The resulting IR spectra of such compounds 


ERA-10/2/ 404 


were studied as were resolution and column overloading consider- 
ations with microbore columns. An identical chromatographic 
system was applied to the analysis of highly polar coal-derived 
products. In addition to some of the nitrogen compounds expected, 
such as tetrahydroquinoline and quinoline, carbonyl species includ- 
ing y-butyrolactone were found to be present. 20 references, 1 
table, 8 figures. 


Total solid-surface room-temperature luminescence 

for analysis of mixtures. Senthilnathan, V.P.; Hurtubise, R.J. 

niv. of Wyoming, Laramie). Analytical Chemistry; 56: No. 
6, 913-918(1984). Contract AC02-80ER 10624. 

Nitrogen heterocycles and one polycyclic aromatic hydro- 
carbon were combined to form various binary and ternary mixtures 
of the compounds. The components were determined at the nano- 
gram level by a combination of room-temperature fluorescence 
with selective excitation and emission. With fluorescence and phos- 
phorescence calibration curves, it was possible to determine all 
components in a given mixture without isolation of the components. 
For the mixtures investigated, the smallest amount of material that 
could be determined accurately was about 2.5 ng. 14 references, 5 
tables, 2 figures. 


Potentiometric microdetermination of ammonium 
or of some nitroheterocycles. Selig, W. (Lawrence Liver- 
more National Lab., CA). Mikrochimica Acta; 2: 251- 
260(1981). Contract W-7405-ENG-48. 

Work is in progress at the Labortory on the detonation ca- 
lorimetry of ammonium salts of nitroheterocyclic compounds pos- 
sessing 2 to 4 heterocyclic nitrogen atoms and some of their mix- 
tures with ammonium nitrate. The compounds were available for 
assay in milligram amounts only so that a micromethod was neces- 
sary. Two titrants, 0.01 N silver nitrate and 0.01 N cetylpyridinium 
chloride (CPC), were found suitable for the assay of all the com- 
pounds which are nitro derivatives of tetrazole, triazole, imidazole, 
and pyrazole. 


2854 (DRIC-T—6636) Application of the glassy carbon 
electrode to the determination of mercury in river water by 
means of differential-pulse anodic stripping voltammetry 
(@PASV). Kritsotakis, K.; Laskowski, N.; Tobschall, HJ. 
Translated from International Journal of Environmental Ana- 
lytical pes 6: 203-216(1979). 16p. NTIS (US Sales 
Only), PC 02/MF AOl. File Number DE84901856. 
DESA901856 

The glassy carbon electrode was used for the determination 
of mercury in both synthetic solutions and river water by the strip- 
ping voltammetry method. A supporting electrolyte having the 
composition 0.1M KSCN, 0.025n HCl and 20 ng/ml Cu™ was 
found very satisfactory for the determination. The optimum pH 
value for the determination was found to be 2.8 and the optimum 
electrolysing voltage -1.0 volt. It is possible to detect down to 1.5 
ppB Hg in natural water samples by this method. 


2855 Sulfided Co-Mo/y-AkO; catalyst: evidence of 
structural changes during hydrodesulfurization of dibenzothi- 
phene. Broderick, D.H.; Schuit, G.C.A.; Gates, B.C. (Univ 
of Delware, Newark). Journal of Catalysis; 54: 94-97(1978). 
The catalysts most often used for hydrodesulfurization 
(HDS) of petroleum fractions are derived from oxides of Co and 
Mo supported on y-AleOs, and their surfaces are sulfided prior to 
operation. The hydrodesulfurization kinetics data reported here 
were measured to characterize the catalyst operating at about 100 
atm and 300°C; the reactant stream contained dibenzothiophene 
(DBT) and hydrogen dissolved in n-hexadecane carrier oil. The re- 
sults provide an indication of structural variations in the Co-Mo/y- 
Al,Os catalyst brought about by changes in the reaction environ- 
ment. 
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'ER ALSO TO CITATION(S) 4002001862, 2890, 2892, 2895, 2898, 2914, 
S46 4133 


(AD-A—143779/7) Extensions of electron stimu- 

ee Investigation of gas adsorp- 

a _— (110) surface. 

summary report 1 "1983-30 June 1984, Gomer, 

R. (Chicago Univ., IL (USA). James Franck Inst.). 30 Jun 
1984. 6p. NTIS, PC A02/MF AO1. 

Work carried out consisted of determining energy thresholds 
for neutral CO, CO(+), and O(+) from chemisorbed CO on 
W(110) in electron stimulated desorption. Adsorption of CO and of 
oxygen on 1-4 Cu layers, adsorbed on a W(110) crystal were stud- 
ied by thermal desorption and photoelectron spectroscopy. It has 
been shown that the W substrate influences adsorption behavior for 
several Cu layers. There are chemical shifts in both CO and Cu in- 
dicating an electron drain away from both to the underlying W. 
For oxygen the sticking coefficient is increased relative to bulk Cu 
when 1 or 2 Cu layers are adsorbed on W, but then decreases rap- 
idly. 


(DOE/ER/13154—T1) Experimental and theoreti- 
oni study of condensation in multicomponent vapors. Quarter- 
ly report No. 1 for 15 February-14 May 1984. Wile Wilemski, G.; 
Frish, M.B. (Physical Sciences, Inc., Andover, MA (USA)). 
Jul 1984. Contract AC02-84ER13154. 25p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE’ 5000857. 

This report covers work performed during the first quarter 
of a multi-year program to study condensation in multi-component 
vapors. Design of the supersonic flow/laser light scattering experi- 
ment is discussed. Calculations of nucleation onset conditions were 
performed for the water-methanol and water-ethanol systems using 
our new revised classical theory of binary nucleation. The calcula- 
tions agree well with experimental diffusion cloud chamber results 
and differ significantly from standard classical theory results at high 
water concentrations. 


2858 (iS-M—516) Hydrodesulfurization by reduced mo- 
lybdenum sulfides: activity and selectivity of Chevrel phase 
catalysts. McCarty, K.F.; Schrader, G.L. (Iowa State Univ. 
< Science and Technology, Ames (USA). Dept. of Chemi- 
cal Engineering). 1984. Contract W-7405-ENG-82. 10p. 

(CONF-841121—9). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002613. 

From AIChE annual meeting; San Francisco, CA, USA (25 
Nov 1984). 

Much of current research on hydrodesulfurization catalysis 
has been performed using catalysts which are prepared starting 
with Mo*® oxides supported on y-alumina. These Mot oxide oxides 
become reduced and sulfided under catalytic reaction conditions. 
Despite extensive research efforts, the catalytic role of the various 
molybdenum species is still unclear. This document reports results 
for a new group of reduced, ternary, molybdenum sulfide catalysts, 
referred to as Chevrel phases. The solid state chemistry of these 
catalysts may be carefully controlled to permit explicit relationships 
with catalytic activity to be established. 


2659 (Juel—1916) PRIAMUS. A computer code for the 
determination of thermophysical properties of gas mixtures of 
On, Nz, CO, CO2, He, H2O, He and CH,. Finken, R.; Moor- 
mann, R. (Kernforschungsanlag e Juelich G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer oo sg Sicherheitsforschung). May 
1984. 66p. (In German). NTIS (US Sales Only), PC A04/ 
MF AOl1. File Number DE85750468. 

A description of the physical basis, the structure and the ap- 
plication of the computer code PRIAMUS (Properties of gas mix- 
tures) is given. This code calculates the thermophysical properties 
(density, heat capacity, enthalpy, entropy, velocity of sound, viscos- 
ity, heat conductivity, diffusion coefficients, Prandtl- and Schmidt- 
number) of gas mixtures containing O2, Nz, CO, CO:, He, HzO, He 
and CH,. In the first stage of development described in this report 
the code makes use of the concepts of the “ideal gas” and of the 
“dilute gas”. A Redlich-Kwong correction for real gas behaviour is 
selectable. Heeding to some restrictions, PRIAMUS is usable in the 
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temperature regime of 273< =T< =3000 K and in a pressure range 
of p <= 10 MPa (100 bar). 


2860 (LBL—18289) Studies of the kinetics and mecha- 
nisms of ammonia synthesis and hydrodesulfurization Pop 
satel child acute ooliiien Gallenh A.J.; Asscher, M.; 
Somorjai, G.A. (Lawrence Berkeley Lab., CA (USA)). Jul 
1984. Contract AC03-76SF00098. 14p. (CONF- -840805—24). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85001650. 

From 188. meeting of the American Chemical Society; 
Philadelphia, PA, USA (26 Aug 1984). 

We have studied the ammonia synthesis reaction over Fe 
and Re single crystal surfaces and the hydrodesulfurization of thio- 
phene over the Mo(100) single crystal surface. The studies have 
been performed using uhv surface science tools with the capability 
of exposing the surfaces to high-pressure, high-temperature reaction 
conditions. The ammonia synthesis reaction was shown to be ex- 
tremely sensitive to surface structure on both Fe and Re, favoring 
surfaces with a rough or open topography. The HDS reaction on 
the Mo(100) surface has been shown to be similar to that on MoS, 
and appears to proceed via a reaction path that does not produce a 
strong Mo-S bond as an intermediate species. 


2861 (MPQ—83) Laser parameter for the IR laser iso- 
tope separation. Fuss, W. (Max-Planck-Institut fuer Quanten- 
optik, Garching yp Bot oa F.R.)). Feb 1984. 15p. (In 
). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE84752235. 

If all photons should be absorbed even if a rare isotope is 
irradiated, very long path lengths are needed. They can be realized 
the easier, the larger the ratio of laser energy to divergence and 
pulse length. So far in particular the role of the divergence has 
been ignored. 


2862 Monte Carlo Fourier path integral methods in 
chemical dynamics. Doll, J.D. (University of California, Los 
Alamos National Laboratory, Chemistry Division, Los 
Alamos, New Mexico 87545). Journal of t Chemical Physics; 
81: No. 8, 3536-3541(15 Oct 1984). 

Monte Carlo Fourier path integral methods are discussed, 
both with respect to their use for equilibrium statistical mechanics 
and to their use in chemical dynamics. It is argued that such tech- 
niques offer a practical, direct route to complex temperature densi- 
ty matrix elements necessary to implement recent quantum reactive 
flux formalisms. Applications to a one-dimensional test problem (the 
Eckart barrier) are discussed. A simple (classical) approximation 
scheme involving a temperature-dependent effective potential is 
also considered. 

Surface spectroscopic study of CO-MO/ALO; 
catalysts using ESCA’ ISS, XRD, and Raman spectroscopy. I. 
Makovsky, L.E.; Stencel, J.M.; Brown, F.R.; Tischer, R. E.; 
Pollack, S.S. (Pittsburgh Ener; Technology Center, PA). 
Journal of Catalysis; 89: No. 2, 334-347(Oct 1984). 

Laser Raman spectroscopy, X-ray photoelectron spectrosco- 
py, low-energy ion-scattering spectroscopy, and X-ray diffraction 
have been used to characterize a series of Co-Mo/Al,Os catalysts 
containing 15 wt% MoOs and 0 to 8 wt% CoO in their oxide, re- 
duced, and sulfided forms. These data show that the catalyst sur- 
face contains CoMoO, and irreducible Co* ions of tetrahedral 
symmetry when the CoO concentration is 0 to 6%. With 7 to 8% 
CoO, additional surface species includes Co3O, crystallites on the 
y-AkOs surface. Formation of CosO, coincides with an increased 
Mo reducibility and a decreased BET surface area. These results 
are compared to previously published data on Co-Mo/AlhOs and 
suggest that the state of dehydration-dehydroxylation of the AleOs 
surface before impregnation of Co and Mo affects their subsequent 
speciation. Autoclave studies investigating the hydrodesulfurization 
(HDS) and hydroconversion of coal using these catalysts are also 
reported. Significance of the surface speciation with respect to 
these activity studies is discussed. 36 references, 12 figures, 5 tables. 
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2864 CO methanation on low-weight loading Ni/ALOs: 
multiple reaction sites. Kester, K.B.; Falconer, J.L. (Univ. of 
Colorado, Boulder). Journal of Catalysis; 89: No. 2, 380- 
391(Oct 1984). 

Temperature-programmed reaction (TPR) with mass spec- 
trometric detection was used to study the hydrogenation of ad- 
sorbed carbon monoxide on low-weight loading Ni/AlOs catalysts. 
These catalysts differ from high-weight loading nickel/alumina 
catalysts and two distinct pathways for carbon monoxide methana- 
tion were demonstrated. These pathways are attributed to two 
forms of adsorbed CO. The CO site which reacts at low tempera- 
ture (446 K) may be attributed to carbon monoxide adsorbed on 
nickel atoms that are bonded to other nickel atoms. Activation 
energy for methanation is 51 kJ/mol. The CO site that reacts at 
high temperature (546 K) pretreatment temperature, results from 
CO adsorbed on nickel atoms that are interacting strongly with an 
oxide phase of the catalyst. Interconversion of CO between the two 
sites occurs and is influenced by hydrogen. Neither of the pathways 
appears limited by direct hydrogenation of surface carbon; this step 
is shown to be slightly faster under TPR conditions. The ability of 
TPR to measure specific reaction rates and to separate reaction 
pathways that might be obscured in steady-state kinetic measure- 
ments is demonstrated. 30 references, 3 figures, 8 tables. 


Characterization of the preparation of Pd/SiO. 
 § Pd/La2O; by laser Raman spectroscopy. Chan, S.S.; 
Bell, A.T. (Exxon Research and Engineering Co., Annan- 
dale, NJ). Journal of Catalysis; 89: No. 2, 433-441(Oct 1984). 
Multichannel laser Raman spectroscopy has been used to 
characterize the chemistry occurring during the preparation of 
silica and lanthanum oxide supported palladium catalysts from 
PdCl. The results show that the structure of lanthanum oxide is a 
strong function of its state of hydration and evidence is reported 
for structures bridging the extremes of La(OH)s and La2Os. PdCle, 
used as the source of Pd, undergoes a change in crystal structure 
and then conversion to PdO when heated in air up to 773 K. Silica 
supported PdCl. undergoes a similar set of transformations. The 
spectrum of the lanthanum oxide-supported PdCl: is quite different 
from that supported on silica, but the exact structure of the sup- 
ported species cannot be determined. Calcination produces a new 
species which is believed to be a mixed metal oxide of La and Pd. 
36 references, 7 figures, 1 table. 


Synthesis, x-ray, and low-temperature neutron dif- 
study f rhodium (V) complex: 


Fernandez, M.J.; 
Bailey, P.M.; Bentz, P.O.; Ricci, J.S.; Koetzle, T.F.; Maitlis, 
P.M. (The Univ., Sheffield, England). Journal of the Ameri- 
can Chemical Society; 106: No. 19, 5458-5463(19 Sep 1984). 
Reaction of [Cs qentamethyl Rh)2,Ch] (1) with triethylsilane 
leads to the novel rhodium(V) complex [eta5-C;MesRh(H)2(SiE-tri- 
ethyls)2] (2) characterized by NMR spectra (1H, “°C, ?°Si, and 
108Rh), X-ray diffraction, and neutron diffraction at 20 K. The 
complex shows a four-legged piano stool geometry with the penta- 
methylcyclopentadienyl etas-bonded to the rhodium [average Rh-C, 
2.283 (9) A] on top and the two triethylsilyl ligands trans in the 
basal plane [Rh-Si, 2.379 (2) A]. The neutron diffraction analysis lo- 
cated the two hydrides, which are trans to each other and cis to 
the triethylsilyls in the basal plane. The mean Rh-H distance is 
1.581 (3) A, and the H-Rh-H angle is 94.8 (2)° Complex 2 is rather 
stable, but it reacts under forcing conditions with neutral ligands 
(triphenylphosphine, CO, or maleic anhydride) to give 
[CsMesRh(PPhs)H(SiEts)], [CsMesRh(CO)2], or [CsM3/SRh(maleic 
anhydride)?]. It reacts more easily with electrophiles such as HBF, 
to give [CsMesRh),H,]*, with HCl to give 1, with AgBF, in 
MeCN to give [CsMesRh(MeCN)s]*, and with k to give 
[(CsMesRh)2L,]. The predominant mode of reaction involves reduc- 
tive elimination of EtsSi-H, which can be strongly promoted by an 
electrophile. 43 references, 3 figures, 3 tables. 


Electron-gas plus damped-dispersion model for in- 
cunetenine forces: the rare-gas and H2-He, H2-Ne, and H2- 
Ar potentials. LeSar, R. (Los Alamos National Lab., 
oe) of Physical Chemistry; 88: No. 19, 4272-4278(13 Sep 
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The modified Gordon-Kim (MGK) electron-gas model for 
the calculation of the short-range repulsive interactions between 
closed-shell atoms and molecules is used with a damped-dispersion 
term of a form suggested by Hepburn et al. to calculate the inter- 
molecular potentials between the rare-gas atoms and H2-He, He-Ne, 
and He-Ar. The damping function for the dispersion energies is 
found by comparison with the experimental Ar-Ar potential and is 
then used without change for all other interactions. Except for 
interactions involving Ne atoms, the results for the atom-atom 
interactions are uniformly quite good, with an average deviation 
from experiment in the position of the minimum (neglecting those 
involving Ne atoms) of only 0.7%. Both the radical Vo(r) and an- 
isotropic V2(r) terms of the atom-molecule results are compared 
with experiment. The calculated Vo(r) potentials for He-H2 and Ar- 
Hz show close agreement with experiment, though the V2 terms are 
less well determined. All interactions involving Ne atoms are too 
repulsive. The errors in the potentials involving Ne atoms are at- 
tributed to errors in the treatment of the exchange energy in the 
MGK model. 29 references, 11 figures, 5 tables. 


2868 pH of steam. Klots, C.E. (Oak Ridge National 
Lab., TN). yr of Physical Chemistry; 88: No. 19, 4407- 
4410(13 Sep 1984). Contract W-7405-ENG-26. 

Calculations of the pH of steam along its coexistence curve 
with the liquid phase are described. Used was the liquid-drop 
model, which is rederived and discussed. It will be seen to consti- 
tute essentially a significant-structure model of the gas phase. The 
results blend, at low temperatures, with what one obtains from 
ionic clustering data and, at temperatures near the critical point, 
with extrapolations from the liquid phase. 21 references, 3 figures. 


2869 Unimolecular and bimolecular homolytic reactions 
of organochromium and organocobalt complexes. Kinetics and 
equilibria. Bakac, A.; Espenson, J.H. (Iowa State Univ., 
Ames). Journal of the American Chemical Society; 106: No. 
18, 5197-5202(5 Sep 1984). Contract W-7405-ENG-82. 

The rates of the reversible alkyl group transfer between Cr7* 
and Co/sup II/(dmgBF2)2(H2O)/sub n/ H2O, pH 1-3, show a 
strong dependence on steric effects of the alkyl group, consistent 
with an S/sub H/2 mechanism. The equilibrium constants for the 
alkylchromium formation [Cr** + RCo(dmgBF2),OH2 = RCr™ + 
Co(dmgBF2):] are 6.43 x 10-2, 3.70 x 1078, 2.80 x 10-3, and ~ < 
10-5 for R = CHs, C*Hs, CsHsCHe, and CH2OCHs, respectively. 
The latter reaction yields the previously unknown 
CHsO0CH2Co(dmgBF2)2. The benzyl complex undergoes unimole- 
cular homolysis (k = 7.6 x 10~®s~! at 25°C); the bond dissociation 
enthalpy of its Co-C bond is 24 +/- 3 kcal/mol. The rate constant 
for the reverse reaction is 8.8 x 107 M~' s~*. 51 references, 4 fig- 
ures, 5 tables. 


2870 Precise structural characterizations of the 
hexaaquovanadium(III) and diaquohydrogen ions. X-ray and 
neutron diffraction studies of [V(H2O)sI[HsO2)(CF3;SOs3),. 
Cotton, F.A.; Fair, C.K.; Lewis, G.E.; Mott, G.N.; Ross, 
F.K.; Schultz, AJ.; Williams, J.M. (Texas A and M Univ., 
College Station). Journal of the American Chemical Society; 
106: No. 18, 5319-5323(5 Sep 1984). Contract W-31-109- 
ENG-38. 

The title compound, a new one, the preparation of which is 
described, has been investigated structurally by both X-ray diffrac- 
tion at ca. 295 K and neutron diffraction at ca. 20 K. The space 
group is P1 and the unit cell has the following dimensions, where 
in each case the X-ray value is given first followed by the neutron 
value: a = 8.950 (1) A, 8.942 (8) A; b = 9.112 (1) A, 8.902 (8) A; c 
= 8.928 (2) A, 8.774 (8) A; a = 103.38 (1)°, 103.4 (2)% B = 93.75 
(2), 95.2 (1)% y = 70.19 (1), 69.9 (2)% V = 666.4 (3) A’, 638 (2) 
A®*. The structure was first solved and refined (211 variables) by 
using 2605 independent X-ray reflections with F? > 3o(F?) to R 
= 0.046. Neutron data, 2137 reflections with F? > 2o(F?), were 
then used to refine 261 variables including all hydrogen atoms ani- 
sotropically to R = 0.067. The structure consists of centrosymme- 
tric [V(H2O)*]** and HsO.* cations and CF3;SOs3~ anions. All hy- 
drogen atoms participate in hydrogen bonds. The HsO2* ion ap- 

to be truly centrosymmetric with an O...0 distance of 2.430 
(3) A at 20 K; the configuration at each oxygen atom is highly py- 
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ramidal. The [V(H2O).]** cation has nearly flat water molecules 
(i.e., sums of bond angles about oxygen atoms are 357.7-359.7°), 
and these are arranged to give the hexaaquo ion essentially D/sub 
3d/ symmetry of the sort in which the six hydrogen atoms of three 
mutually cis water molecules are essentially coplanar. Possible rea- 
sons for the adoption of this particular highly symmetric arrange- 
ment are discussed. 16 references, 4 figures, 6 tables. 


2871 Heteronuclear triatomic transition-metal cluster 
ions in the gas phase. Activation of C-H bonds in alkanes by 
FeCozi. Jacobson, D.B.; Freiser, B.S. (Purdue Univ., West 
Lafayette, IN). Journal of the American Chemical Society; 
106: No. 18, 5351-5352(5 Sep 1984). Contract AC02- 
80ER 10689. 

FeCo,* is more reactive than dimer ions, FeCo* and Co2*, 
with propane, butane, 2-methlybutane, pentane, 2-methylpropane, 
hexane. The reactions occur by collision induced dissociation. The 
triatomic cation inserts across a C-H bond resulting in the elimina- 
tion of hydrogen. Further dehydrogenation, rearrangements, or 
cleavage of the framework may occur. As an example, FeCo2C,He* 
formed from butane generates FeCo.C,H,*, FeCo2C,H2* and 
FeCo2zC2H2* upon collisional activation in low efficiency with 
FeCo2* observed at high kinetic energy. These studies were moni- 
tored by a prototype Nicolet FTMS-1000 Fourier transform mass 
spectrometer equipped with laser for ionization purposes. 22 refer- 
ences, | table. 


2872 Structural characterization of a hexameric colbalt- 
carbonyl-sulfur complex [Cos(COWC Ke SCSICas(COWS], 
consisting of two tricobalt carbonyi cl ically 
linked by a bridging SCS group. Wei, C. "CH (Oak Ridge Na. 
tional Lab., TN). Inorganic Chemistry; 23: No. 19, 2973- 
2977(Sep 1984). Contract W-7405-ENG-26. 

The reaction of Co2(CO)s with CS: at room temperature has 
resulted in the formation of the new hexameric cobalt-carbonyl- 
sulfur complex [Cos(CO)sC](jus-SCS)[Cos(CO),S] containing a four- 
electron-donor SCS ligand dissymmetrically linked to two tricobalt 
clusters, as opposed to the structural isomer [Co(CO)sC](js- 
CS2)[Cos(CO),S], in which the linkage of the CS: group to the 
identical two tricobalt clusters is symmetric. The structure has been 
unambiguously characterized by X-ray analysis. The crystals con- 
tain four formula species in an orthorhombic cell of symmetry 
Pnma and of dimensions a = 17.067 (5) A, b = 13.074 (5) A, and c 
= 13.493 (5) A. Full-matrix least-squares refinement of 32 inde- 
pendent atoms has yielded discrepancy indexes R(F) = 0.056 and 
R(F?) = 0.049 based on 777 reflections with Fo? = o(Fo?). The 
disordered-crystal model successfully utilized in the refinement as- 
sumes a random distribution of each molecule in one of two orien- 
tations related to each other by a crystallographic mirror plane. In 
the Cos(CO)sC fragment, which is related to itself by the mirror 
plane, the CosC unit forms a tetrahedron with an idealized C/sub 
3v/-3m symmetry with its apical carbon being utilized to form a o 
bond with one ligand sulfur atom, while in the Cos(CO)S fragment 
the triangle of basal cobalt atoms takes up an isosceles array due to 
distortion caused by the formation of cobalt-carbon and cobalt- 
sulfur bondings. As in other cases of statistically disordered struc- 
tures, the resulting molecular configuration precludes the accurate 
determination of molecular parameters, thereby resulting in some 
anomalous geometries in the molecule. 35 references, 1 figures, 3 
tables. 


2873 Studies of the stability of negatively charged water 
clusters. Kestner, N.R.; Jortner, J. (Louisiana State Univ., 
Baton Rouge). Journal of Physical Chemistry; 88: No. 17, 
3818-3820(16 Aug 1984). Contract AS05-77ER05399. 

The polarization model of water interactions developed by 
Stillinger and co-workers has been used for calculations on various 
types of small water clusters which have been proposed for both 
the neutral (H2O)/sub m/ species and for the (H2O)/sub n/~ (n = 
4-8) negative ions. These results are combined with the recent 
quantum mechanical results of Rao and Kestener to estimate the en- 
ergetics of small negative clusters. The formation of a (H2O)/sub 
m/~ cluster by electron attachment to an equilibrium cluster is ac- 
companied by large configurational changes, resulting in consider- 
able cluster reorganization energies. The electron affinities of equi- 
librium (H2O)/sub m/ clusters are negative, while electron attach- 
ment can occur to metastable neutral clusters with n = 6. 


Meyer, G.; Anderegg, J.W. (Iowa State Univ., Ames). Jnor- 
ganic Chemistry; 23: No. 17, 2625-2632(15 Aug 1984). Con- 
tract W-7405-ENG-82. 

Binding energies for indium d and chlorine p core and va- 
lence levels for InCk (n = 1, 1.5, 1.8, 2, 3), CssIneCl, PCLInCh, 
Rb2LilnCls, Cs,InInCle, and InYCl; are reported in tabular form 
where they are separated according to whether the standard was 
the backing cellophane tape or the admixed graphite. The data are 
consistent for the reduced phases but show variations of 1.5eV in 
In 3d binding energies for InCls and a 1.1-eV range among the 
In(III) compounds mounted on tape. 


Thionitrosyl and bridging sulfide complexes of 
dicarbonyI(hydridotris@,5-dimethy )borato jmetal 
(metal = molybdenum and tungsten). Lichtenberger, D.L.; 
Hubbard, J.L. (Univ. of Arizona, Tucson). Inorganic Chem- 
— Sod a 17, 2718-2720(15 Aug 1984). Contract AC02- 

The hydriotris(pyrazolyl)borate, HB(Me2PZ)s~, has been in- 
vestigated as an alternative to the cyclopentadienyl system with the 
idea that the HB(Me2PZ)s~ ligand might help to inhibit the appar- 
ent oxidizing power of Ns3SsCls and therefore allow the preparation 
of complexes of the type CpM(CO)sNS where Cp = eta®-CsH;~ 


and M = Mo or W. Detailed preparation schemes and character- 
ization procedures are described for compounds of this type. Both 
product yields and spectroscopic data for the products are includ- 
ed. 


yttri yttri jum tetrahydride 
complexes, (((CsHs):YHbH)Li(THF),) and ({CCHsC;H,) 
2YHb[(CHsC;H,):ZrHJH)’. Evans, W.J.; Meadows, J.H.; 
Hanusa, T.P. (Univ. of California, Irvine). Journal of the 
wn Chemical Society; 106: No. 16, 4454-4460(8 Aug 
1984). 

Improved syntheses of several trimetallic tetrahydride com- 
plexes [tri(diphenyl lanthanon hydride)-lithium tetrahydrofuran] 
were studied using lithium hydride, methyl hydride, and tetra-butyl 
lithium reacted with diphenyl yttrium hydride tetrahydrofuran 
dimer. The reaction with tetra-butyl lithium yields the trimer as 
above while the reaction with diphenyl yttrium deuteride tetrahy- 
drofuran with tert-butyl lithium forms a perdeuterio trimer indicat- 
ing that the tert-butyl group does not provide a negative hydrogen 
ion for the trimer. Proton NMR spectra of some of the compounds 
are presented with H-H, Y-H, and Y-Y coupling constants derived 
from computer simulation of the spectra. 


2877 Heteronuclear diatomic transition-metal cluster 
ions in the gas phase: the bond energy of FeCo*. Jacobson, 
D.B.; Freiser, B.S. (Purdue Univ., West Lafayette, IN). 
Journal of the American Chemical Society; 106: No. 16, 4623- 
4624(8 Aug 1984). Contract AC02-80ER 10689. 

A method is reported for the in situ synthesis and subsequent 
study of metal cluster ions using Fourier transform mass spectrome- 
try-collision induced dissociation (FTMS-CID). The method, which 
promises to greatly extend the variety and size of metal clusters 
now accessible by electron impact and multiphoton ionization, was 
described for FeCo* with use of a prototype Nicolet FTMS-1000 
Fourier transform mass spectrometer equipped with laser ioniza- 
tion. The method appears to be general with NiFe*, CuFe*, VFe*, 
and RhFe* obtained from reactions of Ni*, Cu*, V*, and Rh* with 
Fe(CO)s. 


2878 Reactions of chlorine with liquid metals. 1. Indium. 
Balooch, M.; Siekhaus, W.J.; Olander, D.R. (Lawrence 
Berkeley Lab., CA). Journal of Physical Chemistry; 88: No. 
16, 3521-3528(2 Aug 1984). Contract AC03-76SF00098. 

The reactions of molecular chlorine with liquid and solid 
indium surfaces were studied by modulated molecular beam-mass- 
spectrometric methods in the temperature range 300-650 K and 
equivalent chlorine pressures of 4 x 10~* to 4 x 10~ torr. In a sepa- 
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rate chamber, the surface was monitored by AES as a function of 
temperature at an effective pressure of chlorine of 5 x 10~‘ torr. At 
high temperatures InCl was the only reaction product, while at low 
temperatures some InCl. was observed. Near the melting point the 
behavior of the scattered Cl. signal suggested a drastic change in 
sticking probability from that on a bare indium surface to one char- 
acterizing a chloride-covered surface. The reaction probability and 
phase lag of the InCl product also showed rapid variations in a 
temperature range approximately 30°C on either side of the melting 
point of the metal. A reaction model based on dissociative adsorp- 
tion of chlorine was developed from the molecular beam and AES 
data. The model applies to both solid and liquid indium substrates 
and, in accord with the data, contains no discontinuity at the melt- 
ing point. 


2879 Reactions of chlorine with liquid metals. 2. Lead. 
Balooch, M.; Siekhaus, W.J.; Olander, D.R. (Lawrence 
Berkeley Lab., CA). Journal of Physical Chemistry; 88: No. 
16, 3529-3531 Aug 1984). Contract AC03-76SF00098. 

The reaction of molecular chlorine with solid and liquid lead 
surfaces was studied by modulated molecular beam-mass-spectro- 
metric methods in the temperature range 300-900 K and at equiva- 
lent chlorine pressures between 5 x 10~® and 5 x 10~‘ torr. The only 
detectable volatile reaction product was PbCle. Up to the melting 
point of lead (601 K) the apparent reaction probability did not 
exceed 10~*. For the liquid phase, production of PbCle increased 
rapidly with increasing surface temperature and the reaction was 
nonlinear with respect to chlorine equivalent pressure. A reaction 
model was developed which takes into account solution-diffusion of 
chlorine from the surface into the liquid and production of PbCl 
by parallel Eley-Rideal and Langmuir-Hinshelwood mechanisms. 


Hydration of the chloride ion in neodymium chlo- 
aa solutions determined by neutron diffraction. Bi; » S. 
Enderby, J.E.; Hahn, R.L.; Narten, A.H. (Univ. o Bristol, 
England). Journal of Physical Chemistry; 88: No. 16, 3634- 
3638(2 Aug 1984). Contract W-7405-ENG-26. 

The coordination by water (hydration) of the Cl” ion in a 
2.85 m NdCls in D2O solution has been determined by neutron dif- 
fraction. The information was obtained by using samples that were 
identical except for the isotopic species of the Cl~ ions. The experi- 
ment yields the distribution of the deuterium and oxygen atoms in 
the first hydration shell. Each Cl~ ion is surrounded by 3.9 water 
molecules, the chlorine-deuterium separation being 2.29 A. This hy- 
dration number is low compared with those of other chloride solu- 
tions, in which the value is close to 6. This is the first time that the 
hydration of Cl~ ions in the presence of trivalent cations has been 
investigated by the isotope method. 


2881 Kinetics and mechanism of the oxidation of 
Europium() ions and of the reduction of Europium(III) ions 
by 2-hydroxy-2-propyl radicals. Muralidharan, S.; Espenson, 
J.H. Inorganic Chemistry; 23: No. 6, 636-639(14 "Mar 1984). 

The kinetics of the reactions of Eu/sup 3+/ and Eu/sup 
2+/ with 2-hydroxy-2-propyl radicals in HeO and D.O have been 
studied by competiton methods based on homolysis of (2-hydroxy- 
2-propyl) pentaaquochromium(III) ions. The radicals react with 
Eu/sup 3+/ to form Eu/sup 2+/ and acetone with rate constants 
(+/- 15%) of 3.7 X 10‘ M/sup -1/s/sup -1/ in H2O and 8.8 X 10° 
M/sup -1/ S/sup -1/ in D2O and with Eu/sup 2+/ to form Eu/sup 
3+/ and 2-propanol with rate constants of 1.5 X 105 M/sup -1/ s/ 
sup -1/ in HzO and 3.1 X 10* M/sup -1/ s/sup -1/ in D2O at 25°C. 
The reduction of Cr/sup 3+/ by .C(CHs)2OH is characterized by 
the rate constant (5.6 +/- 1.4) X 10? M/sup -1/ s/sup -1/. Mecha- 
nisms consistent with the kinetic data have been formulated. 


Chemistry of ascorbic acid radicals. Bielski, B.H.J. 
oe National Lab., Upton, NY). Advances in Chem- 
istry Series; No. 200, 81- -100(1982). 

The chemistry of ascorbic acid free radicals is reviewed. 
Particular emphasis is placed on identification and characterization 
of ascorbate radicals by spectrophotometric and electron paramag- 
netic resonance techniques, the kinetics of formation and disappear- 
ance of ascorbate free radicals in enzymatic and nonenzymatic reac- 
tions, the effect of pH upon the spectral and kinetic properties of 
ascorbate anion radical, and chemical reactivity of ascorbate free 
radicals. 
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2883 (UCRL—91636) Acetaldehyde oxidation in bw 
negative temperature coefficient regime: experimental and 
modeling results. Kaiser, E.W.; Westbrook, C.K.; Pitz, W.J. 

(Lawrence Livermore National Lab., CA (USA)). 9 Oct 
1984. Contract W-7405-ENG-48. 46p. (CONF-8410156—3). 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85001563. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Stanford, CA, USA (22 Oct 1984). 

Acetaldehyde oxidation at temperatures between 500 and 
850°K has been studied in experiments carried out in a low-pres- 
sure static reactor and in numerical modeling calculations using a 
detailed chemical kinetic reaction mechanism. Results of the experi- 
mental study were used to construct and validate the reaction 
mechanism, which was then used to examine acetaldehyde oxida- 
tion in the negative temperature coefficient regime. The overall 
rate of reaction and the properties of the negative temperature co- 
efficient regime were found to be sensitive to the competition be- 
tween radical decomposition reactions and the addition of molecu- 
lar oxygen to acetyl and methyl radicals. Implications of the results 
for future kinetic modeling of engine knock are discussed. 


2884 Effects of metal-support interactions on the che- 
misorption of H2 and CO on Pd/SiO. and Pd/La.QOs. Hicks, 
R.F.; Yen, Q.J.; Bell, A.T. (Univ. of California, Berkeley). 
Journal of Catalysis; 89: No. 2, 498-510(Oct 1984). Contract 
AC03-76SF00098. 

The adsorption of H2 and CO was investigated on SiO. and 
LagOs-supported Pd catalysts, and the structure of adsorbed CO 
was characterized by ir spectroscopy. For each of the Pd/SiO. 
catalysts, the ratio of adsorbed H atoms, or adsorbed CO, to sur- 
face Pd atoms is unity. The stoichiometry for atomic adsorption 
stoichiometry for CO decreases linearly from 0.6 to 0 as the Pd dis- 
persion decreased from 30 to 8%. The suppression of CO adsorp- 
tion is attributed to patches of partially reduced support material, 
LaO/sub x/, transferred to the surface of the Pd crystallites during 
catalyst preparation. The fraction of the Pd crystallite surface cov- 
ered by LaO/sub x/ increases with Pd dispersion, in agreement 
with conclusions based on earlier x-ray photoelectron spectroscopy 
studies. Ir studies indicate that the structures of CO adsorbed on 
Pd/La2Os and Pd/SiO: are similar, but that the strength of adsorp- 
tion is weaker for Pd/LagOs than for Pd/SiO:. This is attributed to 
a weakening in the o-bond component of the Pd-CO bond due to 
charge transfer from the LaO/sub x/ patches to the Pd crystallites. 
The absence of any suppression of He adsorption of Pd/LagQs indi- 
cates that He adsorption occurs both on the exposed Pd surface 
atoms as well as on the LaO/sub x/ patches covering the balance 
of the surface Pd atoms. 53 references, 11 figures, 2 tables. 


2885 Theoretical study of dimeric forms of ground-state 
benzene molecules. Engelke, R.; Hay, P.J.; Kleier, D.A.; 
Wadt, W.R. (Los Alamos National Lab., NM). Journal of 
the American Chemical Society; 106: No. 19, 5439-5446(19 
Sep 1984). 

The relative energies and interconversion barriers of four 
chemically bound dimeric forms of benzene - p,p’-dibenzene (2), 
hexaprismane (3), and exo- and endo-0,0’-dibenzene (4 and 5) - are 
examined by using semiempirical MNDO calculations, ab initio 
GVB-CI techniques, and thermochemical group-additivity methods. 
It is concluded from the calculations that the relative energies of 
these species are 3 > 4, 5 > 2 > two benzene molecules (1). The 
species 2 and 3 are metastable along D/sub 2h/ pathways; the de- 
composition 2 —» 1 is also found to have a large energy barrier 
along a C/sub 2v/ pathway. Similar conclusions are found for the 
reactions 4 — 1 and 5 — 1 along C/sub 2h/ and C/sub 2v/ paths. 
Of the species examined only 5 has been observed in the laboratory. 
Previous efforts to produce the dimers experimentally are briefly 
discussed. 10 references, 8 figures, 7 tables. 





Cytochrome oxidase heme-protein dynamics: a 
tioustent Mciam aiiiy of ates endemic ubieiieds tess 
cytochrome a. Findsen, E.W.; Ondrias, M.R. (Univ. of New 
Mexico, Albuquerque). Journal of the American Chemical 
Society; 106: No. 19, 5736-5738(19 Sep 1984). 

Data are reported on results of initial efforts to probe the 
mechanism of cytochrome oxidase function by utilizing time-re- 
solved resonance Raman spectroscopy. Preparation of the reduced 
beef-heart cytochrome oxidase sample and cytochrome oxidase-CO 
sample is described. At the laser powers and concentrations em- 
ployed, the reduced cytochrome oxidase-CO sample underwent 
almost complete photolysis during the laser pulse. Principal conclu- 
sions drawn from spectral analysis are that time-resolved resonance 
Raman investigation of the transient heme species generated by 
ligand photolysis is a viable technique for the study of heme-ligand 
dynamics in proteins other than hemoglobin. A transient proximal 
geometry leading to a strengthened iron-histidine bond is present in 
these. The interplay of porphyrin core size, pi electron density, and 
Fe-His bonding as modulated by heme-protein dynamics is different 
for the ligand binding sites of hemoglobin and cytochrome oxidase. 
17 references, 1 figure. 


2887 Activation of chemical reaction by impact of mole- 
cules on a surface. 2, The decomposition of tetramethyldioxe- 
tane. Bottari, F.J.; Greene, E.F. (Brown Univ., Providence, 
a roid of Physical Chemistry; 88: No. 19, 4238-4241(13 

Molecules of tetramethyldioxetane (TMD) in a beam from a 
supersonic nozzle are accelerated up to kinetic energies E/sub k/ of 
170 kJ mol™! by being seeded into an excess of He carrier gas. 
Light emitted when the molecules are suddenly brought to rest by 
collision with various surfaces is detected by a photomultiplier 
tube. The amount of light emitted varies with the nature and tem- 
perature of the surface as well as the temperature of the nozzle. It 
is greatest for surfaces of poly(tetrafluoroethylene) and a fluorinat- 
ed copolymer of ethylene and propylene, but the yields are low, 
producing no more than 2 x 10~7 photons per molecule of TMD 
when the nozzle and surface are at room temperature. Other sur- 
faces studied are stainless steel, glass, polyethylene, a polyimide, 
poly(vinylidene chloride), polyethylene terephthalate, and paraffin. 
Activation by impact permits the transfer of a large amount of ki- 
netic to internal energy of a molecule in a single collision, so ex- 
periments of this kind should be helpful in the study of the detailed 
nature of chemical reactions. 


2688 Theoretical studies of Broensted relations. Wise- 
man, F.; Kestner, N.R. uisiana State Univ., Baton 
Rouge). Journal of Physical Chemistry; 88: No. 19, 4354- 
4358(13 Sep 1984). Contract AS05-77ER05399. 

Using the general approach begun by Amon and Levine but 
making some important modifications, the authors analyze the de- 
pendence of the free energy of activation (AG**) on the standard 
free energy change (AGo). They find that the Broensted coefficient 
is usually not 1/2 for a reaction in which AGo = 0 (such a reaction 
is referred to as an isergonic reaction), and the functional depend- 
ence of AG**t on AGo may be complicated. Since transition-state 
bond order for isergonic reactions are 1/2, this work indicates that, 
in general, the Broensted coefficient is not equal to the transition- 
state bond order. 29 references, 2 figures. 


2889 Formation of D atoms in the pyrolysis of toluene- 
ds behind shock waves: kinetics of the reaction C;Ds + H — 
C,D;H + D. Rao, V.S.; Skinner, G.B. (Wright State Univ., 
Dayton, OH). Journal of Physical Chemistry; 88: No. 19, 
4362-4365(13 Sep 1984). 

Dilute mixtures (5-20 ppm) of toluene-ds in argon were pyr- 
olyzed behind reflected shock waves at temperatures of 1410-1730 
K and total pressures of 3 atm. In a second group of experiments, 
mixtures of 20 ppm toluene-ds and 5 ppm neopentane (which acted 
as a source of H atoms) were similarly pyrolyzed at 1200-1460 K. 
Progress of the reaction was followed by analysis for H and D 
atoms by using resonance absorption spectroscopy. For the reaction 
CsDsCDs — CsDsCD2 + D under the experimental conditions, k/ 
sub 1D/ = 1.1 x 10'* exp(-82000 cal/RT) s~*. After allowance for 
isotope effects and unimolecular falloff, the high-pressure rate con- 
stant for the reaction CsHsCHs —> CsHsCHa + H is calculated to 


40 CHEMISTRY 
4003 Organic Chemistry 


be k/sub 1o/. For the reaction D + CsDsCDs — CsDsCD2 +- 
D., K/sub 2D2/ = 2.1 x 10% exp(-15000 cal/RT) mol™! cm? s~! 
over the range 1300-1800 K, with an uncertainty of a factor of 1.5, 
while after correction for isotope effects the rate constant for H + 
CsH;sCH — CsHsCH2 + He over the range 600-1800 K can be ex- 
pressed by the non-Arrhenius equation ke = 7.6 x 10-°T/sup 5.5/ 
exp(-340 cal/RT) mol™! cm’ s~', with an uncertainty of a factor of 
2. Data were also obtained on the exchange reaction by which H 
atoms add to the ring of CsDsCDs, and D atoms are eliminated. 
For this reaction k/sub 4D = 3.5 x 10** exp(-3700 cal/RT) mol™! 
cm® s~! in the range 1200-1500 K, with an estimated uncertainty of 
a factor of 1.5. 15 references, 4 figures. 


Coordination chemistry of pyridines of Ni(100). 
Wexler, R.M.; Muetterties, E.L. (Lawrence Berkeley Lab., 
CA). Journal of the Aandi Chemical Society; 106: No. 17, 
4810-4814(22 Aug 1984). Contract AC03-76SF00098. 

The coordination chemistry of methyl-substituted pyridine 
molecules on Ni(100) is described. The position of methyl substitu- 
tion had a profound effect upon pyridine surface chemistry. 4- 
Methylpyridine behaved ae agp to pyridine and showed exten- 
sive molecular desorption. The decomposition of this pyridine 
yielded Hg in three different maxima: the data suggest that the first 
step yields a pyridyl and that CHs C-H bonds are now cleaved at 
low temperatures (as is the case for 3,5-dimethylpyridine). In con- 
trast, both 2-methylpyridine and 2,6-dimethylpyridine show CHs C- 
H bond breaking at low temperatures. These results are discussed in 
terms of CsN ring orientation with respect to the Ni(100) plane for 
this methylpyridine chemistry. 25 references, 4 figures, 1 table. 


Proposal for the measurement of the effective mass 
Cee ae meee eal a (Purdue 
Univ., West Lafayette, IN). Journal of Physical Chemistry; 
88: No. 17, 3716-3717(16 Aug 1984). Contract AC02- 
79ER 10375. 

An experiment is proposed for the measurement of the effec- 
tive mass of an electron injected into an insulating liquid by study- 
ing the modulation of the photoemission produced by the applica- 
tion of a large magnetic field. The photocathode should be either 
an intrinsic semiconductor (e.g., Ge) with a clean surface so as to 
minimize the number of surface states in the forbidden gap or an 
appropriately doped semiconductor that has a large density of 
states over a very narrow range of energies in the energy gap. 
After a photon of sufficient energy is absorbed by the semiconduc- 
tor the probability of emission of an electron from the solid de- 
pends on both the probability of transmission through a surface bar- 
rier and the density of states in the liquid. The latter is an oscillato- 
ry function of the magnetic field; and for a certain specific condi- 
tion, the resulting steps of the photoelectric yield should be detecta- 
ble with the necessary equation for calculation of this yield being 
given. On the basis of the mobility data, this condition can only be 
fulfilled in Kr and Xe with the constant magnetic fields available 
today. The use of pulsed magnetic fields may make the experiment 
feasible in Ar, methane, and possibly other organic liquids. 


2692 ultinuclear NMR studies of electron distribu- 
tions: 1*N, “SG, and Mo spectra of nitro and thionltroy 
complexes of chromium, molybdenum, and tungsten. 

Hubbard, J.L.; Lichtenberger, D.L.; Enemark, J.H. 
(aie of Arizona, Tucson). Inorganic Chemistry; 23: No. 17, 
2721-2722(15 Aug 1984). Contract AC02-80ER 10746. 

The applicability of **N NMR in combination with *Mo 
NMR and *C NMR to the study of the thionitrosyl complexes of 
Cr, Mo, and V is described. This technique provides specific exper- 
imental information on the relative electron distribution and bond- 
ing of the nitrosyls and thionitrosyls with metals. The ir and uv- 
visible spectral results for the complexes are presented in tabular 
form. 


2893 Catalytic hydrodesulfurization of thiophene on the 
Mo(100) crystal surface. Gellman, A.J.; Farias, M.H.; So- 
morjai, G.A. (Univ. of California, Berkeley). Journal of Ca- 
— 88: No. 2, 546-548(Aug 1984). Contract AC03- 
76SF00098. 
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In order to test the activity of supported molybdenum-sulfur 
catalysts, the hydrodesulfurization(HDS) of thiophene was studied 
in a ultra high vacuum (UHV) chamber equipped with a high-pres- 
sure cell. The products were analyzed by gas chromatography, and 
the reaction rates and product selectivities were determined as 
functions of reactant pressures and crystal temperatures. The HDS 
reaction observed when Mo(100) was used as the catalyst seems to 
be similar to that observed when Mo/S supported catalysts were 
used. 

a-bond anisotropy in the molecular structure of 
thicecetamide. Jeffery, G.A.; Ruble, J.R.; Yates, J.H. Journal 
of the American Chemical Society; 106: No. 6, 1571-1584(21 
Mar 1984). 

The crystal structure of thioacetamide has been refined using 
single-crystal neutron diffraction data at 15 K. The structure con- 
tains two symmetry-independent molecules with different orienta- 
tions of the methyl groups in space group P2:/c with a=6.972 (3), 
b=9.873 (3), c=11.009 (4) angstrom, B=99.75 (1)° at 15 K. One 
rotamer has close to m symmetry with planar S=C-C-N and C-C- 
NHe moieties are significantly nonplanar. No significant differences 
exist in the bond lengths and valence angles in the two conformers. 
The nonplanarity with respect to the sp?C atom exits to a pyrami- 
dalization of 0.6° which is reproduced in direction and order of 
magnitude by ab initio molecular orbital calculations at the HF/3- 
21G and gti tone! */) levels of approximation. Since a similar 
observation has been made for the asymmetric rotamer of aceta- 
mide, this C(sp?) pyramidalization is believed to be an intrinsic 
property of the asymmetric rotamers. 


2895 Mechanism and -—~ am of alkane and 
arene carbon-hydrogen activation in 
(CsMe;)Rh(PMes)(R)H. Jones, WD; D.; Feher, F.J. Journal of 
the American Chemical Society; 106: No. 6, 1650-1663(21 
Mar 1984). 

The complexes (C;Mes)Rh(PMes)(R)X(R=Me[CHs},Ph- 
{Phenyl}, p-tolyl,3,4-CsHsMez, 2,5-C6HsMe2, and C=CH=CH2- 
CH2-CH2;X=Br) react with hydride doners LifHB(sec-Bus (butyl)] 
or Na/sup  +/{H2Al(OCH:CH2CH2OCHs)]-to produce 
(CsMe5)Rh(PMes)\(R)H. The complexes with R=alkyl or R=vinyl 
are unstable, undergoing rapid reductive elimination at 25°C, but 
can be observed by 1H NMR below -20°C. (C;sMes)Rh(PMes)(CHs 
)H undergoes first-order reductive elimination with k=(6.38 +/- 
0.10) X 10/sup -5/ s/sup -1/ at -17°C. In contrast, 
(csMes)Rh(PMes)(CeHs)h undergoes a more complicated first-order 
process in CsDe, producing CsHs and (Cs;Mes)Rh(PMes)(CsDs)D 
with the overall activation parameters 6 H/sup +/=30.5 +/- 0.8 
kcal/mol and AS/sup +/=14.9+-/- 2.5 eu. The alkyl and aryl hy- 
dride complexes can also be generated by photochemical extrusion 
of He from (CsMes)Rh(PMes)He in the presence of alkane or arene 
solvent. In a competition experiment, a 5.4:1 selectivity for benzene 
over cyclopentane was exhibited at -35°C. Irradiation in toluene 
solvent at -45°C produced products in which activation of all possi- 
ble C-H bonds of toulene was observed 57% meta, 36% para, 7% 
ortho, and <1% benzyl. Thermodynamically controlled competi- 
tion between activation of benzene and tolune, m-xylene, o-xylene, 
or p-xylene showed preferences for benzene of 2.7, 12.1, 7.6, and 
58.6. The aryl complexes (CsMes)Rh(PMes)(aryl)H were found to 
be in rapid equilibrium with their v?-arene derivatives at tempera- 
tures above -15°C. Mechanistic studies revealed a [1,2]-shift path- 
way around the ring with AH/sup +/ =16.3 +/- 0.2 kcal/mol and 
AS/sup +/ =-6.3 +/- 8 eu for derivative with R=2,5-CsHsMez. 


2896 ——— of formation of cis- and trans-1,2-dieth- 

cus- and trans-bicyclo[6.1.0]nonane. 
Structural ge on energies of cyclopropane rings. Wiberg, 
K.B.; Lupton, E.C. Jr.; Wasserman, D.J.; de Meijere, A.; 
Kass, S.R. Journal of the American Chemical Society; 106: 
No. 6, 1740-1744(21 Mar 1984). 

The enthalpies of formation of cis- and trans-1,2-diethylcy- 
clopropane were determined by oxygen bomb calimetry. The cis- 
diethyl isomer was 1.1 kcal/mol less stable than the trans isomer. 
Alkyl groups were found to stabilize a cyclopropane ring by the 
same amount as for a carbon-carbon double bond. The enthalpies of 
formation cis- and trans-bicyclo[6.1,0]nonane formation, in contrast 
to cis- and trans-cyclooctene. The introduction of a trigonal center 
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makes the trans-bicyclononane 3 kcal/mol less stable than the cis 
isomer. Molecular mechanics calculations are reported for a series 
of cis- and trans-bicyclo[n.1,0] alkanes. In order to better estimate 
the strain energy of trans-bicyclo[4.1.0] heptane, the difference in 
energy between it and its cis isomer was calculated via ab initio- 
molecular orbital theory. 


2897 Chemiluminescence in the infrared photochemistry 
of oxetanes: the formal reverse of ketone photocycloaddition. 
Farneth, W.E.; Johnson, D.G. Journal of the American 
Chemical Society; 106: No. 6, 1875-1876(21 Mar 1984). 

Oxetanes were prepared by the photochemical cycloaddition 
of biacetyl and acetone, respectively, with ethyl vinyl ether. The 
oxetanes were irradiated in the gas phase with the collimated beam 
of a grating-tuned CO. TEA laser. Reaction conditions employed 
0.1 torr of oxetane and 1 J/cm? fluence with a beam dia of 6 mm, 
constant through the cell at a frequency of 969.15/cm. Progress of 
the reaction was followed by monitoring the pressure in the cell. 
For up to 25% conversion, the pressure data provide a good fit to 
a calculated first-order rate constant. The products were analyzed 
by gas chromatography and IR spectra. IR spectra show the 
growth of absorption features assigned to the ketone and olefin. 
The rate of photodecomposition of the oxetanes appears to respond, 
as expected from previous results, to changes in fluence, frequency, 
and bath gas pressure. 


2698 Single-crystal time-of-flight neutron diffraction 
structure of hydrogen cis-diacetyltetracarbonylrhenate, [cis- 
(OC),Re(CH;CO).H: metallaacetylacetone molecule. Schultz, 
A.J.; Srinivasan, K.; Teller, R.G.; Williams, J.M.; Lukehart, 
C.M. (Argonne National Lab., IL). Journal of the American 
Chemical Society; 106: No. 4, 999-1003(22 Feb 1984). Con- 
tract W-31-109-ENG-38. 

A single-crystal time-of-flight neutron diffraction structure of 
hydrogen cis-diacetyltetracarbonylrhenate, [cis- 
(OH)sRe(CHsCO)2]H, is reported. This is one of the first successful 
structure determinations reported by using this technique. The dif- 
fraction data were collected at the Argonne Intense Pulsed Neu- 
tron Source with the unique time-of-flight single-crystal diffractom- 
eter. Complete experimental details are provided. The positions of 
all hydrogen atoms are determined, and the enolic hydrogen atom 
is shown to participate in an intramolecular O...H...0 hydrogen 
bond. Although large thermal motion of the enolic hydrogen atom 
prevents a precise definition of the symmetry of this hydrogen 
bond, most of the results are consistent with an asymmetric 
O...H...0 bond and a localized z-electron system within the rhena 
chelate ring. 


2899 Enantiomeric recognition of organic ammonium 
salts by chiral crown ethers based on the pyridino-18-crown-6 
structure. Davidson, R.B.; Bradshaw, J.S.; Jones, B.A.; 
Dalley, N.K.; Christensen, J.J.; Izatt, R.M. Journal of Or- 
ganic Chemistry; 49: No. 2, 353-357(27 Jan 1984). 

Enantiomeric recognition by several chiral dimethyl-substi- 
tuted macrocycles of the pyridino-18-crown-6 type for chiral or- 
ganic ammonium salts has been studied by titration calorimetry in 
CHsOH, temperature-dependent *H NMR _ spectroscopy in 
CD:2CLza, and selective crystallization. Results from the three proce- 
dures are consistent in demonstrating either host-guest recognition 
or nonrecognition in the systems investigated. Futhermore, enanio- 
meric recognition by one chiral host for a pair of chiral guests is 
correlated with X-ray crystallographic data for the same system. 
The chiral dimethyl-substituted ligands used in tke study include 
three dimethyl] diester pyridino-18-crown-6 ligands, dimethyl thiono 
diester pyridino-18-crown-6, and dimethyl-pyridino-18-crown-6 li- 
gands. All of these ligands exhibited chiral recognition. Dimethyl- 
pyridino-18-crown-6 in complexation with (R)- and (S)-[a-(1- 
naphthyl)ethyl]Jammonium perchlorate exhibited the largest ratio of 
AG/sub c/+ yet observed by the 'H NMR technique. A diphenyl- 
substituted diester pyridino-18-crown-6 where the phenyl substi- 
tuents are in less rigid portion of the macrocycle failed to show 
chiral recognition. 
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2900 Electrochemical etching of titanium alloy castings. 
Griess, J.C.; David, S.A.; Gray, R.J. (Oak Ridge National 
Lab., TN). "Journal of Applied Electrochemistry; 14: No. 5, 
573- -585(Sep 1984). Contract W-7405-ENG-26. 

An electrochemical method is used to etch cast binary titani- 
um alloys in an attempt to show their dendritic structures. Studies 
showed that when an alloy could be activated in either sulphuric, 
oxalic or fluosilicic acid, its anodic polarization curve had the same 
general shape and passivation potential for all alloys independent of 
alloying element or concentration. Consequently, in acid solutions, 
electrochemical etching was conducted at a constant potential 
slightly less noble than the passivation potential where the anodic 
current density was near the maximum. Of the alloys examined, 
only Ti-15%Cr was etchable in a concentrated caustic solution and 
etching occurred only in the transpassive potential region. Under 
their conditions the authors were able to show the dendritic struc- 
ture in alloys containing 15%Cr, Ta, or Mo; at lower concentra- 
tions, or in the case of the 15%Nb alloy, the dissolution rates of the 
dendritic and interdendritic materials were too similar to differenti- 
ate between them on the etched surface. 15 references, 15 figures, 1 
table. 


2901 Reinterpretation of polypyrrole electrochemistry. 
Consideration of capacitive currents in redox switching of 
conducting polymers. Feldberg, S.W. (Brookhaven National 
Lab., Upton, NY). Journal of the American Chemical Society; 
106: No. 17, 4671-4674(22 Aug 1984). Contract ACO02- 
76CHO00016. 

A simple analysis of the capacitive currents associated with 
the electrochemical (cyclic voltammetric) switching of a polypyr- 
role film between its reduced (insulating) and oxidized (electronical- 
ly conducting) states offers a reasonably precise description of the 
form of the voltammogram. The theory demonstrates that a unique 
value for the faradaic component of the switching current cannot 
be extracted from the cyclic voltammetric data. Thus the number 
of electrons per pyrrole, y, required for switching cannot be 
uniquely determined. Reported results of gaseous oxidation of a 
pyrrole film (by O2, FeCls, or 2) which produces optical and con- 
ductance changes comparable to those observed during electro- 
chemical switching also indicate a comparable degree of oxidation 
(determined by % weight uptake of the oxidant). Here too, irresol- 
vable faradaic and capacitive electron-transfer components render ‘y 
indeterminate. The same analysis resolved the seemingly anomalous 
cyclic voltammetric behavior of polythiophene (another electro- 
chemically switched polymer) and in principle is applicable to any 
polymer or film which can be electrochemically switched from an 
insulating to an electronically conducting state. 30 references, 6 fig- 
ures. 


4005 Photochemistry 
REFER ALSO TO CITATION(S) 4005002052, 2897, 2916 


Carbanion photochemistry. 11. 1,3-diphenylisoin- 
contin, Tolbert, L.M.; Siddiqui, S. (Univ. of Kentucky, 
Lexington). Journal of the American Chemical Society; 106: 
No. 19, 5 3538. 5543(19 Sep 1984). 

The irradiation of 2-chloro- or 2-bromo-1,3-diphenylindenyl 
anion causes dehalogenation to yield a hypovalent intermediate best 
described as 1,3-diphenylisoindenylidene or 1,3-diphenyl-1,2-dehy- 
droindene. This intermediate undergoes facile CH insertion, addi- 
tion to electron-rich olefins, and halide interchange. 23 references, 6 
figures, 1 table. 


2903 Photochemistry on rough metal surfaces. Goncher, 
G.M.; Parsons, C.A.; Harris, C.B. (Univ. of California, 
Berkeley). Journal of Physical Chemistry; 88: No. 19, 4200- 
4209(13 Sep 1984). 

The general question of laser-induced photochemistry on 
metal surfaces is addressed. Specifically, the authors have studied 
resonant photodecomposition of a variety of aromatic molecules on 
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roughened silver surfaces in ultrahigh vacuum. A continuous ion 
laser source at a number of different wavelengths in the region 350- 
410 nm was used to produce graphitic carbon on the surface which 
was monitored by Raman spectroscopy at the 1580-cm™! band of 
surface carbon. Laser power-dependence studies of fragmentation 
rate for several molecules at 406.7nm indicate that the initial ab- 
sorption step is a two-photon process. Energetic considerations 
imply that photochemistry for other molecules studied is also due 
to multiphoton absorption, except for benzaldehyde fragmentation 
at 350. 7-nm excitation, where the photodecomposition rate is linear. 
Distanc d studies of photofragmentation rates by use of 
an inert spacer layer to separate the molecule undergoing photo- 
chemistry from the surface indicate that energy transfer to the 
metal surface is important in the reaction rate. Decom- 
position mechanism has not been fully evaluated. 








Field dependence of the 


in the pres- 

K.; Lipsky, S. (Univ. of 

Minnesota, Minneapolis). Journal of Physical Chemistry; 88: 
No. 19, 4251-4254(13 Sep 1984). 

The photocurrent from TMPD in 2,2,4-trimethylpentane 
(isooctane) excited at 213.8 nm was measured as a function of elec- 
tric field strength (to ~ to 170 KV/cm) and, at each field 
as a function of the concentration, c, of n-perfluoroheptane (to 0.61 
M). The form of the field dependence confirms that the perfluoro- 
carbon acts to somehow reduce the spatial extent of the distribution 
function of initial separation distances of the geminate pair. The 
field dependence can be well fitted to the with dis- 
tribution functions of the form f(r)r? dr = (a/sup n + 1/ /n!)r/sup 
n/e/sup -ar/ dr with n = 1, 2 in both the presence and absence of 
perfluorocarbon. The dependence of a on c is discussed; a conclu- 
sion is drawn that the most satisfactory distribution function of the 
exponential form for describing both the concentration dependence 
and the field dependence of the photocurrent is obtained with n = 
2. 9 references, 3 figures, 1 table. 


2905 Imidogen-dimethylacetylene reaction in Ar and Xe 
matrices: matrix-induced intersystem crossing. Col- 
lins, S.T.; Pimentel, G.C. (Lawrence Berkeley Lab., CA). 
Journal of Physical Chemistry; 88: No. 19, 4258-4264(13 Sep 
1984). Contract AC03-76SF00098. 

The photolysis of HNs in the presence of dimethylacetylene 
in 12 K matrices gives reaction products in Xe different from those 
formed in Ar. In Xe the reaction results in N-methyl-1-amino-1-pro- 
pyne as the major product, whereas in Ar the primary product is 
3,3-dimethylketenimine. In Xe, 3,3-dimethylketenimine is produced 
in low yield, and in both matrices another product, probably 2,3- 
dimethyl-1H-azirine, is formed as a minor product. It is postulated 
that, in Ar matrix, photolysis of HNs gives NH('A) which reacts 
on a singlet reaction surface to give, primarily, the ketenimine. In 
Xe matrix, however, the external heavy-atom perturbation pro- 
motes intersystem crossing so that reaction occurs on a triplet reac- 
tion surface, leading to a different product distribution that favors 
the propyne. 13 references, 9 figures, 3 tables. 





2906 Optical and electron spin resonance study of cation 
induced 


and cation-crown ether dimerization of tetrakis(4- 


tophen 
gen, H.; Ebersole, M.H. (Univ. of Massachusetts, Boston). 
Journal “of Physical Chemistry; 88: No. 19, 4326-4332(13 Sep 
1984). Contract AC02-81ER10911. 

The effect of dimerization on the optical spectra of the title 
compound TPPS and the ESR spectra of its photoexcited triplet 
state were investigated. Dimerization can be promoted by addition 
of cations and cation-crown ether complexes. Two distinct dimer 
species could be identified with ESR. Dimerization produces red 
shifts of the optical absorption (Q) bands and fluorescence peaks. In 
addition, the fluorescence intensity is strongly quenched. These re- 
sults parallel finding reported for a variety of cofacial covalently 
linked chlorophylls and porphyrins. However, a striking difference 
exists between the triplet characteristics of the TPPS dimers on the 
one hand and covalently linked dimers. The former exhibit a pro- 
nounced dimerization-induced reduction in zero-field splitting 
values. The values of the latter are very similar to those of their 
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monomer precursors. In this respect, the TPPS system mimics 
changes found in the triplet ESR spectra associated with the transi- 
tion from chlorophyll monomers (in vitro) to chlorophyll dimers in 
reaction centers of photosynthetic bacteria. Triplet ESR measure- 
ments focused on dimerization effects on the zero-field-splitting pa- 
rameters, kinetics of triplet-state population and decay, and magne- 
tophotoselection characteristics. The triplet-state properties cannot 
be interpreted with a simple exciton model. A satisfactory theoreti- 
cal interpretation should consider charge-transfer contributions. 


2907 Infrared laser photodetachment of electrons from 
vibrationally excited allyl anions. Wight, C.A.; Beauchamp, 
J.L. (California Inst. of Tech., Pasadena). Journal of Physical 
Chemistry; 88: No. 19, 4426-4430(13 Sep 1984). 

Infrared laser photodetachment of allyl anions has been in- 
vestigated using the techniques of ion cyclotron resonance (ICR) 
spectroscopy. Facile detachment of vibrationally excited anions 
occurs with a phenomenologically defined cross section, o* = (6.5 
+/- 2) x 10-”° cm? at 945 cm™}, using a low-power CW CO: laser. 
The detachment yield decreases with increasing photon energy in 
the range 900-1100 cm™'. Photodetachment from vibrationally re- 
laxed anions also occurs but with a much lower cross seciion, 7 = 
(6.3 +/- 3) x 10-** cm? When fluoride ion reacts with allyltrimeth- 
ylsilane, about 30% of the nascent ailyl anions are vibrationally ex- 
cited. The predominant relaxation mechanism below 10~° torr is ra- 
diative emission with a measured rate constant of 53 +/- 10 s~. 49 
references, 6 figures. 


Concerning the alleged efficiency of photoaquation 
in t the ultraviolet photolysis of tammine)cobalt(IIT) 
ey G.J.; Endicott, J.F. (Univ. of Notre Dame, South 

Bend, IN). Journal of Physical Chemistry; 88: No. 19, 4444- 
4446(13 Sep 1984). 

In coder to-complament and increase sensitivity in epectrcs- 
copic determination of small amounts of photolysis products in 
strongly adsorbing substrates, an ion-exchange method was to sepa- 
rate Co*, Co(NHs)s** and Co(NHs)sOH2**. The results of this 
analysis reveal that the photolysis of Co(NHs)sBr* corresponds to 
a photoaquation yield of ca 0.025 +/- 0.01, indicating that earlier 
spectroscopic analysis result was not reliable. The data obtained are 
not in agreement with results obtained by Kirk et al who teported 
large quantum yields (0.15), for photoaquation following UV irra- 
diation of this complex. The origin of this discrepancy is not clear. 
11 references, 1 figure, 1 table. 


2909 Thermal and light-induced reduction of Ru(bpy)s3i 


in aqueous solution. Ghosh, P.K.; Brunschwig, B.S.; Chou, 
M.; Creutz, C.; Sutin, N. (Brookhaven National Lab., 
Upton, NY). Journal of the American Chemical Society; 106: 
No. 17, 4772-4783(22 Aug 1984). 

The spontaneous reduction of Ru(bpy)s** to Ru(bpy)s”* in 
aqueous solutions yields only trace O2 and is accompanied by deg- 
radation of ~ 10% of the tris(bipyridine)(bpy) complex. Carbon di- 
oxide (S-6mol of CO2 per 100 mol of Ru(bpy)s* taken) is produced 
over the entire pH range, 1 to 12. In addition, modified Ru(bpy)s** 
-like complexes whose yields (0.2-5.9 mol of Ru per 100 mol of 
Ru(bpy)s** taken) are a function of pH have been identified as 
products by high-performance liquid chromatographic analysis of 
the product solutions. The latter have been characterized by elec- 
trochemical and spectroscopic techniques and are not formed when 
sufficient Co**/sub aq/ (which catalyzes O2 formation) is added to 
the reaction mixture. At pH 7, near stoichiometric O2 formation is 
found for (0.01-1.0) X 10° M initial Ru(bpy)s** when the Co(II) 
catalyst concentration is ~0.1 [Ru(III)}> and added [Ru(II) is = 10 
[Ru(II}Jo. Kinetic studies as a function of pH, [Co(ID], Ru(bpy)s** 
, and Ru(bpy)s* give the rate law -d[Ru(IIDj/dt = k([Ru(I}]?[C 
o())/[Ru(D][H* }? (k = 5.3 X 107 Ms~? at 25°C, 0.1 M ionic 
strength, pH 6.5-7.2) ao implicating a Co(IV) species as a crucial 
intermediate in O2 formation. Irradiation of Ru(bpy)s* solutions 
with red light (A = 660 +/- 30 nm) accelerates the reduction of 
Ru(bpy)s** ; the quantum yields for Ru({I) and CO: formation are 7 
X 10-5 and 2.8 X 10-* mol/einstein, respectively, in 4 M H2SO, or 
CF;SO3H and 2 X 10~‘ and 1.1 X 10-5 mol/einstein, respectively, 
in 1 M H2SO, or CFsSOsH. 47 references, 9 figures, 4 tables. 
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2910 Photoinduced electron transfer in meso-triphenyl- 
triptycenylporphyrin Restricting donor-acceptor dis- 
tances and orientations. Wasielewski, M.R.; Niemczyk, M.P. 
(Argonne National Lab., IL). Journal of the American Chem- 
ical Society; 106: No. 17, 5043-5045(22 Aug 1984). Contract 
W-31-109-ENG-38. 

Studies of model systems possessing well-defined donor-ac- 
ceptor distances and geometries were used to evaluate the role of 
these parameters in the determination of the efficiency of photoin- 
duced charge separation. Three prophyrin-quinones and their Zn 
derivatives were used in these studies. Their preparation is de- 
scribed. Data obtained for the redox potentials and ground-state ab- 
sorption and fluorescence emission spectroscopy show that pi- 
stacked geometries are not necessary for rapid, efficient electron- 
transfer quenching of prophyrin singlet states. For the model sys- 
tems used, photoinduced electron-transfer reactions remain sensitive 
to both the exothermic status of the electron transfer and the di- 
electric properties of the medium. 


2011 Effect of arene substituents and temperature on 
the arene re t reactions of [(eta®-C;H;)Fe(eta®- 
arene)]* and [(eta®-C;H;)Ru(eta®-arene)]*. McNair, A.M.; 
Schrenk, J.L.; Mann, K.R. (Univ. of Minnesota, Minneapo- 
i Chemistry; 23: No. 17, 2633-2640(15 Aug 

Results are reported for investigations to identify the photo- 
active excited states, delineate substitutent effects, and determine 
the temperature dependence of the quantum yield for Fe(II)- and 
Ru(iI)-substituted arene complexes. These studies indicate metal- 
arene bond cleavage for complexes of both metals is nearly com- 
plete in the reactive excited state, but nucleophilic interactions of 
the medium in the transition state ultimately control the quantum 
yield of arene release for a given complex. 


2912 Kinetics of polyatomic free radicals produced by 
laser photolysis. 3. Reaction of vinyl radicals with molecular 
oxygen. Slagle, I.R.; Park, J.Y.; Heaven, M.C.; Gutman, D. 
(Illinois Inst. of Tech., Chicago). Journal of the American 
Chemical Society; 106: No. 16, 4356-4361(8 Aug 1984). 

The kinetics and mechanism of the gaseous reaction of vinyl 
radicals with molecular oxygen have been studied between 297 and 
602 K. The radicals were produced in a heated tubular reactor by 
the pulsed laser photolysis of C,HsBr at 193 nm. Reactant and 
product concentrations were monitored in real-time experiments 
using photoionization mass spectrometry. The products formed in 
this temperature range are HCO and H2CO. The overall rate con- 
stant is pressure independent and is nearly constant with tempera- 
ture. The magnitude of the rate constant, its temperature and pres- 
sure dependence, and the identity of the products of this reaction 
indicate that it proceeds by an addition mechanism in which the 
adduct rapidly rearranges to form an energy-rich dioxetanyl inter- 
mediate which decomposes into the observed products. Two other 
reactions (C2Hs + i-C,Hio and CsHs (allyl radical) + O2) were in- 
vestigated at elevated temperatures, but no reaction was detected. 
An upper limit (5 X 10-** cm® molecule~! s~*) was established for 
the rate constants of both C2Hs + i-C,Hio at 600 K and CsH; + 
Oz at 900 K. 


2913 Photodissociation of C,N2, CICN, and BrCN in a 
pulsed molecular beam. Lu, R.; Halpern, J.B.; Jackson, W.M. 
(Howard Univ., Washington, DC). Journal of Physical 
Chemistry; 88: No. 16, 3419-3425(2 Aug 1984). Contract 
AS05-76ER05056. 

The photolysis of C:N2 CICN, and BrCN at 193 nm have 
been studied with a pulsed molecular beam apparatus to lower the 
internal rotational and vibrational distributions of the parent mole- 
cules. The results of these studies show how the initial internal en- 
ergies of the ground-state molecules affect the rotational and vibra- 
tional distributions of the products. The observed CN distributions 
produced from BrCN and CICN were insensitive to changes in the 
original internal energies of the parents, while the rotational and vi- 
brational distributions of the CN fragments produced from C2Ne 
photolysis varied weakly with changes in the internal energy distri- 
bution of the parent. These observations have been used to describe 
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parts of the dissociative electronically excited potential surface of 
the C,Na, CICN, and BrCN molecules. 


2914 Electron-transfer quenching of ruthenium(II) pho- 
tosensitizers by mercury(I] chlorides. 1. Reactions in aque- 
ous solution. Hauenstein, B.L. Jr.; Mandal, K.; Demas, J.N.; 
DeGraff, B.A. (Univ. of Virginia, Charlottesville). Inorganic 
Chemistry; 236: No. 8, 1101-1107(11 Apr 1984). 

Excited-state interactions of tris(a-diimine)ruthenium(II) 
photosensitizers with HgCl/sub x//sup 2-x/(x = 2,3,4) were stud- 
ied in aqueous media with use of luminescence quenching and flash 
photolysis methods. HgCl, HgCls/sup -/, and HgCl,/sup 2-/ ex- 
hibit sufficiently different quenching constants to permit lumines- 
cence determination of the equilibrium constants for their forma- 
tion. Quenching proceeds via oxidative electron transfer to yield 
Ru(ill) and a HgCl/sub x/sup 1-x/ free radical. The quenching 
data are interpreted with use of Marcus electron-transfer theory. 
The experimental order of reactivity (HgCl/sup 2-/<<HgChk 
<HgCl’/sup -/) differs from that expected on purely electrostatic 
grounds. The low reactivity of HgCl/sup 2-/ arises from a larger 
inherent barrier to electron transfer (AG/sup ++/(0). From the 
quenching data the redox potentials for the otherwise unmeasurea- 
ble Hg(II) + e/sup -/ — Hg(1). Reactions are determined to be ~ 
-0.80 V vs NHE. Back electron transfer between Ru(III) and Hg(I) 
in the encounter pair proceeds very rapidly, precluding detection of 
the Hg(I) free radicals. The 2,2’-bipyridine and 1,10-phenanthroline 
derivative appear to behave differently, and this may cloud the in- 
terpretation of photochemical and photophysical studies that mix 
the two types of complexes. 


2915 Thermoluminescence in systems not subject to the 
usual approximations for first and second order kinetics. 
Levy, P.W. (Brookhaven National Lab., Upton, NY). Radi- 
ation Effects; 72: 259-264(1983). Contract AC02-76CH00016. 

The properties of thermoluminescence (TL) glow curves 
have been studied in systems, containing one or more glow peaks, 
not restricted to the assumptions used to derive the usual first and 
second order glow peak kinetic expressions. If retrapping is negligi- 
ble first order glow peaks are obtained whose peak temperature and 
shape are independent of other factors such as initial trapped 
charge concentrations. If retrapping occurs, glow peaks are ob- 
tained that are, in most cases, only approximated by first or second 
order kinetics. Also, in these cases the peak temperature, shape, rel- 
ative intensity and other glow curve characteristics depend strongly 
on initial trapped charge concentrations, recombination and retrap- 
ping cross sections and other factors. 
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2916 (DOE/ER/00038—2612) Radiation Laboratory 
quarterly report, April 1, 1984-June 30, 1984, (Notre Dame 
Univ., IN (USA). Radiation Lab.). 22 Oct 1984. Contract 
AC02-76ER00038. 48p. (NDRL—2612). NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE85002635. 

Seventy abstracts are presented of work in the following 
areas: radicals, photochemical reactions, photolysis, radiolysis, radi- 
ation chemistry, electron ranges, quenching, electron transfer, etc. 
(DLC) 


2917 Yields of excited states of solutes in irradiated 
benzene and cyclohexane. Choi, H.T.; Hirayama, F.; Lipsky, 
S. (Univ. of Minnesota, Minnea polis). Journal of Physical 
Chemistry; 88: No. 19, 4346-42513 Sep 1984). 

The yields of lowest excited singlet states of diphenyloxazole 
and p-terphenyl in benzene and of diphenyloxazole, p-terphenyl, 
and biphenyl in cyclohexane have been measured for excitation by 
using Kr 8 particles. The dependence of the yield on solute con- 
centration for benzene solutions is shown to be accurately repre- 
sented by a Stern-Volmer function from 5 x 10~* to 10-? M and to 
extrapolate at infinite solute concentration to the yield of excited 
singlet states of neat liquid benzene. The presence of oxygen in the 
solution does not affect the extrapolation. The absolute efficiencies 
of energy transfer from irradiated benzene to the solutes are in 
good agreement with previous measurements made by using optical 
excitation below the ionization threshold. These results provide ad- 
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ditional confirmation that the mechanism of formation of excited 
solute states in fast-electron-irradiated benzene does not significant- 
ly involve electron or hole capture by the solute. They also demon- 
strate that the inhomogeneity of energy deposition does not aifect 
the ratio of probabilities of the decay of excited benzene by photon 
emission to its decay by nonradiative energy transfer to the solute. 
For cyclohexane solutions, it is confirmed that the yields of excited 
solute states are lower than in benzene solutions at comparable con- 
centration, but larger than would be expected were the same non- 
ionic mechanism to apply as it does in benzene. The consequences 
of these conclusions are discussed. 


2918 Interfacial electron-transfer equilibria and flat- 
band potentials of a-Fe.O; and TiO: colloids studied by pulse 
radiolysis. Dimitrijevic, N.M.; Savic, D.; Micic, O.1.; Nozik, 
A.J. (Boris Kidric Inst. of Nuclear "Sciences, Beograd, 
Yugoslavia). wey of Physical Chemistry; 88: No. 19, 4278- 
4283(13 Sep 1984 

The Parts and equilibria of electron transfer between 
methylviologen cation radicals and a-Fe2Os or TiO: colloidal parti- 
cles were studied with the pulse-radiolysis technique. The rates of 
electron transfer to both colloids are lower than those predicted for 
a diffusion-controlled reaction. For higher pHs (TiO2, pH > 2; a- 
Fe2zOs, pH > 9) the established equilibrium MV* = MV™ + (e~)/ 
sub coll/ is strongly influenced by the MV* concentration and pH. 
The MV* equilibrium concentration can be exploited to derive the 
flat-band potential of the semiconductor colloids. The method for 
determining the flat-band potential of the particles is independent of 
whether the injected electrons are free or trapped, and whether the 
electrons raise the bulk Fermi level toward the conduction band or 
just produce a space charge. The flat-band potentials for both col- 
loids appear to be somewhat more negative (-0.1 to -0.2 V) than the 
corresponding single-crystal electrodes. Also, the flat-band poten- 
tials become slightly more negative with increasing radiation dose 
(initial MV* concentration). The effect of absorbed radiation dose 
is explained by the corresponding changes in the ratio of oxidized 
to reduced forms of the redox couple, which in turn changes the 
adsorbed ionic charge on the semiconductor surface. For colloidal 
particles of TiO, stabilized by poly(vinyl alcohol) (PVA), the flat- 
band potentials were almost the same as those for PVA-free TiO: 
sols. The decrease of particle diameter from 800 to 70 A does not 
affect the value of the flat-band potentials for TiO. and a-Fe2Os 
colloids. 28 references, 9 figures. 


2919 Effect of free energy on rates of electron transfer 
between molecules. Miller, J.R.; Beitz, J.V.; Huddleston, 
R.K. (Argonne National Lab., IL). Journal of the American 
Chemical Society; 106: No. 18, 5057-5068(5 Sep 1984). Con- 
tract W-31-109-ENG-38. 

Rates of electron-transfer (ET) reactions DD + A—D + 
A~ between aromatic molecules in a rigid organic solid have been 
measured from 1077 to 10?s following creation of radical anions by 
pulse radiolysis. By avoiding the problems of diffusion control and 
complexing between the donor and acceptor which occur in liq- 
uids, these data provide the first opportunity to interpret measure- 
ments of electron-transfer rates vs. exothermicity with ET theories. 
Reactions having free energy changes from -AG® = 0.01 to 2.75 eV 
were studied. For each reaction, the ET rate constant k(r) is quanti- 
tatively measured as a function of distance using the random distri- 
bution of distances between D~, A pairs. The ET rates are very 
slow for weakly exothermic reactions, are maximized at an interme- 
diate exothermicity A, and decrease at high exothermicity. A is ob- 
served to increase gradually with time, due apparently to solvent 
relaxation around D~ ions suddenly formed in the rigid medium. 
Because this causes the distance dependence of the rates to vary 
with exothermicity, quantitative comparison of the data with ET 
theories is possible only if we assume that the distance dependence 
of electron exchange interactions does not depend on the acceptor. 
97 references, 9 figures, 3 tables. 


2920 Equilibrium between hydroxyl radicals and 
thallium(D) and the oxidation potential of OH(aq). Schwarz, 
H.A.; Dodson, R.W. (Brookhaven National Lab., Upton, 
NY). Journal of Physical Chemistry; 88: No. 16, 3643-3647(2 
Aug 1984). Contract AC02-76CH00016. 
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Results are presented for pulse radiolysis studies of two equi- 
libria, Tl* reaction with OH ion and TIOH* with H’*, that ultimate- 
ly result in the oxidation of TI* to Tl** with production of H2O. 
From these data, the oxidation potentials for the H-containing parts 
of the equilibria were determined; and from these oxidation poten- 
tials, the change in free energy of solution of the (OH)/sub aq/ was 
determined. Equilibrium constants are reported for both equilibria. 
Oxidation potentials for CIOH™, Cl~, Cl, BrOH™, Br2~, and Br are 
given. A model of H-bond formation i in water is " developed which 
satisfactorily calculates the change in free energy of solution for 
HO, OH, H2O2, CHsOH, and C,H;OH. 


2921 


So .; Worosila, G. Journal of the American 
Chemical Society; 106: No. 6, 1722-1732(21 Mar 1984). 

The ruthenium-modified horse heart cytochrome c, Ru(III)- 
cyt c(III), where the ruthenium is bound to the histidines-33. residue 
has been synthesized and characterized by ruthenium analysis, UV- 
vis and CD spectra, and differential pulse polarography and cyclic 
voltammetry. The intermediate Ru(III)-cyt c(III) has been generat- 
ed by pulse-radioanalysis with use of four different radicals, CO>-., 
(CHs)COH., (CH2OH)s;CCHOH, and -OCCH(OH)C(OH)CO.-. 
The rate of intramolecular electron transfer within the Ru(III)-cyt 
c(III) complex and its temperature dependence were determined 
over a 40°C temperature range with the CO:-. radical. At 25°C, 
these values are k/sub u/=53 +/- s/sup -1/ (pH 7.01 M phosphate 
buffer, 0.1 M NaHCO:), AH/sup +/=3.5 +/- 0.2 kcal mol/sup - 
1/, and AS/sup +/=-39 +/- 1 eu. 


2922 Recent studies on radiation induced f-center and 
colloid particle formation in synthetic NaCl and natural rock 
salt. Levy, P.W.; Loman, J.M.; Swyler, K.J.; Dougherty, 
D.R. (Brookhaven National Lab., Upton, NY). Radiation 
Effects; 72: 303-308(1983). Contract AC02-76CH00016. 

Radiation induced F-center and Na metal colloid formation 
have been studied, at temperatures between 100 and 350°C, in melt 
growth synthetic NaCl crystals and natural rock salt samples, using 
equipment for making optical measurements during 1-3 MeV elec- 
tron irradiation. In both types of NaCl the damage formation kinet- 
ics are qualitatively similar. However, there are large quantitative 
differences which depend on irradiation temperature, dose rate, 
total dose, inherent strain, strain applied prior to irradiation and 
other factors. Natural rock salt samples from different localities ex- 
hibit markedly different radiation induced colloid formation rates. 
An extrapolation of the current data to the doses expected in radio- 
active waste depositories indicate that natural salt immediately adja- 
cent to the planned waste canisters could develop between 0.1 and 
50 percent colloidal sodium in 50 to 400 years. 


2923 Quasiclassical trajectory state-to-state cross sec- 
tions for energy transfer in Ar + OH(v = 9, J = 0, 4, and 
8) collisions. Thompson, D.L. (Los Alamos National Lab., 
19) Chemical Physics Letters; 92: No. 2, 383-387(29 Oct 

State-to-state energy transfer cross sections have been com- 
puted for Ar + OH(v/sub i/ = 9; J/sub i/ = 0, 4, and 8) at initial 
relative translational energy 0.2 eV using quasiclassical trajectories. 
The results show that a relatively small amount of initial rotational 
excitation has a significant effect on the energy transfer. The 

transfer for J/sub i/ = 8 is dominated by transitions for 
which the vibrational and rotational energy changes are such that 
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2924 Solubility of uranium hexafluoride in some low- 
temperature solvents. Maier, W.B.; Beattie, W.H. (University 
of California, Los Alamos National Laboratory ESS Divi- 
sion, Los Alamos, New Mexico). Journal of Chemical and 
Engineering Data; 29: No. 2, 190-193(Apr 1984). 

The solubility of UF. has been measured in several liquefied 
gases. Phosgene, nitrous oxide, and sulfur dioxide are found to be 
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good solvents for UF, at temperatures below 0°C. The results are 
compared with ideal and regular solution theory. Regular solution 
theory provides a reasonably good description of the UFs/COCI: 
system but is less good for the UFe/SOz system. 


2925 The possibility for spark-initiated explosion in 
mixtures of uranium hexafluoride and deuterium. Maiens- 
chein, J.L. (University of California, Lawrence Livermore 
National Laboratory, Chemistry and Materials Science De- 
partment, Livermore, California). Nuclear Technology; 63: 
No. 3, 426-430(Dec 1983). 

The possibility for spark-initiated explosions in deuterium 
containing 0.5 to 70 mol% uranium hexafluoride at pressures up to 
2.8 MPa has been investigated. No explosions were observed under 
these conditions, although spark-initiated formation of the reaction 
product beta-uranium pentafluoride occurred. The spark potential 
for deuterium containing 0 to 25 mol% uranium hexafluoride at 
pressures up to 2.8 MPa is also reported. For pure deuterium, the 
voltage to produce a 1-mm-long spark ranged from 10 kV at 250 
kPa to 24 kV at 2.7 MPa. The addition of uranium hexafluoride in- 
creased the spark voltage sharply; at 2.3 MPa the addition of 7 
mol% UF, raised the spark voltage from 24 to 73 kV. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 4008002039, 2040, 2041, 3094, 3099 


2926 (DOE/ER/04650—T1) Research in _ nonlinear 
problems of energy. Informal technical progress report. Mat- 
kowsky, B.J. (Northwestern Univ., Evanston, IL (USA). 
Dept. of Engineering Science and Applied Mathematics). 
1984. Contract AC02-78ER04650. 20p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001529. 

Research on the applications of bifurcation and stability 
theory was conducted, with emphasis on combustion and flame 
propagation, in particular the transition from laminar to turbulent 
flame propagation. Publications are listed and summaries of the re- 
sults are presented. (DLC) 


2927 (DOE/ER/13045—2) Comprehensive mechanisms 
for combustion chemistry: an experimental and numerical 
study with emphasis on applied sensitivity analysis. Progress 
report, September 16, 1983-October 10, 1984. Dryer, F.L. 
(Princeton Univ., NJ (USA). Dept. of Mechanical and 
Aerospace Engineering). 1984. Contract AC02-83ER13045. 
25p. NTIS, PC A02. File Number T185000173. 

Numerous uses of elementary sensitivity analysis in the de- 
velopment and study of elementary chemical kinetic mechanisms 
have been demonstrated using the mechanisms for moist CO/H2/O: 
chemistry at combustion temperatures. Kinetic modelling and sensi- 
tivity analysis codes have been exercised at Brookhaven, and col- 
laboration with local personnel on the use of these aids in their ele- 
mentary kinetics studies has led to the evaluation of the sources and 
magnitudes of error in rate constants reported for the reactions, 
H2CO + OH — H2O + HCO and H2CO + OH — H2CO, + H. 
Ethanol pyrolysis and oxidation experiments have begun and mod- 
elling work, particularly on acetaldehyde combustion chemistry has 
been re-initiated. Planning and design of equipment and experimen- 
tal program on the pyrolysis and oxidation of formaldehyde have 
begun. 


2928 (LBL—18531) Molecular dynamics study of the 
reaction: H, + OH — H2O + H. Rashed, O.; Brown, N.J. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1984. Contract 
AC03-76SF00098. 44p. (CONF-8410156—1). NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE85000624. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Stanford, CA, USA (22 Oct 1984). 

Classical trajectory calculations have been performed to de- 
termine the influence of translational temperature, He vibrational 
energy, He rotational energy, OH vibrational energy, and OH rota- 
tional energy on the reaction, Ha + OH — H2O + H. The poten- 
tial energy surface was a modification of the Schatz-Elgersma ana- 
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lytical fit to the Walsh-Dunning surface. Reactivity increases with 
translational temperature, and is most strongly influenced by it. Ro- 
tational excitation of either or both molecules suppresses reactivity. 
Vibrational excitation of H2 enhances reactivity, and vibrational ex- 
citation of OH has no effect. A thermal rate coefficient was com- 
puted for the reaction at 1200 and 2000 K. The computed value 
compares favorably with the experiment at 2000 K, while the 
agreement at 1200 K is less satisfactory. The agreement between 
theory and experiment at both temperatures indicates that the po- 
tential surface is a reasonable representation of the HHOH potential 
energy surface. 


2929 (N—84-24717) Principles of Se. Hira- 
= K. (Instituto de Pesquisas Espaciais, Sao Jose dos 

(Brazil)). May 1983. 73p. (INPE—2759-MD/023). 
NTS PC A04/MF AOl1. 

"After descriptions of flames and their chemical/fluid me- 
chanical processes, some examples of actual flames are presented. 
Basic measuring techniques of combustion parameters are also de- 
scribed. 


2930 (N—84-24750) Soot formation in diffusion flames. 
Kent, J.H.; Wagner, H.G. (Sydney Univ. (Australia)). Jan 
1984. 1lp. NTIS, PC A19/MF AOl1. 

In Combustion problems in turbine engines, 11 p., N—84- 
24732 15-25. 

Soot measurements in laminar and turbulent diffusion flames 
are reviewed. In laminar flames soot particles have high formation 
rates near the reaction zone and growth takes place in the fuel rich 
interior. Optical methods have revealed the regions of these sepa- 
rate processes with good spatial resolution. Sampling and optical 
techniques have been applied to turbulent flames to determine para- 
metric influences upon soot formation and burnout rates. Recent 
experimental evidence indicates that formation rates can be mixing 
or chemically controlled. Burnout rates are additionally very influ- 
enced by temperature. Under simple conditions the smoking pro- 
pensity of a flame may be determined only by the temperature near 
the tip. 


2931 (N—84-24766) Characterization of heavy oil 
sprays in isothermal and burning conditions with laser light 

scattering measurements in the sideward region. Beretta, F.; 
Cavaliere, A.; Dalessio, A. (Naples Univ. (Italy)). Jan 1984. 
8p. NTIS, PC A19/MF AOl. 

In AGARD combustion problems in turbine engines, 8 p., 
N—84-24732 15-25. 

A drop sizing technique for slightly absorbing liquid fuel is 
proposed. .The technique relies on laser light scattering measure- 
ments at fixed scattering angle in the sideward region and it ex- 
ploits the effect of light absorption of the refracted rays that pass 
through the droplets. A theoretical calibration curve, computed on 
the ground of the geometrical optics theory, relate a measurable 
plane polarization state (the gamma polarization ratio) with droplet 
dimensions for differential level of liquid fuel transparencies. The 
reasonably good approximation of the geometrical optics to the 
exact solution of Maxwell equation for a plane electromagnetic 
field incident on a sphere is also discussed. Furthermore the meas- 
ure procedure and the sensitivity of the technique is illustrated 
through selected experimental examples. For this purpose heavy oil 
sprays have been generated by an air assisted nozzle on a vertical 
unconfined burner in isothermal and burning conditions. The radial 
distribution of droplet sizes and polarization ratios allow a charac- 
terization of spray evolution in the early regions of flame. 


2932 Percolation in combusting sprays. II. Width of the 
percolate combustion zone. Kerstein, A.R. (Sandia National 
Labs., Livermore, CA). Combustion Science and Technology; 
37: 47-57(1984). 

The recently introduced concept of percolate combustion 
motivates a refinement of the internal group combustion model ana- 
lyzed by Chiu and coworkers. The continuous flame sheet separat- 
ing combusting and non-combusting regions, regarded in the latter 
model as occupying a zone of negligible thickness, is here regarded 
as a highly convoluted surface occupying a zone of finite thickness, 
the percolate combustion zone. A simple model is employed to esti- 
mate the fraction of the combusting region that is within the perco- 
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late combustion zone. This fraction is estimated to be significant for 
internal group combustion regimes of practical interest. It is pro- 
posed that more detailed spray combustion models can incorporate 
percolation effects by modification of the transport equations and 
the matching conditions. Possible impacts of such modifications, in- 
cluding practical consequences of percolation effects, are discussed. 


2933 Measurements of the effect of elevated pressure on 
soot formation in laminar diffusion flames. Flower, W.L.; 
Bowman, C.T. (Sandia National Labs., Livermore, CA). 
Combustion Science and Technology; 37: 93-97(1984). 

The effect of increased pressure on the formation of soot in 
a laminar diffusion flame is investigated experimentally in a Wolf- 
hard-Parker burner comprising an 8 x 80-mm slot for the flow of 
ethylene fuel at 1.0, 1.5, 2.0, and 2.5 atm pressure. Initial air and 
fuel velocities are 22 and 7 cm/sec, respectively, and the volume 
fraction of soot particles is determined by measuring the transmit- 
ted intensity of a laser beam. The results are presented in graphs 
and discussed. Increasing the pressure from 1.0 to 2.5 atm causes an 
increase in soot volume fraction by a factor of about 7, and a 
power-law relationship (with exponent 1.5-2) is found between the 
total soot volume in a horizontal cross section and the pressure. 
This corresponds to an exponent of 0.5-1.0 for the pressure depend- 
ence of the apparent soot yield in g soot/g fuel. 


2934 Inhibition of hydrocarbon oxidation in laminar 
flames and detonations by halogenated West- 
brook, C.K. (California Univ., Livermore). pp 127-137 of 
Symposium (international) on ‘combustion. Pittsburgh, PA, 
USA; Combustion Institute (1982). (CONF-820801—). Con- 
tract 'W-7405-ENG-48. 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

For many years, experimental studies have been conducted 
regarding the inhibition and extinction of hydrocarbon fuel oxida- 
tion in flames and detonations by chemical additives. There are 
now kinetic and fluid mechanical models which can address many 
of the features of inhibition. The present investigation is concerned 
with the development of a detailed chemical kinetic reaction mech- 
anism for the description of the inhibition of hydrocarbon fuel oxi- 
dation by halogenated species. Attention is given to the numerical 
model and reaction mechanisms, the inhibition of hydrocarbon 
flames, and the inhibition of detonation. 48 references. 


2935 Comprehensive mechanism for the pyrolysis and 
oxidation of ethylene. Westbrook, C.K.; Dryer, F.L.; Schug, 
K.P. (California Univ., Livermore). pp 153-162 <= Sym 

um (international) on combustion. Pittsburgh, mHSA; 
Combustion Institute (1982). (CONF £20800). toa 
W-7405-ENG-48. 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

A detailed chemical kinetic reaction mechanism is developed 
for the intermediate and high temperature pyrolysis and oxidation 
of ethylene. The mechanism, consisting of 93 elementary reactions 
among 26 chemical species, is validated by comparison between 
computed results and measured data from shock tube and turbulent 
flow reactor experiments. New rate expressions are determined for 
a number of reactions between C2H4 molecules and H, O, and OH 
radicals. The comprehensive mechanism accurately reproduces 
available experimental data for pressures ranging from 1 to 12 at- 
mospheres and for fuel-air equivalence ratios from 0.125 to pyroly- 
sis conditions. The resulting mechanism then predicts correctly 
laminar flame and detonation properties for ethylene-air mixtures. 
90 references. 


2936 Toward a comprehensive chemical kinetic mecha- 
nism for the oxidation of acetylene: Comparison of model pre- 
dictions with results from flame and shock tube experiments. 
Miller, J.A.; Mitchell, R.E.; Smooke, M.D.; Kee, R.J. 
(Sandia National Labs., Livermore, CA). pp 181-192 of 
Symposium (international) on combustion. Pittsburgh, PA, 
USA; Combustion Institute (1982). (CONF-820801—). 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 
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Percolation in combusting sprays. I. Transition 
from cluster combustion to percolate combustion in noa-pre- 
mixed sprays. Kerstein, A.R.; Law, C.K. (Sandia National 


Labs., ye atlas CA). dae p 961-969 of ae ree (interna- 
tional) on combustion. 

Institute (1982). 
77TER04433. 


Combustion 
(CONF- 820 sy Gen AC02- 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 
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REFER ALSO TO CITATION(S) 4201003236 


2938 (CONF-841201—2) Dynamics of tubes in fluid 
with tube-baffle interaction. Chen, S.S.; Jendrzejczyk, J.A.; 
Wambsganss, M.W. (Argonne National Lab., IL (U SA)). 
1984. Contract W-31-109-ENG-38. 17p. NTIS, "PC A02/MF 
A01; GPO Dep. File Number DE 7284. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

Three series of tests are performed to evaluate the effects of 
tube to tube-support-plate (TSP) clearance on tube dynamic charac- 
teristics and instability phenomena for tube arrays in crossflow. 
Test results show that, for relatively large clearances, tubes may 
possess TSP-inactive modes in which the tubes rattle inside some of 
the tube-support-plate holes, and that the natural frequencies of 
TSP-inactive modes are lower than those of TSP-active modes, in 
which the support plates provide knife-edge type support. Tube re- 
sponse characteristics associated with TSP-inactive modes are sensi- 
tive to tube-to-TSP clearance, TSP thickness, excitation amplitude, 
tube alignment, and the fluid inside the clearance. In addition, tube 
response is intrinsically nonlinear, with the dominance of TSP-inac- 
tive or TSP-active modes depending on the magnitudes of different 
system parameters. In general, such a system is difficult to model; 
only a full-scale test can provide all the necessary characteristics. A 
tube array supported by TSPs with relatively large clearances may 
be subjected to dynamic instability in some of the TSP-inactive 
modes; tube response characteristics and impact forces on TSPs for 
a tube row are studied in detail. Tube displacements associated with 
the instability of a TSP-inactive mode are small; however, impacts 
of the tube against TSPs may result in significant damage in a rela- 
tively short time. 


2939 (NUREG/CR—3942) Tests to determine how sup- 
port type and excitation source influence pipe damping. 
Arendts, J.G.; Ware, A.G. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Sep 1984. Contract ACO07-761D01570. 27p. 
(EGG—2337). NTIS, PC A03/MF AOl - GPO. File 
Number T185001440. 

A series of vibration tests was performed on the second con- 
figuration of the NRC/EPRI/ANCO piping system at the ANCO 
Engineers test facility. Excitation was provided by a hydraulic 
shaker at three different locations/directions using both random and 
swept-sine-excitation methods. For random excitation, the frequen- 
cy-response-function, complex-exponential-curve-fit method was 
used to compute damping values. For swept-sine tests, half-power- 
bandwidth techniques were used for damping determination. Damp- 
ing for the lowest three modes was 1 to 3% of critical damping and 
decreased as frequency increased. A Rayleigh damping curve fit 
approximated the data well. We conclude as a result of these inves- 
tigations that type of excitation (random versus swept sine) and 
type of support (rigid strut, mechanical snubber, hydraulic snubber, 
rigid strut with gap) has little influence on damping. 
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— ALSO TO CITATION(S) 4202002410, 2596, 2634, 3013, 3139, 3147, 
3. 


2940 (AD-A—143947/0) Study in spurious sensitivity of 
electronics. Quarterly report No. 2, 1 January-31 March 
1984. Yeager, D.M. (ITT Aerospace/Optical Div., Fort 
— (USA)). 29 Mar 1984. 8p. S, PC A02/MF 


A measurement program in which a proton beam irradiates 
sensitive electro-optical sensors used in spacecraft systems has been 
prepared. The progress reported during this period includes device 
procurement and testing of photomultiplier tubes at the Los 
Alamos Meson Physics Facility. The micropulse structure of the 
LAMPF beam is ideal for measuring transient response of the pho- 
tomultiplier tubes. Each tube was placed in the beam head-on so 
that all parts were exposed and side-on so that only the electron 
multiplier was irradiated. 


2941 (BHRA—84/12) Fuel transportation flask water 
impact tests. Bruce, B.A.; Miller, D.S. (British Hydrome- 
chanics Research Association, Cranfield). Nov 1980. 33p. 
(RR—1574). NTIS, PC $37.50. 

A study was carried out to determine pressure developed 
during the impact of a spent nuclear fuel transportation flask with a 
fuel storage pond water surface. Model flasks were dropped from 
heights of up to 4.5 m and pressure measured on the base of the 
flask and on the pond walls. Complex pressure/time histories were 
recorded on the base of the flask. Pressure away from the immedi- 
ate impact area were much lower than theoretically predicted 
values. 


(BMFT-FB-T—84-119) Superconducting resona- 
a. Hillenbrand, B.; Krause, N.; Schnitzke, K.; Uzel, Y. 
(Siemens A.G., Erlangen (Germany, F.R.). Forschungsla- 
boratorium; Bundesministerium fuer Forsc ung und Tech- 
nologie, Bonn (Germany, F.R.)). Jun 1984. 108p. (in 
German). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE84752234. 

Thin walled cylindrical and spherical TMoio-cavities (X- 
band) were fabricated in different ways by shaping of Nb-sheets or 
-tubes. Furthermore an improved chemical polishing procedure was 
developed. Without an explicit thermal treatment magnetic flux 
densities > 90 mT (acceleration field strength > 20 MV/m) with 
quality factors > 10° could be obtained. Measurements of the ther- 
mal conductivity showed that these values are close to the thermal 
limitation. Most Nb cavities were coated with NbsSn our former 
method being modified. The peak value of the critical flux density 
which was nearly temperature independent between 1.3 and 4.2 K, 
amounted to 68 mT (acceleration field strength 16 MV/m). 


2943 (BNL—35251) Critical current anistropy in NbTi 
cables. Garber, M.; Sampson, W.B. (Brookhaven National 
Lab., Upton, NY hare 1984. Contract AC02-76CH00016. 
4p. (CONF-840937—15). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85000889. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The short sample critical current of multifilamentary NbTi 
cables is usually measured in a magnetic field which is oriented per- 
pendicular to the broad face of the cable. This is the same orienta- 
tion that occurs at the equatorial turns of a cos @ type dipole 
magnet and is, therefore, usually specified in quality control short 
sample tests. It is generally found that the current density in cables 
is less than in wires. This degradation, as it is commonly called, 
may be as large as 15%. The effect is illustrated in a statistical way 
which shows the distribution of wire and cable results for the Col- 
liding Beam Accelerator Project at BNL. The current densities 
were calculated using geometrical data given below. Some 200 
cable and 750 wire tests are included in the normal curve distribu- 
tions shown. The mean cable Jc is 14% lower than that of the wire. 
Similar results were obtained in previous work. In this note we 
present results of critical current measurements which are made 
with the applied magnetic field oriented parallel to the plane of the 
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cable (still perpendicular to the direction of current flow) as well as 
perpendicular. It is found that the parallel critical current is gener- 
ally larger than the perpendicular and is usually almost equal to 
that of the wires prior to cabling. The degradation is small for the 
parallel field orientation. 


2944 (BNL—35386) Lengthwise field variation in CBA 
magnets. Willen, E. (Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. 2p. (CONF- 
8406198—12). NTIS, PC A02/MF A001; GPO Dep. File 
Number DE85001223. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The multipole content of the magnetic field in accelerator 
superconducting magnets built with a cos @ current distribution 
inside an iron yoke is determined by the placement of the individual 
current-carrying turns in the coil, by the location of the coil inside 
the iron yoke and by the amount of iron saturation at high field. 
Differences in these parameters cause the multipole content to vary 
from magnet to magnet leading to possible undesirable effects on 
beam behavior. Experience has shown that conductor placement 
errors, due to unavoidable size and placement differences in the 
conductor and current blocks, are the dominant cause of the ob- 
served variation in the multipole content of supposedly identical 
magnets. These variations were studied in existing magnets in order 
to see how similar variations might affect the performance of the 
SSC. 


2945 (BNL—51815) Separation of helium-methane mix- 
tures by single-column pressure swing adsorption. Merrill, 
W.W.; Sackinger, P.A.; Valeiras, H.A. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). Sep 1983. Contract AC02- 
76CHO00016. 60p. (MIT/BNL—83-2). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85002785. 

An experimental and theoretical study of helium-methane 
separations by pressure swing adsorption was conducted using a 
single-column, three step process with an activated carbon adsorb- 
ent. Experimental results showed that the column performance was 
affected by feed step time, operating pressures, and product flow- 
rate. The product enrichment decreased with increasing feed time 
and product flowrate, and increased with increasing operating pres- 
sures. The resistance to mass transfer was investigated and was 
found to be negligible. An equilibrium model which included the 
effects of pressure gradients (spatial and temporal) in the column 
was developed, with the gas flow being described by Darcy’s law. 


2946 (CEA-CONF—7068) Helium pumping with liquid 
ring vacuum pump. Mathy, C.; Gravil, B.; Sauvigne, G.; 
Verdier, J. (CEA Centre d'Etudes Nucleaires de Gaaehie, 
38 (France)). Sep 1983. 6p. (In French). (CONF-8309264— 
2). NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84751857. 

From 16. international congress on cryogenic engineering; 
Paris, France (19 Sep 1983). 

At first the main principles for operation and building of 
liquid ring pumps are remembered and an experiment is described 
which allowed to assess the performance data of such pumps when 
used to pump helium gas with oil. Although they have been de- 
signed to pump air with water the adaptation for helium is rather 
simple, the input power is slightly higher in the same flow and 
pressure conditions, but the limit of the suction pressure is lowered. 


2947 (CEA-CONF—7178) TRIMARAN: a three dimen- 
sional multigroup P1 Monte Carlo code for studies. 
Ermont, G. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). Oct 1983 (CONF-8310125— 
1). NTIS (US Sales Only), PC AWM A01. File Number 
DE84751883. 

From Nuclear Energy Agency Committee on reactor phys- 
ics <a. Oak Ridge, TN, USA (17 Oct 1983). 

MARAN is developed for safety analysis of nuclear 
components containing fissionable materials: shipping casks, storage 
and cooling pools, manufacture and reprocessing plants. It solves 
the transport equation by Monte Carlo method in general three di- 
mensional geometry with multigroup P1 approximation. A special 
representation of cross sections and numbers has been developed in 
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order to reduce considerably the computing cost and to allow this 
three dimensional code to compute with standard numerical pro- 
gram used in parametric studies. Some TRIMARAN results on 
critical experiments with PWR-type fuel pins in lightwater are pre- 
sented in a tabular form. 


2948 (CEA-N—2372) Simplified method for elastic — 
tic analysis of material presenting bilinear kinematic harden- 

ing. Roche, R. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Dec 1983. 22p. (In French). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84751875. 

A simplified method for elastic plastic analysis is presented. 
Material behavior is assumed to be elastic plastic with bilinear kine- 
matic hardening. The proposed method give a strain-stress field 
fullfilling material constitutive equations, equations of equilibrium 
and continuity conditions. This strain-stress is obtained through two 
linear computations. The first one is the conventional elastic analy- 
sis of the body submitted to the applied load. The second one use 
ee ee Young’s modulus and Poisson's ratio) for 

the determination of an additional stress due to imposed initial 
strain. Such a method suits finite elements computer codes, the 
most useful result being plastic strains resulting from the applied 
loading (load control or deformation control). Obviously, there is 
not unique solution, for stress-strain field is not depending only of 
the applied load, but of the load history. Therefore, less pessimistic 
solutions can be got by one or two additional linear computations. 


(CEA-R—5246) Stability of thin shells. Buckling 
plastic 


thermal loading. Study of a simplified model. i 
Hoffmann, A. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). 1984. 73p. (In French). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE84751850. 

The study was carried out on a simple model made of a one 
bar with two hinges. This model is subjected to an axial force com- 
bined with cyclic thermal loading. The plastic hardening of the 
hinges has been taken into account, and the convergence of the 
process, while cycling, has been studied. When the thermal load is 
too high, "progressive buckling” occurs. Diagrams defining the safe 


domain are presented. 


2950 (CONF-840937—17) Application of NbN films to 
the development of very field superconducting magnets. 
Kampwirth, R.T.; Capone, D.W. II; Gray, K.E.; Vicens, A. 


(Argonne National Lab., IL (USA)). 1984. Contract W- 
31-109-ENG-38. 5p. NTIS, PC A A01; 1; GPO Dep. 
File Number DE85002729. 
From Applied superconductivity conference; San Diego, 
CA, - Ke sin 2 — 
the preliminary results of a program recently 
sigue a fag ies Seaahametiebaae tec ecbieaenle tec eae 
ty of using niobium nitride (NbN) films as practical high field su- 
perconductors. Films of varying thicknesses (2 to 9 um) have been 
deposited on sapphire and Hastelloy substrates, using dc magnetron 
sputtering. The superconducting transition temperatures T/sub c/ 
of these films range from 11 to 15°K. Using the WHH extrapola- 


’ tion, upper critical fields H/sub 2c/(0) up to 40 T in the parallel 


direction and 48 T in the perpendicular direction were obtained. 
Critical current densities J/sub c/(H,4.2°K) were = 1x10* A/cm? 
at 20 T in both the parallel and perpendicular directions. The pre- 
liminary results from novel sample preparation technique for TEM 
studies of film cross-sections are briefly described. This technique 
shows the variation in film structure as a function of distance from 
the substrate. 


2951 (DOE/MC/20334—T11) Study of deposition con- 
trol using transpiration. Technical progress report, September 
1984, Louis, J.F.; Kozlu, H. (Massachusetts Inst. of Tech., 
Cambridge (USA)). 1984. Contract AC21-83MC20334. 14p. 
NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE85000215. 


The purpose of this project is to determine the conditions 
under which transpiration may be actually used to avoid the depo- 
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sition of small particles. The application of this work is the control 
of the deposition of small particles over a surface at a temperature 
below the melting point of compounds likely to exist in the com- 
bustion products. A combined experimental and theoretical re- 
search program will be carried out to evaluate the concept of tran- 
spiration as a deposition control strategy. A first order theory will 
be refined by introducing an appropriate model. The experimental 
eae is designed to evaluate and refine the theoretical model 

under conditions which provide the correct Reynolds and Stokes 
numbers. The experimental set up consists of a wind tunnel with a 
test section containing a flat porous transpired section. The meas- 
urements will determine the distribution of velocity and of particle 
concentration in the boundary layer. The experiments will be con- 
ducted for different particles sizes under conditions simulating gas 
turbine conditions. 


2952 (DOE/MC/20334—T12) Study of deposition con- 
trol using Technical progress report. Louis, 
J.F.; Kozlu, H. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Oct 1984. Contract AC21-83MC20334. 6p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE85002339. 

The purpose of this project is to determine the conditions 
under which transpiration may be actually used to avoid the depo- 
sition of small particles. The application of this work is the control 
of the deposition of small particles over a surface kept at a tempera- 
ture below the melting point of compounds likely to exist in the 
combustion products. A combined experimental and theoretical re- 
search program will be carried out to evaluate the concept of tran- 
spiration as a deposition control strategy. A first order theory will 
be refined by introducting an appropriate turbulence model. The 
experimental program is designed to evaluate and refine the theo- 
retical model under conditions which provide the correct Reynolds 
and Stokes numbers. The experimental set up consists of a wind 
tunnel with a test section containing a flat porous transpired sec- 
tion. The measurements will determine the distribution of velocity 
and of particle concentration in the boundary layer. The experi- 
ments will be conducted for different particles sizes under condi- 
tions simulating gas turbine conditions. 


(DP-MS—84-72) Robotics in the radiochemical 
i Young, J.E.; Burkett, S.D.; Spencer, W.A. (Du 
Pont de Nemours (E. 1) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1984. Contract AC09-76SR00001. 10p. 
(CONF-841023—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002824. 

From 27. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (2 Oct 1984). 

Robotics technology provides tools for improved productivi- 
ty and safety in the radiochemical laboratory. Several high volume 
analyses at the Savannah River Laboratory (SRL) have been tar- 
geted for the application of robotics. Some examples include the 
preparation of vials containing sample reagents, radioactive sample 
preparation, and quality control standard preparations. At SRL the 
Zymark components are used with devices which have been fabri- 
cated for our specific needs. These custom devices are described. 


2954 (HEDL-SA—3204-FP) BRET fuel assembly dis- 
mantling machine. Titzler, P.A.; Bennett, K.L.; Kelley, RS. 
Jr.; Stringer, J.L. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Aug 1984. Contract AC06- 
76FF02170. 18p. (CONF-841105—33). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85001072. 

From Joint meeting of the American Nuclear Society and 
pad — Industrial Forum; Washington, DC, USA (11 Nov 

An automated remote nuclear fuel assembly milling and dis- 
mantling machine has been designed, developed, and demonstrated 
at the Hanford Engineering Development Laboratory (HEDL) in 
Richland, Washington. The machine can be used to dismantle irra- 
diated breeder fuel assemblies from the Fast Flux Test Facility 
prior to fuel reprocessing. It can be installed in an existing remotely 
operated shielded hot cell facility, the Fuels and Materials Exami- 
nation Facility (FMEF), at the Hanford Site in Richland, Washing- 
ton. 
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(INER—0484) Manipulation and application of the 
INER-CSRL 218-group neutron cross section library. Yang, 
J.T. (institute of Nuclear Energy Research, Lung-Tan 
(Taiwan). Technical Information Center). Jan 1983. 40p. 
NTIS (US Sales Only), PC A03/MF A0Ol. File Number 
DE85900134. 

A Ps, 218 neutron group cross section reference library 
(CSRL) in the AMPX master interface format has been generated 
from ENDF/B-IV for 74 nuclides of primary interest in criticality 
safety and benchmark calculation. The library was generated with 
the AMPX-II modular code system. Procedures used to generate 
the cross sections, the organization of the library and the applica- 
tions of the library are described. 


2956 (KFK—3294) Progress report on research and de- 
velopment in 1981 of Laboratorium fuer Aerosolphysik und 

Filtertechnik. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Lab. fuer Aerosolphysik und Filtertechnik 
1). Feb 1982. 27p. (In German). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE84752237. 

The report investigates sodium fires, the aerosol swelling 
therm and liberation of aerosols at kerosine fires in reprocessing 
plants. The waste air filtration of reactors is investigated by filter 
behaviour under disturbance and accident conditions. The project 
reprocessing and waste treatment delivered in the field of filter de- 
velopment and waste gas purification results at the procedure de- 
velopment and optimization of filters for waste gas purification. 


2957 (KFK-PFT—84) Development and use of a force 
controlled manipulator for supporting assembling tasks at the 
handling of batteries. Droege, K.H.; Werner, H. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekttraegerschaft Fertigungstechnik). Jul 1984. 30p. 
German). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85750467. 

The modular built manipulator consists of a large mechanical 
structure, electronic control system and a gripping system. Its main 
application is supporting the transport and assembly of heavy 
weighted loads. Because of the large working range of some meters 
there arise dynamic problems of the structures and a new active 
damping system for the structure. The manipulator is position and 
force controlled. In the manual mode the three components of the 
applied operating forces are measured and calculated according to 
the amount and the direction. Thus the operator gets the feeling to 
move a weightless load. High emphasis was laid on the operator's 
safety. Different grippers were designed, built and tested under ex- 
treme conditions. As a result the gripping system fulfilled all re- 
quirements, although the whole system was finally not installed in 
the production line due to the limited working speed. 


2958 (LA-UR—84-1538) Selection of regenerator geome- 
po for magnetic refrigerator applications, Barclay, J.A.; Sar- 
S. (Los Alamos National Lab., NM (USA)). 1984. 
reo a W-7405-ENG-36. 33p. (CONF- 841201—9). NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE84012637. 
From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

In our effort to develop magnetic regenerators of high effi- 
ciency we have looked at the following geometries: (1) tube chan- 
nels in solid block; (2) stack of perforated plates normal to the fluid 
flow direction; (3) stack of solid plates parallel to fluid flow direc- 
tion, and packed bed of spherical particles; (4) loose packed; and (5) 
sintered. Reported are computations of the overall efficiency of the 
regenerator, considering heat transfer, longitudinal conduction, and 
fluid pressure drop, for all the above arrangements as a function of 
geometrical variables, such as overall length and particle diameter 
or plate thickness. The results yield the optimum geometry for a 
given combination of other controlling parameters, such as frequen- 
cy, porosity, and fluid properties. The different geometries are 
compared under the constraint that the mass of magnetic material is 
the same for all. This condition is peculiar to the magnetic refriger- 
ation process because the net refrigeration and driving forces are 
proportional to the mass of magnetic material. 
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2959 (LBL—17633) Development of high field Nb-Ti ac- 
celerator dipoles. Hassenzahl, W.; Gilbert, W.; Peters, C. 
(Lawrence Berkeley Lab., CA (USA)). Sep 1984. Contract 
ACO03-76SF00098. 7p. (CO )NF- 840937—11). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85000621. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

A four layer, 5 cm beam tube aperture, 1-m, long model ac- 
celerator dipole has been built and recently tested at the Lawrence 
Berkeley Laboratory. The conductor for this dipole is graded. The 
cable used for the inner two layers has about 30% more supercon- 
ductor than that in the outer two layers, so the conductors reach 
the short sample limit at nearly the same current. This magnet is 
the third of a series of high field dipoles under development at 
LBL and has been tested at 1.8 and 4.2°K in liquid helium at one 
atmosphere pressure. Because of the large forces exerted at high 
field the magnitude and distribution of prestress in the assembled 
coil are quite important. The stress in each layer was measured and 
adjusted quite closely during the assembly process. The magnet 
achieved 9.08 T at 1.8°K and 7.15 T at 4.4°K. These fields appear 
to correspond to the critical current limits of the conductors in the 
region of the splice between layers 3 and 4. Training behavior, 
ramp rate sensitivity and magnetic field measurements are de- 
scribed. 8 references, 5 figures, 4 tables. 


2960 (LBL—18191) Ultrasensitive m devices. 
Clarke, J. (Lawrence Berkeley Lab., CA (USA)). re 1984. 
Contract AC03-76SF00098. 10p. (CONF-840842—31). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85000672. 

From 17. international conference on low temperature phys- 
ics; Karlsruhe, F.R. Germany (15 Aug 1984). 

Both dc and rf Superconducting QUantum Interference De- 
vices (SQUIDs) are widely used as ultrasensitive detectors of mag- 
netic flux. Present research is focussed largely on thin-film dc 
SQUIDs fabricated with photolithographic techniques. The current 
status of this field is briefly reviewed. The impact of dc SQUIDs 
with improved sensitivity on noise thermometry and gravitational 
wave antennas is discussed. 


2961 (LBL—18214) Electron image simulation: a com- 
plementary processing technique. O'Keefe, M.A. (Lawrence 
Berkeley in. CA SCUSA)). Aug 1984. Contract AC03- 
76SF00098. 47p. (CONF-8404197—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85000685. 

From 3. Pfeffercorn conference; Ocean City, MD, USA (10 
Apr 1984). 

At present it is difficult to use direct image processing tech- 
niques to determine the specimen structure from electron micro- 
graphs obtained under non-linear imaging conditions, and impossi- 
ble when the effects of dynamical scattering are strong (as in the 
case of thicker specimens). However, computing techniques are 
available to simulate high-resolution transmission electron micro- 
scope (HRTEM) images of postulated model structures. With these 
techniques it is possible to confirm the validity of interpretation of 
recorded micrographs, to help analyze crystal defects, to character- 
ize microscope parameters, and to determine the ranges of validity 
of commonly used interpretive approximations. Because processed 
micrographs can lead to suitable model structures and, in turn, 
models can indicate optimum directions for processing, the two 
techniques are excellent complements. Extensive references. 


2962 (MINTEK-M—78) Evaluation of the Leeds labora- 
tory-scale flotation cell. Liddell, K.S.; Dunne, R.C. (Council 
for Mineral Technology, Randburg (South Africa)). 26 Jan 
1983. 18p. NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE84901322. 

A laboratory-scale flotation cell designed by Professor C. 
Dell at the University of Leeds, England, was evaluated at Mintek. 
The cell was designed to achieve maximum reproducibility between 
tests by the control of as many process variables as possible, and to 
have a froth discharge that does not involve scraping by an opera- 
tor. The cell was compared with a Denver laboratory flotation cell 
operated in two modes. The Leeds cell gave the least variation be- 
tween replicate tests, but initially it had a number of mechanical 
problems owing to its somewhat fragile design and construction. 
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After being modified, it was used for over eighty flotation tests and 
performed satisfactorily. When an operator is familiar with the cell, 
it is relatively simple to use and gives reliable results. 


2963 (MINTEK-M—135) Installation of a 100 kVA ac 
plasma furnace at Mintek. Curr, T.R. (Council for Mineral 
Finns Randburg (South Africa)). 30 May 1984. 16p. 
Het A ll (US Sales Only), PC A03/MF AO1. File Number 

Tse eclestlien end ineniiatian Gf 0 200 UWA:00-gleeue the- 
nace at the Council for Mineral Technology (Mintek) are de- 
scribed. A series of commissioning tests demonstrated that the fur- 
nace is capable of smelting ore and coal fines to yield various ferro- 
alloys. The stability of the arc is primarily a function of furnace 
temperature, but at low temperatures the influence of the system re- 
actance, the type of plasma-injection gas, and the addition of feed 
material are significant. Under some furnace conditions, usually at 
high temperature, the mode of electrical conduction between the 
electrodes includes the molten-metal bath. Further work is recom- 
mended so that the detailed metallurgical performance of the fur- 
nace can be established for various materials. 


2964 (N—84-24653) Transverse flat-plate heat pipe ex- 
perimext (S1005). Owen, J.W.; Edelstein, F. (National Aero- 
nautics and Space Administration, Huntsville, AL (USA). 
George C. Marshall Space Flight Center). Feb 1984. 4p. 
NTIS, PC A09/MF AO1. 

In Langley Research Center, Long Duration Exposure Fa- 
cility (LDEF), 74-77 p., N—84-24632 15-15. 

The objective of this experiment is to evaluate the zero-g 
performance of a number of transverse flat plate heat pipe modules. 
Performance will include the transport capability of the pipes, the 
temperature drop, and the ability to maintain temperature over 
varying duty cycles and environments. Additionally, performance 
degradation, if any, will be monitored over the length of the Long 
Duration Exposure Facility (LDEF) mission. This information is 
necessary if heat pipes are to be considered for system designs 
where they offer benefits not available with other thermal control 
techniques. 


2965 (N—84-25060) Status of understanding for bearing 
materials. Bamberger, E.N. (General Electric Co., Cincin- 
nati, OH (USA)). Apr 1984. 22p. NTIS, PC A17/MF AOl. 

In Lewis Research Center, Tribology in the 80’s, Volume 2, 
773-794 p., N—84-25047 15-37. 

The structural materials and potential failure modes for high 
technology aircraft gas turbine bearings are reviewed. Among the 
failure modes discussed for iron-base through-hardened bearing ma- 
terials are fatigue, surface distress, and corrosion. It is shown that 
the sub-surface initiated rolling-contact fatigue failure mode is rea- 
sonably well understood and in most cases can be controlled by 
proper material selection and design. Current bearing materials pro- 
vide long life and high reliability in existing applications. A new 
generation of materials are being developed which will provide im- 
proved fracture toughness, better corrosion resistance, and a further 
extension of bearing fatigue life. Bearing problems due to surface 
distress, caused by a variety of surface and near surface anomalies, 
are less well understood. This area will require the implementation 
of an interdisciplinary effort to improve the level of understanding 
of metallic surface-lubricant reactions and interactions. 


(NUREG/CR—3760) Recommendations for ductile 
sol latte: Silene dalheé tabieiin tor Gaulle ous teen tout 
fuel shipping containers. Schwartz, M.W. (Lawrence Liver- 
more National Lab., CA (USA)). Apr 1984. Contract W- 
7405-ENG-48. 50p. (UCRL—53532). NTIS, PC A03/MF 
A01 - GPO; GPO Dep. File Number T184014381. 

This report presents recommendations for establishing design 
and acceptance criteria for the ductile cast iron to be used for fabri- 
cating spent-fuel shipping casks. These recommendations address 
design criteria for preventing ductile failure, and acceptance criteria 
for preventing brittle fracture, based upon drop testing a flawed 
prototype cask. 
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2967 (NUREG/CR ee ee ee 

containers. Fischer, L.E.; Lai, W. (Lawrence Liver- 
more National Lab., CA (USA)). Apr 1984. Contract W- 
7405-ENG-48. 13p. (UCRL—53544). PNTIS, PC A02/MF 
A01 - GPO; GPO Dep. File Number T184014484. 

Criteria are identified for controlling the fabrication of metal 
components of shipping containers used for transporting radioactive 
materials. The criteria have been selected from the ASME Code 
and are based on the level of radioactive materials being transport- 
ed and the nuclear safety function of the container’s components. 
Criteria are identified for fabrication processes which are related to 
materials control, forming, heat treatment, examination and accept- 
ance testing. Implementation of the criteria will ensure the structur- 
al integrity of shipping containers at levels consistent with the ra- 
dioactive materials being transported. 14 references, 3 tables. 


2968 pyrene 4 Prospects for small cryocoolers. 
Final report. Radeba R. (National Bureau of St sey 
Washington, DC (USA)). 1982. Sp. Pub. in 

International Cryogenic Conference (9th) held at a 
Japan on May 11-14, 1982, p761-765, 1982. 

Small cryocoolers are commonly used in the areas of infra- 
red detection, satellite communication, and cryopumps. Some 
emerging application areas deal with SQUID and Josephson junc- 
tion devices, which require temperatures of about 8 K or below. 
The need for high reliability in these small cryocoolers has dictated 
the use of regenerative-cycle machines, but such machines are pres- 
ently limited to temperatures above about 8 K. This paper discusses 
some of the research being done to improve reliability, decrease 
noise, and reduce the low-temperature limit of small cryocoolers. 


2969 capes <n Cryocooler for applications re- 
quiring low magnetic and mechanical interference. Final 
report. Zimmerman, J.E.; —~ D.E.; Sullivan, D.B. (Na- 
tional Bureau of Standards, W: m, DC (USA)). Dec 
1982. 1lp. Pub. in Proceedings of Biennial Conf. Refrigera- 
tion Cryogenic Sensors (2nd) Electronic Systems, NASA 
Goddard Space Flight Center, Greenbelt, MD. December 
7-8, 1982, NASA Conference Publication 2287, p95-105. 

A very low-power low-interference Stirling cryocooler is 
being developed based on principles and techniques developed over 
the last four years and described in several previous publications. It 
differs in several important details from those built previously. It 
uses a tapered displacer based upon an analytical optimization pro- 
cedure. The displacer is driven by an auxiliary piston and cylinder 
(rather than by mechanical linkage) using some of the working fluid 
itself to provide the driving force. This provides smooth, vibration- 
free motion, and, more importantly, allows complete mechanical 
and spatial separation of the cryostat from the pressure-wave gener- 
ator. Either of two different pressure-wave generators can be used. 
One uses a non-contaminating unlubricated ceramic piston and cyl- 
inder. The other uses a compressed-air-operated rubber diaphragm 
and motor-driven valves to cycle the pressure between appropriate 
limits. 


2970 (PNL—4161) Comparison of structural computer 

programs used for the analysis of spent fuel shipping casks. 

Friley, J.R. (Pacific Northwest Lab., Richland, WA 

(USA)). Sep 1984. Contract AC04-76DP00789: AC06- 

76RL01830. 50p. (TTC—0306). NTIS, PC A03/MF AO; 1; 
GPO Dep. File Number DE85002444. 

Several structural analysis computer programs were selected 
and used in analyses relevant to the hypothetical impact require- 
ments for spent fuel shipping cask designs. The objective of the 
study was to evaluate the computer codes by performing a series of 
analyses and comparing results. The code evaluation efforts treated 
end and side impact situations only. As a result, the models were 
either one or two dimensional. Both clad lead and solid wall con- 
struction types were considered. For clad lead models, frictionless 
sliding between the lead and cladding was assumed. General agree- 
ment was achieved between the codes for problems involving non- 
clad models. For clad models, agreement between the codes was 
poor. This work was sponsored by the Department of Energy 
through the Transportation Technology Center at Sandia National 
a Albuquerque, New Mexico. 16 references, 18 figures, 
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2971 (SAND—84-1750) User/Programmer Guide for 
UCMD 109 hole/cell/multi-vertex polyarc coordinate table 
generator. LaFrance, L.J. (Sandia National Labs., Albuquer- 
ue, NM (USA)). Aug 1984. Contract AC04-76DP00789. 
4p . NTIS, PC A03. File Number T1I85001319. 

This document describes and documents UCMD 109/Ver- 
sion 1.0 - an Applicon Graphics System AGS/880-I user command. 
The program generates a table of x and y coordinates of either se- 
lected holes, cells, or multi-vertex polyarcs. The coordinates are 
referenced to a user defined origin. 


2972 (UCID—19323-84-2) Engineering research 
progress report, October 1983-March 1984, Woo, H.H.; 
Cherniak, J.C.; Hymer, J.D.; Kamelgarn, M.B. (eds.). (Law- 
rence Livermore National Lab., CA (USA)). Aug 1984. 
Contract W-7405-ENG-48. 64p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE85000165. 

Our intent in this progress report is to provide a summary of 
the activities pursued by members of the Mechanical Engineering 
(ME) Department's Engineering Research Program. The Program's 
mission is to do research for specific applications in mechanical-en- 
gineering fields that are of immediate or potential interest to the 
Laboratory. The FY84 Program comprises nine projects in four 
thrust areas in the ME Department. The thrust areas are: Surface 
Measurements and Characterization; Fabrication Technology; Ma- 
terials Characterization and Behavior; and Computer-Aided Engi- 
neering. In the past, our research was supported almost exclusively 
by weapons programs; recently, however, we significantly in- 
creased our involvement in other Laboratory programs as well. In 
response to this change, we have established new procedures and 
guidelines for the submission, review, and selection of research pro- 


posals. 


2973 (VTT-TUTK—266) Creep damage and residual life 
of pipings. Auerkari, P.; Vierros, P.; Salonen, J. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland)). 1984. 36p. 
(In Finnish). Valtion Teknillinen Tutkimuskeskus, Espoo, 
Finland. File Number T184752093. 

The assessment of residual life and safety of power plant 
components submitted to creep loads can be based on both destruc- 
tive and non-destructive testing. The replica method seems to be 
the most promising of the non-destructive methods. The replica in- 
spections should be made with care to ensure the observation of 
maximum creep damage. If properly carried out, the replica 
method has the advantage of not necessarily requiring information 
about the stress and temperature history of the components. The as- 
sessment rules which are used for the first inspections are conserva- 
tive enough but even more damage can usually be tolerted especial- 
ly in small and old power plants. The need for strain measurements 
is somewhat doubtful at least before reaching the design life. When 
necessary these measurements could be replaced by appropriate de- 
structive testing. 


2974 Grapple assembly. Schmid, F.L. (to Dept. of 
Energy). US Patent 4,447,085. 8 May 1984. Filed date 2 Jun 
1982. vp. 

PAT-APPL-384307. 

A grapple includes a pivotal L-shaped catch and a lever ar- 
ranged to move the catch to an object-releasing position when the 
lever engages the object. 


2975 32 tesla hybrid magnet system. Leupold, M.J.; 

Iwasa, Y.; Weggel, R.J. (MIT Cambridge (U.S.A.)). Journal 

ong (Paris), Colloque; 45: 41-44(Jan 1984). (CONF- 
71— 

From 8. international conference on magnet technology and 
exhibition; Grenoble, France (5 Sep 1983). 

The paper describes the design and construction of a hybrid 
magnet system to generate 32T with 9MW of electrical power. The 
system consist of an 11T niobium-titanium superconducting magnet, 
a 1.8K/4.2K cryostat, and a high-performance, water-cooled Bitter 
magnet, all of which are discussed in the paper. 
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2976 Recent progress in high field systems. Leupold, 
M.J. (MIT Cambridge (U.S.A.)). Journal de Physique (Paris), 
Colloque; 45: 9-14(Jan 1984). (CONF-830971—). 

From 8. international conference on magnet technology and 
exhibition; Grenoble, France (5 Sep 1983). 

High-field magnet laboratories continue to make advances in 
magnet technology which benefit the magnet community as a 
whole. In this paper we report on current water-cooled, supercon- 
ducting, hybrid, and pulse magnet activities and comment on their 
general significance to magnet technology. 


2977 Comparison of scattering amplitudes from various 

diffraction and attenuation corrections. 

Wormley, S.J.; Thompson, D.O. (Ames Lab. USDOE, 

Iowa State Univ., Ames, IA). pp 323-332 of Review of 

rogress in quantitative nondestructive evaluation. Vol. 3A. 

ompson, D.O.; Chimenti, D.E. New York, NY, USA; 
Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter presents a limited experimental assessment of 
the adequacy of specific data processing procedures for three dif- 
ferent transducers and three different samples utilizing Weiner filter 
concepts and diffraction and attenuation corrections. Theoretical 
curves are used for scattering amplitude as an absolute standard of 
comparison and therefore as the criterion of adequacy. Three 
sample configurations were selected that provided a broad range of 
both flaw scattering characteristics and material properties associat- 
ed with ultrasonic propagation in order to provide a reasonably 
rigid assessment of described signal processing procedure. It is con- 
cluded that the dual processing used (deconvolution with a Weiner 
filter and diffraction/attenuation correction) is sufficient to elimi- 
nate transducer variability in the center regions of the scattering 
amplitude curves where the signal/noise ratios are reasonably large 
(8-10) and away from both the low and high frequency ends of the 
spectrum. 


29078 Helium flow measurement using ultrasonic tech- 
nique. Sondericker, J.H. (Brookhaven National Laboratory, 
Upton, New York). pp 887-894 of Advances in cryogenic 
engineering. Vol. 29. Fast, R.W. New York, NY, USA; 
Plenum Press (1984). (CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter presents data from three different mass flow de- 
vices to demonstrate that the ultrasonic method of determining 
mass flow is at least as accurate as the Hastings flowmeter and cal- 
orimeter. Ultrasonic mass flow meter accuracy is limited only by 
timing crystal, calculated density and sound velocity errors. The 
advantages of the acoustic device include negligible flow obstruc- 
tion, independence of calibration, and high resolution with linearity 
over wide flow ranges. Different types of commercial piezoelectric 
transducers were tested to assess their characteristics in helium over 
the desired operating temperature range. One count of differential 
time was equivalent to a change in mass flow of approximately 
0.013 g/s from 321 K to 6 K. It is determined that as temperature 
decreased, the sound velocity of the gas decreased but the value of 
minimum resolvable mass flow was compensated by increasing 
helium density resulting in an instrument with essentially constant 
minimum mass flow sensitivity over the entire operating tempera- 
ture range. 


2979 Pulsed current resistance thermometry. Kuchnir, 
M. (Fermi National Accelerator Laboratory, Batavia, IIli- 
nois 60510). pp 879-886 of Advances in cryogenic engineer- 
ing. Vol. 29. Fast, R.W. New York, NY, USA; Plenum 
Press (1984). (CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter describes the thermometry system designed for 
monitoring and automatic control of the cryogenic equipment in 
the Fermilab superconducting accelerator. It is based on platinum 
and carbon composition resistors which are measured under micro- 
processor control by means of current pulses. A detailed descrip- 
tion of the measuring circuits as well as the preparation and calibra- 
tion of the carbon resistors is presented. The electronic system used 
in this thermometric procedure consists of two modules: a 14 chan- 
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nel current source module in a standard NIM crate and its control 
module in the multibus crate containing the refrigeration micro- 
computer. The processing of carbon composition resistors into ther- 
mometers for the Energy Saver Accelerator consists of mounting 
them in a protected and stress free way on special printed circuit 
cards which after “training” and calibration are installed for use im- 
mersed in helium. The described thermometry system has been op- 
erating reliably since inception. 


2980 Calculation of the pressure rise in the Fermilab 
19000 L helium dewar. Walker, R.J. (Fermi National Accel- 
erator Laboratory, Batavia, Illinois). pp 777-784 of Ad- 
vances in cryogenic engineering. Vol. 29. Fast, R.W. New 
York, NY, USA; Plenum Press (i984). (CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter describes the PD5000 computer program which 
was written to calculate the pressure rise in the liquid helium dewar 
of the Fermilab Central Helium Liquefier. The aim of the calcula- 
tion is to verify that the pressure in the inner vessel will not rise 
above a safe level in a catastrophic venting situation. Computer 
runs of the program were made using various values of vent pipe 
diameter and the Darcy friction coefficient. The main program 
(MAIN) reads in the initial dewar conditions, step sizes, vent pipe 
diameter, length, the assumed Darcy friction factor for the gas flow 
in the vent pipe, and a stop time used to terminate the execution. 
At each step in the time development, MAIN calls subroutines 
FLUX and PIPE to calculate the heat flux to the inner vessel and 
the flow in the vent pipe respectively. The results of the calculation 
indicate that the 11.1 cm diameter vent stack installed in the dewar 
limits the pressure rise to a safe level. 


2981 Helium refrigerator with features for operation at 
supercritical pressure. Wu, K.C.; Brown, D.P.; Schlafke, 
A.P.; Sondericker, J.H. (Brookhaven National Laboratory, 
Upton, New York). pp 495-501 of Advances in cryogenic 
engineering. Vol. 29. Fast, R.W. New York, NY, USA; 
Plenum Press (1984). (CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter describes the cold end of a helium refrigerator 
with pressurized supercritical cooling. An ejector is used to create 
sub-atmospheric pressure in a vessel called the subcooler. Topics 
considered include refrigeration capacity, the performance of the 
ejector, and the performance of the cold circulating pump. Two 
methods of circulating helium through the load are considered: the 
cold circulating pump and the J-T flow from the refrigerator. A 
Claude type refrigerator with liquid nitrogen precooling was con- 
structed. A reciprocating expansion engine and brazed aluminium 
heat exchangers are used. By using an ejector to create sub-atmos- 
pheric pressure in the system, a low temperature in the load is ob- 
tained without having to operate a room temperature compressor at 
subatmospheric pressure. 


2982 Combined cold compressor/ejector helium refriger- 
ator cycle. Schlafke, A.P.; Brown, D.P.; Wu, K.C. (Brook- 
haven National Laboratory, Upton, New York). pp 487-493 
of Advances in cryogenic engineering. Vol. 29. Fast, R.W. 
New York, NY, USA: Plenum Press (1984). (CONF- 
830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter demonstrates how the use of a cold compressor 
in series with an ejector is an effective way to produce the desired 
low pressure in a helium refrigeration system. The cold compressor 
is tentatively located at the low pressure side below the J-T heat 
exchanger. The ejector is the first stage and the cold compressor is 
the second stage of the two-stage pumping system. A centrifugal, 
oil-bearing type compressor was installed on the R & D refrigerator 
at the Brookhaven National Laboratory. It is determined that the 
combined cold compressor and ejector system produces a lower 
temperature on the same load or more cooling at the same tempera- 
ture compared with a system which uses an ejector alone. Results 
of the test showed a gain of 20%. 





42 ENGINEERING 
4202 Facilities And Equipment 


2963 Forced two-phase cooling of the TPC supercon- 
ducting solenoid. Green, N.A.; ~ ug pe Rago, C.E.; Ta- 
laska, T.; Taylor, J.D.; Van Slke, H. pp 385.392 of Ad- 


vances in cryogenic enginee Vol. 29. Fast, R.W.; Peter- 
son, H.; Rinte R.J.; et. New York, NY, USA; 
Plenum ’Press (1984). (CONF- 830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA This chaner 1983). 


describes the cryogenic tests of the TPC 2- 
meter-diameter superconducting solenoid on a 200 W refrigerator 
with gas-bearing turbines. The solenoid is cooled with two phase 
helium in forced flow around the superconducting winding. The 
TPC superconducting solenoid consists of the gaseous helium com- 
pressor system, the CTi Model 2800 cold box, the control dewar 
and transfer lines, the conditioner system, and the two phase cooled 
superconducting magnet. Topics considered include calorimetry 
and measurements of refrigerator performance, cooldown of the 
magnet system to 10 K, and the operation of the TPC cryogenic 
system. The two-phase helium is circulated using either the J-T cir- 
cuit flow or a bellows type liquid helium pump. The problems asso- 
ciated with running a variable load on a gas-bearing turbine refrig- 
erator are discussed. 


2984 Refrigeration system for the Fermilab supercon- 
ducting collider detector solenoid. Wands, R.H.; Fast, R.W. 
(Fermi National Accelerator Laboratory, Batavia, Illinois). 
pp 377-383 of Advances in cryogenic engineering. Vol. 29. 
Fast, R.W. New York, NY, USA; Plenum Press (1984). 
(CONF-830841—). 
From Cryogenic engineering conference; Colorado Springs, 
CO, USA a6 G2 Aug 1983). 
This chapter describes the supply and control of a forced, 
two-phase helium flow, with liquid nitrogen radiation shields and 
intercepts providing insulation against heat leak. The Fermilab sat- 
ellite refrigerator consists of a 400 hp Mycom twostage screw com- 
pressor, a four stage counterflow heat exchanger with liquid nitro- 
gen precooling, and two expansion engines. Topics considered in- 
clude refrigeration requirements, the magnet cooling circuit, the re- 
frigerator control system, and project status. A flow of two-phase 
helium with high liquid fraction is necessary considering the pres- 
sure drop through the 100 m of cooling tube and the need for good 
heat transfer from the superconducting coil. The control system is 
based on the Fermilab Tevatron system. 


2985 Control and operation cost optimization of the 
HISS cryogenic system. Porter, J.; Anderson, D.; Bieser, F. 
(Lawrence Berkeley Laboratory, University of California, 
Berkeley, California). pp 351-358 of Advances in cryogenic 
engineering. Vol. 29. Fast, R.W. New York, NY, USA; 
Plenum Press (1984). (CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter describes a control strategy for the Heavy Ion 
Spectrometer System (HISS), which relies upon superconducting 
coils of cryostable design to provide a particle bending field of 3 
tesla. The control strategy has allowed full time unattended oper- 
ation and significant operating cost reductions. Microprocessor con- 
trol of flash boiling style LIN circuits has beer successful. It is de- 
termined that the overall operating cost of most cryogenic systems 
using closed loop helium systems can be minimized by properly bal- 
ancing the total heat load between the helium and nitrogen circuits 
to take advantage of the non-linearity which exists in the power 
input to 4K refrigeration characteristic. Variable throughput com- 
pressors have the advantage of turndown capability at steady state. 
It is concluded that a hybrid system using digital and analog input 
for control, data display and alarms enables full time unattended 
operation. 


Heat flow in a He II filled fin. Warren, R.P. 
(Yale Univ. New Haven, CT). pp 335-342 of Advances in 
cryogenic engineering. Vol. 29. Fast, R.W. New York, NY, 

USA; Plenum Press (1984). (CONF-830841—). 
From Cryogenic engineering conference; Colorado Springs, 

CO, USA af ce Aug 1983). 

This chapter demonstrates the influence of diameter, length, 
Kapitza conductance and temperature on the heat carrying capacity 
of an externally cooled, circular He II filled channel with zero net 
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mass flow and of negligible wall thermal resistance. Topics consid- 
ered include the internal convection mechanism and the heat trans- 
fer model (boundary conditions, solution procedure). The large ap- 
parent thermal conductivity of He-II is explained by the two fluid 
model as an internal convection in which there is a counter flow of 
the normal and superfluids with no net mass flow. A separate bath 
is considered in which an He-IIp (pressurized superfluid helium) 
filled fin is immersed which extends from the heated reservoir. A 
single heat sink can serve multiple heat sources. 


2987 Transient heat transfer in superfluid helium - Part 
II. Dresner, L. (Fusion Energy Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee). pp 323-333 of 
Advances in cryogenic engineering. Vol. 29. Fast, R.W. 
New York, NY, USA; Plenum Press (1984). (CONF- 
830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter gives similarity solutions in analytic form to 
problems concerning the temperature in a half-space with clamped 
temperature at the free face and in an infinite medium with a pulsed 
plane heat source. These problems are important for the nonlinear 
diffusion equation based on the Gorter-Mellink relation, which de- 
scribes heat transport in superfluid helium. Topics considered in- 
clude the pulsed-source problem, the disappearance of a warm zone 
in a long channel, recovery from burnout (Seyfert's model), and the 
validity of the infinte-channel approximation. The clamped-temper- 
ature problem describes recovery from burnout (phase transition to 
He-I at the heated surface) in the presence of steady heating. The 
pulsed-source problem describes the late stages of disappearance of 
a zone of warm He-II in a long channel. 


2988 Heat transfer to subcooled He I. Caspi, S. (Law- 
rence Berkeley Laboratory, Univ. of California, Berkeley). 
pp 281-287 of Advances in cryogenic engineering. Vol. 29. 
Fast, R.W. New York, NY, USA; Plenum Press (1984). 
(CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter discusses free convection heat transfer, limiting 
heat flux to subcooled He I, and geometry effects. Cryostable su- 
perconducting magnets, which operate in pool boiling He I, are af- 
fected by critical heat flux densities. The main regions involved are 
the peak nucleate boiling and recovery heat fluxes at a conductor 
temperature no more than a few hundred millikelvin above the pool 
temperature. The availability of a large volume (approx. 100 liters) 
of subcooled He I at the Lawrence Berkeley Laboratory supercon- 
ducting dipole test facility enabled the study of heat transfer. Con- 
vection crises and boiling crises are discussed. The heat flux density 
at the transition from convection to nucleate boiling is measured at 
different degrees of subcooling. 


2989 Consequences of Shorted Turns in a superconduct- 
ing magnet. Turner, L.R. (Argonne National Laboratory, 
Argonne, IL). pp 255-264 of Advances in cryogenic engi- 
neering. Vol. 29. Fast, R.W. New York, NY, USA; Plenum 
Press 1984). (CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter describes the computer code SHORTURN, 
whose purpose is to perform a coupled thermal and magnetic anal- 
ysis of a superconducting magnet with a shorted turn or turns. Mul- 
tiple shorted turns are considered. A shorted turn is one of the 
most likely faults of a large superconducting magnet. Shorted turns 
have been reported recently in both the General Electric (GE) and 
General Dynamics (GD) coils for the Large Coil Project (LCP) at 
the Oak Ridge National Laboratory. Analysis with SHORTURN 
demonstrates that the consequences of shorted turns depend strong- 
ly on the discharge time, the short resistance, and the number of 
shorted turns. Oscillating currents can greatly increase the wear 
and decrease the life of the magnet. 
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2990 Passive quench arrest by a chimney induced deluge 

at every quench front. Sydoriak, S.G. (Los Alamos National 

Lab., Los Alamos, NM). pp 225-235 of Advances in cryo- 

= ic engineering. Vol. Fast, R.W. New York, NY, 
SA; Plenum Press (1984). (CONF- -830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter describes a magnet in which a growing quench 
stops itself spontaneously within a fraction of one winding turn be- 
cause vapor in quench-heated channels generates a progressively in- 
creasing downflow of liquid in advance of each of the quench 
fronts. The downflow eventually becomes a deluge as the quench 
grows. The design of the multiple arrested quench magnet is dis- 
cussed. It is shown how to construct a magnet so that if an arrested 
quench arises when it is at its highest operating current, peak nucle- 
ate boiling will exist in all quenching channels. 


2991 Advanced high-field coil designs; 20 TESLA. 
Hoard, R.W.; Cornish, D.N.; Hickman, R.B.; Leber, R.L.; 
Lee, J.D.; Scanlan, R.M.; Zbasnik, J.P. (Lawrence Liver- 
more National Lab., Univ. of California). pp 57-66 of Ad- 
vances in cryogenic engineering. Vol. 29. Fast, R.W. New 
York, NY, USA; pg Press Cis84), (CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

chapter examines the technology required for produc- 

ing very high-field barrier solenoid coils. Topics considered include 
superfluid helium for advanced magnets, conductor reinforcement, 
the computer programs ADVMAGNET and CONDUCTOR, a 
sample coil design (20-T, 2-m diameter bore), and future research 
development needs. CONDUCTOR designs the conductor wind- 
ings, insulation, stainless steel reinforcing, and coolant flow chan- 
nels. ADVMAGNET takes the coil pack current densities given by 
CONDUCTOR, and derives the graded subcoil geometries for pro- 
ducing the required central on-axis magnetic field. The main goal 
of future research to optimize coil designs is to reduce the magnet’s 
size. It is concluded that the designed magnets will greatly contrib- 
ute to the national mirror fusion program. 


2992 Feasibility tests of pipeline pigs for cryogenic pipe- 
lines. Hipple, D.L. (Lawrence Livermore National Labora- 
tory, Livermore, California). pp 859-867 of Advances in 
cryogenic engineering. Vol. 29. Fast, R.W. New York, NY, 
USA; Plenum Press (1984). (CONF-830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

chapter reports on a cryogenic pig experiment which 

was designed to test the concept of using a pneumatically driven 
pipeline pig to force cryogenic fluid through a long, large diameter 
pipe, which is one of the key features of the proposed large scale 
Spill Safety Test Facility. The Spill Safety Test Facility will spill 
materials such as liquefied natural gas (LNG), liquefied petroleum 
gas (LPG), ammonia, and other liquefied gases under controlled 
conditions so that atmospheric dispersion of these materials can be 
better understood. Topics considered include pig designs, the test 
setup, a calculation model for water tests, characterizing free ex- 
pansion tests for water tests, a calculation model for liquid nitrogen 
tests, calculation vs. experiment for liquid nitrogen tests, and per- 
formance of the drive gas system. The 3 pig designs tested were 
bullet shaped polyurethane foam pigs, close fitting spherical metal 
pigs, and cylindrical metal pigs with flexible wipers. It is deter- 
mined that the cylindrical wiper pig survived the water and LN2 
tests with the least damage, and could be repaired when damage 
did occur. 


2993 (LA-tr—84-44) Investigation of the output param- 
eters of the pulsed neutron generator NGI-5, Kir’ianov, G.I.; 
Chekhonin, A.N. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. Translated from Iadernofi- 
zicheskie metody analiza veshchestva, 1971, pp 288-294. 
llp. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85001823. 

An analysis of the structural scheme of the neutron genera- 
tor and the study of the processes in the ion source and the depend- 
ence of the output of the neutron flow on various parameters makes 
it possible to develop small pulsed generators with increased out- 
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puts of the neutron flows and to stabilize the output over time. In 
order to reduce the dimensions of pulsed neutron generators it is 
necessary to develop accelerating voltage pulsed generators with 
accelerating times on the order of 0.1 microseconds which makes it 
possible to increase the electrical strength and reduce the energy 
consumed, i.e., to increase the efficiency of the device and reduce 
its dimensions. 


2994 Design and operation of the 30 MJ superconduct- 
ing magnetic storage system on the Bonneville Power Admin- 
istration bus. Schermer, R.I.; Barron, M.H.; Boenig, H.J.; 
Brown, R.R.; Criscuolo, A.L.; Cumming, C.J.; Dean, J.W.; 
Hassenzahl, WV. ee v.EE Semana M.J. (Los 
Alamos National Lab Alamos, NM). pp 123-132 of 
Advances in cryogenic en; Vol. 29. Fast, R.W. 
New York, NY, USA; Plenum Press (1983). (CONF- 
830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter reports on the testing of a superconducting 
magnetic energy storage (SMES) unit which was installed at the 
Tacoma Substation of the Bonneville Power Administration as an 
experiment in monitoring, predicting and improving system stabili- 
ty. Topics considered include the magnet dewar (construction, ther- 
mal performance), the cryogenic system (operating history, water 
contamination, refrigerator performance), the electrical system 
(system performance), and coil operation (cyclic losses, fatigue). A 
SMES unit is suitable for power system stabilization because it can 
provide positive damping by absorbing or releasing energy with a 
relatively fast response time, 10 ms. The electrical system at 
Tacoma has been used to energize the 30 MJ coil for more than 
100 h covering the full range of expected operating demands. 


2995 Cryo-electric testing of a 1000 MVA superconduct- 
ing power transmission Forsyth, E.B. Sy op is. 
National | Lab., Associated Univ. Inc., Upton, NY). pp 113- 
122 of Advances in cryogenic engineering. Vol. 25) Fast, 
a ey York, NY, USA; Plenum Press (1983). (CONF- 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter examines a BNL facility whose purpose is to 
evaluate and demonstrate the performance of flexible cables, the 
cable enclosure and cable terminations under realistic simultaneous 
voltage and current excitation corresponding to a 138 kV system 
with a three-phase rating of 1000 MVA. The facility consists of a 
700 W supercritical helium refrigerator, a 100 W refrigerator for 
lead cooling, 60 Hz excitation supplies with maximum ratings up to 
6000 A and 240 kV to ground, a 1000 kV Marx generator for im- 
pulse and surge voltage tests, an extensive and ever-expanding com- 
puter system for data collection and logging and system control, 
and several overlays of vacuum pumping and piping, pneumatic 
pumps and controls and large oil and water circulating and cooling 
systems. It is concluded that the good electrical performance of the 
cables at the 1000 MVA power level, particularly during periods 
with temporary loss of cooling, indicates that the cables can be ap- 
plied in an electric utility system. 


4203 Lasers 
REFER ALSO TO CITATION(S) 4203003127, 3220, 3948, 3949, 3950 


2996 (AD-A—124768/3) Optimization of a He-Xe 
hollow cathode discharge laser. Master's thesis. Mann, J.C. 
(Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Dec 1982. 80p. (AFIT/ 
GEP/PH—82D-18). S, PC A0S5/MF A0O1. 

This work investigates the characteristics of a fixed geome- 
try hollow cathode discharge laser containing various pressures and 
mixtures of helium (He) and xenon (Xe). The laser oscillates at an 
infrared wavelength of 3.507 micrometers. Power from three 
output couplers using mixtures of 2.5% to 20% Xe at pressures of 
two to eight torr are investigated. The output power is measured as 
a function of mixture, pressure, and output coupler. A ‘modes of 
operation’ model is developed to explain the variations in the 
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curves for power vs anode current. The symmetric mode of oper- 
ation is characterized by equivalent voltages driving the three 
anodes at the same current. The asymmetric mode of operation is 
characterized by the same currents being driven by different vol- 
tages, hence the asymmetry. The non-equal current (NEC) mode of 
operation is characterized by at least one of the anodes being 
driven at a different current. The results of the investigation reveal 
a maximum power of 1.16 mw with 10% Xe at 4 torr of pressure 
with an anode current of 27 mamps. Evidence is also presented that 
the asymmetric and NEC modes of operation can provide addition- 
al power after the symmetric mode has saturated. 


(AD-A—141906/8) Bibliography of Soviet laser 
developments, number 64, March - 1983. (Defense In- 
telligence Agency, Washington, DC (USA). Directorate for 
Scientific and Technical Intelligence). 6 Mar 1984. 17I1p. 
(DIA-DST—2700Z-002-84). NTIS, PC A08/MF A0O1. 

This is the Soviet Laser Bibliography for March-April 1983, 
and is No. 64 in a continuing series on Soviet laser developments. 
The coverage includes basic research on solid state, liquid, gas, and 
chemical lasers; components; nonlinear optics; spectroscopy of laser 
materials; ultrashort pulse generation; crystal growing; theoretical 
aspects of advanced lasers; and general laser theory. Laser applica- 
tions are listed under biological effects; communications; beam 
propagation; adaptive optics; computer technology; holography; 
laser-induced chemical reactions; measurement of laser parameters; 
laser measurement applications; laser-excited optical effects; laser 
spectroscopy; beam-target interaction; and plasma generation and 
diagnostics. 


2998 (AD-A—142242/7) Potential characteristics and 
applications of x-ray lasers. Nagel, D.J. (Naval Research 
Lab., Washington, DC (USA)). 1982. 4lp. NTIS, PC A03/ 
MF ‘A0 1. 

This is primarily a limited review of research on X-ray lasers 
and of the applications which may be possible when a source is 
available which emits short, monochromatic and intense pulses as 
coherent X-rays. Some of the progress toward producing short- 
wavelength coherent radiation, either by direct laser action or by 
frequency manipulation, is summarized. Reports of X-ray laser 
action and spectroscopic evidence for relevant population inver- 
sions are discussed. Potential X-ray laser characteristics, which are 
derived from the work to date and which will determine applica- 
tions, are discussed. Included is a comparison with two other bright 
X-ray sources, namely multi-million degree plasma and GeV elec- 
tron storage rings. One section is concerned with the heating which 
will occur when an X-ray laser pulse strikes condensed matter. A 
simple calculational technique and some results are given there. 
Possible areas of X-ray laser usage are reviewed. The final section 
discusses geometries which may be favorable for production of X- 
ray laser action, and multi-layer reflectors which may make possi- 
ble short-wavelengths resonators. 


2999 (AD-A—142319/3) Technology development for ta- 
free-electron 


pered-wiggler Final report 1 July 1982-29 
February 1984, Slater, J. (Mathematical Sciences Northwest, 
Inc., open WA (USA)). Apr 1984. 164p. NTIS, PC 
A08/MF A\ 

This ae addresses technology required for high-power 
visible free-electron lasers. The work follows logically from recent 
demonstrations of electron kinetic energy conversion to optical 
energy in tapered-wiggler free-electron lasers (FEL). The tapered- 
wiggler FEL differs from the first demonstrated nontapered version 
in that it allows a much larger fraction of electron energy to be 
converted to optical energy in a single pass through the wiggler 

This conversion, now demonstrated as high as 4 percent, 
may lead to high-power, high-efficiency devices if an e-beam re- 
covery stage is added downstream of the wiggler. The technology 
addressed is that necessary for the transition from the current 10 
micron amplifiers to 0.5 micron oscillators. These two regimes 
differ dramatically in two ways. First, the physics of the oscillator 
is more complex than for the existing low-gain amplifiers because 
the optical wave in the oscillator is not predetermined by an injec- 
tor. Second, a higher level of electron and photon beam control is 
required to get proper physical overlap of these beams at shorter 
wavelengths. 
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3000 (AD-A—143681/5) Analyses on the low voltage 
free electron laser. Final report October 1982-July 1984, 
Mani, S.A.; Yoder, J.; Blimmel, J. (Schafer (W.J.) Associ- 
ates, Inc., Wakefield, MA (USA)). 16 Jul 1984. 42p. NTIS, 
PC A03/MF AOl. 

The results of calculations on the two stage free electron 
laser (FEL) are presented. Methods to reduce mirror losses at mm 
wavelengths are suggested. Dielectric stack with teflon and air 
seem to be the optimum choice to reduce absorption loss. Several 
methods to maintain a single longitudinal mode operation of the 
first stage of a two stage FEL are suggested. Finally, the design 
issues concerned with applying axial electric field by induction to 
enhance FEL extraction efficiency are discussed. 


3001 (AD-A—144025/4) Proposed technique for cre- 
ation and detection of hot electron ionization and gain effects 
in a laser-produced tin plasma. Memorandum report. Apru- 
zese, J.P.; Davis, J. (Naval Research Lab., Washington, DC 
(USA)). 19 Jul 1984. 22p. (NRL-MR—S5391). S, PC 
A02/MF AO1. 

It has recently been demonstrated that suprathermal elec- 
trons, while deleterious to laser fusion, may have significant and 
beneficial effects in plasma ionization and promoting population in- 
versions in neon-like ions. In this report we consider experimental 
demonstration of these effects. Using linearly focused and aligned 
beams, we propose a series of shots with planar tin targets (Z=50). 
At irradiances of approx. = 1-4 X 10 to the 14th power W /cm, 
both the energies and numbers of hot electrons produced by a 1.05 
micron laser beam should be appropriate for substantial enhance- 
ment of gain in the 3s-3p transition of neon-like tin at 118.2A. If 
possible, a quiescent plasma should be prepared with an 0.35 
micron beam, which would be followed by a 1.05 micron pulse to 
create a burst of hot electrons at 4-5 keV to pump the upper lasing 
State. 


3002 (AD-A—144053/6) Tapered-wiggler free-electron 
laser oscillator program. Final report. Slater, J.; Grossman, 
W.; Quimby, D.; Vetter, A.; Wilcoxon, J. (Mathematical 
Sciences Northwest, Inc., Bellevue, WA (USA)). May 1984. 
145p. NTIS, PC A07/MF AO1. 

The purpose of this program is to provide data and analysis 
for assessing the potential of tapered-wiggler free-electron laser 
(FEL) oscillators as high-efficiency sources of coherent radiation. It 
is expected that the tapered-wiggler concept will lead to the devel- 
opment of high-efficiency FELs by providing substantial energy ex- 
traction in a single pass of the e-beam through the wiggler magnet. 
The work consists of parallel experimental and theory tasks. 


(LA-UR—84-3149) Progress toward free-electron 
re for applications. Brau, C.A. (Los Alamos National 
Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 13p. 
(CONF-841117—14). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002208. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Using an electron beam in a magnetic field as the gain 
medium, free-electron lasers offer a powerful new source of tuna- 
ble, coherent radiation. Results are just becoming available from 
several new experiments, but they are confirming the theoretical 
promise of these devices. Backed up by a strong base of accelerator 
technology, free-electron lasers are expected to become important 
in applications requiring wavelengths from the far infrared part of 
the spectrum to the vacuum ultraviolet. 


3004 (N—84-28066) Long range coherence in free elec- 

tron lasers. Colson, W.B. (California Univ., Santa Barbara 

Sgr J 1984. 181p. (NASA-CR—173678). NTIS, PC A09/ 
AOl. 


The simple free electron laser (FEL) design uses a static, 
periodic, transverse magnetic field to undulate relativistic electrons 
traveling along its axis. This allows coupling to a co-propagating 
optical wave and results in bunching to produce coherent radiation. 
The advantages of the FEL are continuous tunability, operation at 
wavelengths ranging from centimeters to angstroms, and high effi- 
ciency resulting from the fact that the interaction region only con- 
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tains light, relativistic electrons, and a magnetic field. Theoretical 
concepts and operational principles are discussed. 


3005 (N—84-28582) processes of electronically 
excited molecules in vapor phase, Part 3. Hack, W.; Kurzke, 
H.; Wagner, H.G. (Max-Planck-Institut fuer si983. she 
forschung, Goettingen (Germany, F.R.)). Sep 1983. 5 
NTIS, PC A04/MF> AOl. 

The reaction of hydrogen atoms with metastable oxygen 
molecules was studied in an isothermal flow reactor with He as the 
main carrier gas at pressures between 1.3 and 5.3 mbar. The con- 
centrations of H and O atoms are measured by their resonance ab- 
sorption and OH radicals by laser induced fluorescence. The wall 
activity of the halocarbon wax coated wall is determined to be 
0.0001 for H atoms. The reaction was studied by measuring the O 
profiles. The formation of O-atoms in the reaction decreases with 
increasing pressure. The rate constants of the energy transfer reac- 
tions are determined by simulating the measured concentration pro- 
files. (ESA) 


3006 (PB—84-231539) Elementary and model 
presentation in metalvapor lasers. Final (Centre de 
Documentation de l‘'Armement (CEDOCAR), 75 - Paris 
(France). Direction des Recherches, Etudes et Techniques). 
Apr 1984. 146p. (In French). NTIS, PC E07/MF E07. 

The authors proceeded in this report with a general biblio- 
graphic study of metallic vapor lasers. Among these lasers, they in- 
vestigated in particular the helium-cadmium laser created by elec- 
tric discharge. The experimental study of these electronic collision 
processes would allow them to deepen and expand present knowl- 
edge with respect to He-Cd lasers created by electric discharges 
and to evaluate the optimization conditions of this laser. 


3007 (UCRL—90555) Novel probe for determining the 
size and position of a relativistic electron beam. Orze- 
chowski, T.J.; Koehler, H.; Edwards, W.; Nelson, M.; Mar- 
shall, B. (Lawrence Livermore National Lab., CA (USA); 
EG and G, Inc., Goleta, CA (USA)). 23 Jul 1984. Contract 
W-7405-ENG-48. 1lp. (CONF-840872—30). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE85001044. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

In order to determine the size and position of a relativistic 
electron beam inside the wiggler magnetic field of a Free Electron 
Laser (FEL), we have developed a new probe which intercepts the 
electron beam on a high Z target and monitors the resulting brems- 
strahlung radiation. The probe is designed to move along the entire 
three meters of the wiggler. This FEL is designed to operate in the 
microwave region (2 to 8 mm) and the interaction region is an 
oversized waveguide with a cross section 3 cm x 9.8 cm. The axial 
probe moves inside this waveguide. The probe stops the electron 
beam on a Tantalum target and the resulting x-rays are scattered in 
the forward direction. A scintillator behind the beam stop reacts to 
the x-rays and emits visible light in the region where the x-rays 
strike. An array of fiber optics behind the scintillator transmits the 
visible light to a Reticon camera system which images the visible 
pattern from the scintillator. Processing the optical image is done 
by digitizing and storing the image and/or recording the image on 
video tape. Resolution and performance of this probe will be dis- 
cussed. 


3008 (UCRL—91123) Enhancing the performance of a 
high-gain free electron laser operating at millimeter wave- 
lengths. Barletta, W.A.; Anderson, B.; Fawley, W.M.; Neil, 
V.K.; Orzechowski, T.J.; Prosnitz, D.; Scharlemann, E.T.; 
Yarema, S.M.; Paul, A.C.; Hopkins, D. (Lawrence Liver- 
more National Lab., CA (USA); Lawrence Berkeley Lab., 
CA (USA)). 25 Oct 1984. Contract AC03-76SF00098;W- 
7405-ENG-48. 2ip. (CONF-8409163—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85000862. 

From Workshop on coherent and collective properties of 
relativistic E-beams and electromagnetic radiation; Villa Olmo, 
Como, ily (13 Sep 1984). 

high-gain, high extraction efficiency, free electron laser 
(FEL) “a operating at the Experimental Test Accelerator 
(ETA) at 34.6 GHz has demonstrated a small signal gain of 13.4 
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dB/m. With a 30 kW input signal, the amplifier has produced a 
saturated output of 80 MW and a 5% extraction efficiency. Com- 
parison of these results with a linear model at small signal levels 
indicates that the amplifier can deliver saturated output starting 
from noise, if the brightness of the electron beam is sufficiently 
high. The brightness of the ETA is far below that possible with op- 
timized choice of practical design characteristics such as peak volt- 
age, cathode type, gun electrode geometry, and focusing field to- 
pology. In particular, the measured brightness of the ETA injector 
is limited by plasma effects from the present cold, plasma cathode. 
As part of a coordinated theoretical and experimental effort to im- 
prove injector performance, we are using the EBQ gun design code 
to explore the current limits of gridless, relativistic, Pierce columns 
with moderate current density (>50 A/cm?) at the cathode. The 
chief component in our experimental effort is a readily modified 
electron gun that will allow us to test many candidate cathode ma- 
terials, types, and electrode geometries at field stresses up to 1 
MV/cm. 8 references, 5 figures. 


3009 Electron beam magnetic for a plurality of 
free electron lasers. Schlitt, L.G. (to Dept. of Energy). US 
Patent 4,455,277. 19 Jun 1984. Filed date 26 Jan 1982. vp. 

PAT-APPL-342982. 

Apparatus for forming and utilizing a sequence of electron 
beam segments, each of the same temporal length (substantially 15 
nsec), with consecutive beams being separated by a constant time 
interval of the order of 3 nsec. The beam sequence is used for si- 
multaneous inputs to a plurality of wiggler magnet systems that also 
accept the laser beams to be amplified by interaction with the co- 
propagating electron beams. The electron beams are arranged sub- 
stantially in a circle to allow proper distribution of and simultane- 
ous switching out of the beam segments to their respective wiggler 
magnets. 


3010 Proposal for a free electron laser in the X-ray 
region. Colella, R.; Luccio, A. (Purdue Univ., West Lafay- 
ette, IN). Optics Communications; 50: 41-44(1 May 1984). 

It is proposed that a free electron laser can be operated in 
the X-ray region, in the range 2-3 A. An analysis is presented of the 
machine parameters and the characteristics of the mirrors that are 
required for operation in the Angstrom region. 


and S 
Kunc, J.A.; Gundersen, M.A. (Southern California Univ., 
Los Angeles). IEEE (Institute of Electrical and Electronics 
Engineers) Journal of Quantum Electronics; QE-20: 504- 
508(May 1984). 

Optical quenching of metastable molecular species and the 
generation of tunable broad-band stimulated emission in the UV is 
considered for molecular hydrogen. A detailed theoretical analysis 
is summarized and a study of the optical energy extraction process, 
using off-resonant optical pumping from the metastable state c 3 Pi 
u to the dissociative continuum state b 3 Sigma u +, is presented. 
Earlier experimental work is discussed, and numerical results for 
the case of off-resonant pumping are presented. 18 references. 
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3012 (CEA-CONF—7067) Improved heat exchange in 
supercritical helium through artificially created turbulence. 
Delpuech, C.; Bon Mardion, G.; Lacaze, A. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). 1983. 
6p. (In French). (CONF-8309264—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84751856. 
From 16. international congress on cryogenic engineering; 
Paris, France (19 Sep 1983). 
The influence of the movements of an interwall 
grid on convection between two static walls is investigated experi- 
mentally. Guidance for practical applications is provided by pre- 
senting experimental results in terms of empirical correlations. Very 





vements in heat transfer can be obtained locally be- 


(CONF-841201—1) Fluidelastic instability in shell 


heat exchangers - a framework for a prediction 
jet ce M.W.; Yang, C.L,; Halle, H. (Argonne 


From ASME winter annual meeting; New Orleans, LA, 


USA (9 Dec 1984). 
A framework for a method to predict fluidelastic instability 


in wai exchanger tube bundles is presented. The method relies on a 
computer code to obtain a simulation of the three-dimensional flow 
distribution within the heat exchanger. With this information, local 
crossflow velocities corresponding to each tube in the exchanger 
are obtained by interpolation and resultant crossflow velocity distri- 
butions are computed. With a knowledge of the vibration mode 
shapes and frequencies, reduced effective crossflow velocities are 
then computed for each tube. The tubes with highest values of pre- 
dicted reduced effective crossflow velocity are expected to be the 
first to experience fluidelastic instability. Comparisons with test re- 
sults and design data from ideal laboratory tests show very good 
qualitative as well as quantitative agreement. However, additional 
development and evaluation are required. 19 references. 


3014 (CONF-841201—4) Flow-induced tube vibration 
thresholds in heat exchangers from shellside water tests. 
Halle, H.; Chenoweth, J.M.; Wambsganss, M.W. (Argonne 
National Lab., IL (USA); Heat Transfer Research, Inc., Al- 
hambra, CA (USA)). 1984. Contract W-31- 109-ENG-38. 
15p. NTIS, PC A02/MF A01; GPO Dep. File Number 
1DE84006603 


From ASME winter annual meeting; New Orleans, LA, 


USA (9 Dec 1984). 

Typical industrial shell-and-tube heat exchanger configura- 
tions are investigated experimentally for the occurrence of poten- 
tially damaging tube vibration as a function of flowrate. The effort 
is part of a program to develop vibration avoidance criteria to be 
integrated and optimized with the advanced thermal, hydraulic, and 
mechanical methods now available. The tests use a 0.6-m (2- 
ft)-diameter, 3.7-m (12-ft)-long shell containing a removable tube 
bundle whose components are readily rearranged or replaced. The 
15 different full tube bundle configurations tested represent various 
combinations of parameters: triangular or square tube layout pat- 
terns with different orientations to the flow, number of crosspasses, 
sizes of nozzles, plain or finned tubes. All bundles have 19-mm 
(0.75-in.)-diameter tubes spaced with a pitch-to-diameter ratio of 
1.25. The heat exchanger is tested with waterflow on the shellside 
to determine a critical threshold, above which a small increase in 
the flowrate initiates a fluidelastic instability resulting in large am- 
plitude vibration. The test conditions, the critical flowrates, the vi- 
bration frequencies, and the locations of the tubes most susceptible 
to vibration are presented. The given data are used for a compari- 
son with a presently recognized method of vibration prediction and 
will permit updated evaluations as more advanced methods become 
available in the future. 


3015 (CONF-8112111—1-Draft) Some aspects 

computer simulation of conduction heat transfer and phase 
change processes. Solomon, A.D. (Union Carbide Corp., 
Oak Ridge, TN (USA). Nuclear Div.). 18 Dec 1981. Con- 


tract AC05-840R21400. 16p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85000965. 

From 5. international conference on computing methods in 
applied sciences and engineering; Versailles, France (14 Dec 1981). 

Various aspects are discussed of phase change processes in 
materials including computer modeling, validation of results and 
sensitivity. In addition, the possible incorporation of cognitive ac- 
tivities in computational heat transfer is examined. 


3016 (CONF-8404123—, pp 1-9) Choking in two-phase 
flow. Kestin, J. (Brown Univ., Providence, RI). 10 Apr 
1984. NTIS, PC A09/MF AOI. File Number T184014859. 
Contract AI01-76PR06010. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 
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A brief account of a geometric-topological analysis of the set 
of n coupled ordinary, nonlinear differential equations which de- 
scribe a wide class of steady-state two-phase flows. The analysis 
provides a description of all possible solutions (trajectories) in a 
phase space of n + 1 dimensions is given. An understanding of this 
portrait leads to a clear description of the circumstances under 
which the flow develops a choked condition. It is suggested that an 
analysis on the above lines should precede and supplement the con- 
struction of a computer code. 


3017 (CONF-8404123—, pp 17-27) Semi-automated fa- 
cilities for measuring density, PVT and VLE of energy-relat- 
ed fluids. Levelt Sengers, J.M.H.; Linsky, D. (National 
Bureau of Standards, Washington, DC). 10 Apr 1984. 
NTIS, PC A09/MF AO1. File Number T184014859. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

The accurate measurement of the thermodynamic properties 
of fluids and fluid mixtures has become an urgent task as energy 
cost has risen and alternative sources of energy are being explored. 
For the characterization of properties of fluids used in heat pumps, 
binary geothermal cycles and low-temperature waste heat recovery, 
and for studying problems related to tertiary oil recovery, three fa- 
cilities capable of semi-automated operation are being developed, 
namely a Burnett-isochoric PVT apparatus of state-of-the-art accu- 
racy; a magnetic balance densimeter for in-situ density determina- 
tion of compressed fluids; and a variable-volume VLE facility with 
sampling capability. Each of these facilities is described, its range of 
operation is stated and some of the applications are reported. 


3018 (CONF-8404123—, pp 71-77) Experimental and 
theoretical study of condensation in multicomponent vapors. 
Frish, M.B.; Piper, L.G.; Wilemski, G. (Physical Sciences 
Inc., Andover, MA). 10 Apr 1984. NTIS, PC A09/MF 
A01. File Number T1I84014859. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

A joint experimental/theoretical program to study condensa- 
tion of binary gas mixtures is described. A supersonic nozzle will be 
used to cool the gases. Light scattering from condensate nuclei will 
be the principal diagnostic technique. Theories of isothermal and 
nonisothermal binary nucleation will be extended or developed and 
will be compared with the experimental data. 


3019 (CONF-8404123—, pp 78-85) Instrumental aspects 
of supercritical fluid chromatography. Bruno, T.J. (National 
Bureau of Standards, Boulder, CO). 10 Apr 1984. NTIS, PC 
A09/MF AO1. File Number TI84014859. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

Supercritical fluid chromatography (SFC) offers many 
unique advantages as a tool for analytical and physicochemical 
studies. It logically is an intermediary between gas chromatography 
(GC) and liquid chromatography (LC). In this short review, the in- 
strumental aspects of SFC will be discussed, after a short discussion 
on GC and LC to set the stage. 


3020 (DOE/RA/50425—T1) Stability and control of 
singularly perturbed systems. Second annual report. Khalil, 
H.; El-Ansary, M.; Gajic, Z.; Litkouhi, B.; Saberi, A. 
(Michigan State Univ., East Lansing (USA). Dept. of Elec- 
trical Engineering and Systems Science). Sep 1982. Contract 
AC01-80RA50425. 130p. NTIS, PC A07/MF A011; 1; GPO 
Dep. File Number DE85002369. 

This report surveys the results obtained during the second 
year of the three-year project entitled, Multimodel Strategies for 
Stochastic Models, and supported by the US Department of 
Energy, Electric Energy Systems Division. The report is divided 
into four parts. Part One presents a new method for studying stabil- 
ity of singularly perturbed systems using quadratic-type Lyapunov 
functions. The method is less conservative than the previous meth- 
ods reported in the literature. Several examples are included to 
demonstrate that. Part Two is a continuation of our effort to study 
sampled-data control of singularly perturbed systems (see Part 
Three of the first annual report). Here we study singularly per- 
turbed difference equations resulting from discretizing continious- 
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time singularly perturbed systems. Part Three presents an important 
development in linear-quadratic Gaussian estimation and control of 
singularly perturbed systems. Near-optimum estimators and regula- 
tors are obtained using a special transformation to decouple slow 
and fast dynamics. Part Four considers a class of nonlinear singular- 
ly perturbed systems driven by wide-band noise and derives a re- 
duced-order diffusion model that represents the behavior of the 
slow variables. 


3021 (DOE/RA/50425—T1, pp 49p, Part 1) Stability 
of nonlinear singularly perturbed systems. Saberi, A.; Khalil, 
H. Sep 1982. NTIS, PC A0O7/MF AOl. File Number 
T185002369. 

In Stability and control of singularly perturbed systems. 
Second annual report. 

Stability properties of singularly perturbed systems have 
been investigated by several authors over the past two decades. 
The main idea is to consider two lower-order systems, the so-called 
reduced and boundary-layer systems. Assuming that each of the 
two systems is asymptotically stable and has a Lyapunov function, 
conditions are derived to guarantee that, for sufficiently small per- 
turbation parameter, asymptotic stability of the singularly perturbed 
system can be established by means of a Lyapunov function. The 
new element in this paper is the use of quadratic-type Lyapunov 
functions, which has been motivated by their successful use in 
studying the stability of interconnected systems. For an asymptoti- 
cally stable system x = f(x), the function V(x) is said to be a quad- 
ratic-type Lyapunov function if a2 V/a x f(x) S -a psi?(x) and /a 
V/a x/ & psi(x) where psi(x) is a positive definite function of x and 
a is a positive constant. The class of asymptotically stable systems 
that have quadratic-type Lyapunov functions is large; several inter- 
esting examples are given. Khalil employed quadratic-type Lya- 
punov functions to study the special case that was studied by 
Chow, namely, linear boundary-layer systems. The results of Khalil 
were promising and superior to the results of Chow. This paper ex- 
tends the results of Khalil and improves over them. The extension 
is in studying a general case in which the boundary-layer system is 
nonlinear. 


3022 (DOE/RA/50425—T1, pp 12p, Part 2) Sampled- 
singulary bed systems 


data control of linear pertur . Second 
annual report. Litkouhi, B.; Khalil, H. Sep 1982. NTIS, PC 
A07/MF AO1. File Number T185002369. 

In Stability and control of ore apa perturbed systems. 

In a recent paper, Blankenship studied linear tuk opti- 
mal control problems for singularly perturbed difference equations 
when the cost function is defined on a finite-time period. He, essen- 
tially, showed that the basic features of the singular perturbation 
approach to continuous-time problems can be extended to discrete- 
time ones. Our paper will extend on Blankenship’s work. In this 
paper we consider the infinite-time optimal control problem and 
study the asymptotic behavior of the resulting algebraic Riccati 
equations as the perturbation parameter tends to zero. It is shown 
that the asymptotic behavior of the infinite-time problem does not 
follow as a limiting case of the finite-time problem. A special scal- 
ing of the solution of the Riccati equation is employed and is 
shown to be appropriate to expand solution as a series in the pertur- 
bation parameter. It is also shown that a near-optimal solution can 
be obtained by applying slow-fast decompositions as in the continu- 
ous-time work of Chow and Kokotovic. In our case the slow opti- 
mal control problem will be 4 continuous-time problem, while the 
fast optimal control problem will be a discrete-time problem. 


(DOE/RA/50425—T1, pp ie Part 3) Stochastic 
+ coal singularly perturbed ; Gajic, L. Sep 
1982. NTIS, PC A07/MF AOl1. File Number "T185002369. 
In ter and control of singularly perturbed system. 
Second annual 
The ped ar perturbation approach to linear quadratic (LQ) 
regulator problems of systems having slow and fast modes has lead 
to useful and attractive approximation methods which are well-doc- 
umented. There are two different procedures for deriving approxi- 
mations of the LQ optimal solution. In the first one, the solution of 
the regulator Riccati equation is obtained as an asymptotic, or 
power series, expansion in the perturbation parameter p. Approxi- 
mate feedback control laws are derived by truncating the asymptot- 
ic expansions of the feedback coefficients of the optimal control 
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law. Such approximations have been shown to be near-optimal with 
performance that can be made as close to the optimal performance 
as desired by including enough terms in the truncated expansions. 
The second procedure for deriving approximate feedback control 
laws is based on formal slow fast decompositions of the LQ prob- 
lem. Two lower-order LQ problems are defined for the slow and 
fast variables leading to slow and fast feedback control laws. A 
composite feedback control law is formed as the sum of the slow 
and fast controls. It has been shown that the feedback coefficients 
in the composite control law are the zero-order terms of the expan- 
sions of the optimal feedback coefficients. Thus, the second proce- 
dure is also near-optimal as » — 0, although the best it can do is to 
achieve a performance which is 0(j”) close to the optimal perform- 
ance. 


3024 (DOE/RA/50425—T1, pp 18p, Part 4) ae 
nonlinear singularly perturbed systems. El- 

Khalil, H. Sep 1982. NTIS, PC A07/MF AO0O1. File i 
T185002369. 

In Stability and control of singularly perturbed systems. 
Second annual report. 

A class of nonlinear singularly perturbed systems driven by 
wide-band noise has been considered. It has been shown that the 
probabilistic behavior of the slow variables can be predicted from a 
reduced-order diffusion model. The form of the reduced-order 
model has been investigated for various special cases of practical 
significance. The next task, we are currently working on, is to 
study the implication of using that reduced-order model in stability 
and control problems. 


3025 (FRCEA-TH—1) Study of the stability of natural 
convection in partially enclosed vertical annular space. Njam- 

, S.N. (Institut National des Sciences et Techniques 
Nucleaires (INSTN), Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Nov 1983. 122p. (In French). 
NTIS (US Sales Only), PC A06/MF A0O1. File Number 
DE84751892. 

This paper presents the study of the bidimensional-tridimen- 
sional flow transition, solving a system of coupled equations, dy- 
namic and thermic, with the finite element method. The study of 
the stability of the bidimensional flow shows: the stabilizing effect 
of a big space thickness-space height ratio; the destabilizing effect 
of the Grashof number (constant ratio). 36 references. 


3026 (FRNC-TH—1460) Contribution to the theoretical 
study of transient two-phase flows. Achard, J.L. (Grenoble-1 
Univ., 38 - La Tronche (France); Institut National Polytech- 
nique, 38 - Grenoble (France)). Dec 1978. 36lp. (In 
French). NTIS (US Sales Only), PC A1l6/MF AOI. File 
Number DE84751893. 

The work presented in this paper has been given rise from 
the existence of violent boiling phenomena of the coolant that have 
been revealed by reactor safety studies with water and sodium. The 
aim is to describe in a basic manner, one of these phenomena called 
“chugging” or “choucage”. The experimental part of this work 
concerns two original works concerning the temperature measure- 
ment at the wall; a device is proposed to evaluate the contact resist- 
ance and the thermal inertia of the thermocouple; from the meas- 
urements that have been obtained, the flux the wall transfers to the 
flow and the temperature of the internal wall surface are deduced. 
A statistical method is developed for dispersed two-phase flow 
study, to establish: 1) a mass transfer law, 2) a law of change of the 
flow configuration. The proposed model contains: 1) for the dis- 
persed phase (vapor bubbles), the basic momentum transport equa- 
tions; 2) for the continuous phase (liquid), the transport equations of 
the classical formulation. The statistical formulation introduces the 
interaction phenomenon between the phases before applying the 
operation of the average (homogenization method); it allows to in- 
troduce the coalescence phenomena of bubbles. Finally, structures 
of exchange laws for transient laminar flows are proposed: transient 
linear momentum exchange law; possible structures of heat ex- 
change laws. 119 references. 
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3027 (INER—0523) Prediction of incipient boiling of 

low pressure water in a horizontal forced convection channel. 
Yin, S.T.; Luh, T.C. (Institute of Nuclear Energy Research, 
Leng-Ten (Taiwan)). Apr 1983. 30p. NTIS (US Sales 
Only), PC A03/MF AOl1. File Number DE85900145. 

This paper presents both analytical and experimental studies 
on the phenomenon of incipient boiling in a uniformly heated 
forced convection channel. Measurements were made using water 
as the test medium. Based on existing theories, an improved model 
was formulated for the correlation of the incipient boiling data. The 
new formulations and the associated analytical procedure tested out 
in this study have been demonstrated to be potentially versatile and 
useful for correlation of incipient boiling data from various fluids 
and systems. 


3028 (LBL—18469) Algorithm for the simulation of 
transient viscoelastic flows with free surfaces. Keunings, R. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1984. Contract 
AC03-76SF00098. 45p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85002713. 

We propose a numerical procedure for solving a class of 
transient viscoelastic flows with free surfaces. It is based on a Ga- 
lerkin/Finite Element technique on deforming elements combined 
with a predictor-corrector scheme. The method is applied to the 
analysis of jet breakup caused by capillary forces. Non-linear effects 
known to experimentalists are predicted and a detailed comparison 
with asymptotic results is carried out. 


pa Uniaxial model for gas-loaded vari- 


erospace Lab., Amsterdam i 

1983. 10p. (NLR-MP—83058-U). NTIS, PC A02/MF AO 

A uniaxial model for the transient performance of ouatintes 
variable conductance heat pipes is described. The model is steady- 
state and accounts for diffusion at the vapor-gas interface, inertia 
and friction of the moving vapor, and radial conduction in the wall 
and wick. Calculations show that: diffusion is negligible inertial ef- 
fects are considerable in the operating range characterized by low 
vapor pressure. Friction, causing velocity increase of subsonic flow, 
enhances the impact of inertia and widens the operating range. Re- 
sults of calculations with a flat front model (the uniaxial model in 
the limit of zero diffusivity) predict performance and controllability 
figures that considerably differ from those predicted by models 
which neglect inertia and friction. (ESA) 


3030 (UCID—20249) Single stream analysis of the cryo- 
panel and piping free convection loop for MFTF-B. Bowman, 
B.R.; Sutton, S.B.; Lane, M.A. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 17 Aug 1984. Contract W-7405- 
ENG-48. 50p. NTIS, PC A03/MF A011; 1; GPO Dep. File 
Number DE85002535. 

A one-dimensional model is developed for the two-phase 
free convection flow of liquid helium in the cryopanel loops of 
MFTF-B. The conservation equations for mass, momentum and 
energy are solved using a finite element collocation algorithm 
PDECOL. Suitable boundary conditions are developed for the 
system and the equations-of-state for liquid and vapor helium are 
incorporated. Both the east and the west ends of the cryopanel sys- 
tems are analyzed to determine the maximum vapor fraction that 
will occur when the panels are subjected to a 30 s heat pulse. A 
single loop is considered for each end which consists of the supply 
piping from the helium dewar, the internal piping to two cryopan- 
els placed in series and the cryopanels themselves. A steady heat 
load is applied to the system which has estimates of pressure, tem- 
perature, velocity, and density as initial input. Once the calculation 
has reached a steady-state condition, the heat input to the cryopan- 
els is doubled for thirty seconds then returned to its steady-state 
value. Results are presented as plots of pressure, velocity, mixture 
density, mixture enthalpy and mixture quality versus the axial co- 
ordinate along the pipe system. 
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3031 (CONF-8403148—2) Materials science with syn- 
chrotron radiation: the case for a superprobe. Sparks, C.J. Jr. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 42p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE85001893. 

From Major Materials Facilities Committee of the National 
Research Council seminar; Washington, DC, USA (17 Mar 1984). 

The mechanical strength, ductility, diffusion, corrosion, and 
electrical properties of materials are profoundly modified by defects 
(both structural and impurity) about which we need microcharac- 
terization. An x-ray microprobe is the next leap forward in micro- 
characterization. Undulators on a 6 GeV storage ring will provide 
for an x-ray microprobe of extraordinary sensitivity. 


3032 (CONF-8404123—, pp 86-93) Long and intermedi- 
ate wavelength flaw reconstruction. Thompson, D.O.; Worm- 
ley, S.J. (Ames Lab., IA). 10 Apr 1984. NTIS, PC A09/MF 
AOl. File Number T184014859. Contract W-7405-ENG-82. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

An automated multiviewing ultrasonic transducer and a first 
generation signal processing program have been developed for the 
purpose of detecting and characterizing flaws in materials. The 
multiviewing transducer has been designed and developed to ex- 
ploit advances in theoretical inverse elastic wave scattering in the 
long and intermediate wavelength regime made in recent years. 
The signal processing algorithm has been assembled as a first step 
in the development of a decision-tree algorithm for flaw character- 
ization. First results that have been obtained in a completely auto- 
matic mode are given in this paper. It is concluded that this new 
long and intermediate wavelength, model-based reconstruction is 
feasible and potentially very useful in quantitative NDE applica- 
tions on real systems. 


3033 (CONF-8404123—, pp 94-103) Ultrasonic scatter- 
ing problems with applications to QNDE. Achenbach, J.D.; 
Angel, Y.C. (Northwestern Univ., Evanston, IL). 10 Apr 
1984. NTIS, PC A09/MF A011. File Number TI84014859. 
Contract AC02-83ER 13036. 

From 2. symposium on energy engineering sciences; Ar- 
opane, IL, USA (10 Apr 1984). 

One of the most useful methods for flaw characterization in 
quantitative non-destructive evaluation (QNDE) is based on scatter- 
ing of ultrasonic waves. Scattering by cracks is discussed primarily 
from an analytical and a numerical point of view. An exact formu- 
lation of the direct problem, which leads to numerical results of the 
scattered field in the frequency domain, is briefly reviewed. A very 
useful approximate analytical approach is based on elastodynamic 
ray theory. For crack-like flaws, the high-frequency scattered 
signal outside of the zone of specular reflection is primarily gener- 
ated by edge diffraction at flash points on the crack edge. For the 
inverse problem of crack characterization, crack mapping methods 
have been developed which are based on inverse ray tracing. Devi- 
ations from perfect mathematical crack geometries and isotropic 
material behavior may significantly affect the scattered field. Non- 
linear crack-face interactions and reflection by partially closed flaw 
planes are briefly discussed. Scattered-field results for an isotropic 
and a transversely isotropic solid are compared. 


3034 (CONF-8404123—, pp 116-125) Very high-fre- 
quency acoustic transducers for operation in air. Kino, G.S.; 
Fox, J.D.; Khuri-Yakub, B.T. (Stanford Univ., CA). 10 Apr 
1984. NTIS, PC A09/MF A0O1. File Number TI84014859. 
Contract AT03-81ER 10865. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

Work on high- frequency acoustic transducers for excitation 
of acoustic waves in air is described. The basic purpose is to meas- 
ure the distance of a sensor from a solid surface and to employ 
these techniques for measuring surface profiles. The aim is to make 
noncontacting sensors and systems which will not contaminate 
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semiconductor or other surfaces. The authors have demonstrated 
distance measuring techniques using acoustic waves in air at fre- 
quencies of 1 and 2 MHz and have obtained measurements accurate 
to 40 pm of distances of the order of 20 cm. They are now devel- 
oping techniques for measuring profiles with depth definitions of a 
fraction of a micron and with transverse resolutions which they 
hope will eventually be in the micron range. 


(DOE/ER/10585—2) Modeling for ultrasonic non- 
Suariative evaluation or columnar structures in anisotropic 


Progress report. Dewey, B.R.; Oliver, B.F.; 
Adler, L. (Tennessee Univ., Knoxville (USA). Nondestruc- 
tive Evaluation Div.). 15 Dec 1981. Contract AS05- 
80ER10585. 68p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE85000435. 

The levitation zone refiner facility has been upgraded with a 
new crystal pulley. This produces larger crystals with better con- 
trol of the crystallographic orientation. Progress also has been 
made toward controlled bicrystal production. Ultrasonic measure- 
ments and calculations have been performed to determine elastic 
constants and study velocity and alternation along principal direc- 
tions in single crystal Ni; study velocity, attenuation and mode con- 
version along nonprincipal directions in single crystal Ni; and meas- 
ure attenuation through two crystals coupled together with differ- 
ent orientations. Finite element development of ultrasonic wave 
propagation has been extended into material having cubic symme- 
try. Mode conversion for waves along nonprincipal directions has 
been demonstrated and preliminary work has been done on the 
two-crystal problem. Progress has advanced our understanding on 
techniques for ultrasonic inspection of oriented structures such as 
weldments and castings. 


(DOE/ER/10585—T2) Modelling for ultrasonic 
A evaluation of columnar structures in anisotrop- 
ic materials. Final report. Dewey, B.R. (Wyoming Univ., 
Laramie (USA)). 1982. Contract AS05-80ER10585. 61p. 
NTIS, PC A04/MF A0O1; GPO Dep. File Number 
DE85001085. 

Finite element modelling is feasible for anisotropic and iso- 
tropic materials. A large computer and careful attention to selection 
of step size are important to achieving good results. The Houbolt 
algorithm is recommended in most cases. Extension into three di- 
mensions is feasible, although this was not tested here. In three-di- 
mensional problems the size of the solutions become very much 
larger. Solution of the inverse problem may, indeed, be possible 
with the finite element method. One approach would be to have a 
scheme of changing depth, size, and orientation of flaw through 
some type of iterative process. At first, such a process would re- 
quire a great amount of human intervention; then with experience 
the process might be incorporated in a computer program. This 
method may well be the basis of future, automated ultrasonic in- 
spection systems for welds and for other fabricated parts. 


3037 (HEDL-SA—2984-FP) Design and use of non- 
standard tensile specimens for irradiated materials testing. 
Panayotou, N.F. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Oct 1984. Contract AC06- 
16FF02170. 45p. (CONF-8410158—1). NTIS, PC A03/MF 
A0l; 1; GPO Bee. File Number DE85001071. 

From Symposium on the use of nonstandard subsized speci- 
mens for irradiated pores Awe 2 NM, USA (2 Oct 1984). 

Miniature, nonstan tensile-type specimens have been de- 
veloped for use in radiation effects experiments at high energy neu- 
tron sources where the useful radiation volume is as small as a few 
cubic centimeters. The end result of our development is a sheet- 
type specimen, 12.7 mm long with a 5.1 mm long, 1.0 mm wide 
gage section, which is typically fabricated from 0.25 mm thick 
sheet stock by a punching technique. Despite this miniature geome- 
try, it has been determined that the data obtained using these minia- 
ture specimens are in good agreement with data obtained using 
much larger specimens. This finding indicates that miniature tensile 
specimen data may by used for engineering design purposes. Fur- 
thermore, it is clear that miniature tensile specimen technology is 
applicable to fields other than the study of radiation effects. This 
paper describes the miniature specimen technology which was de- 
veloped and compares the data obtained from these miniature speci- 
to data obtained from much larger specimens. 9 figures. 


3038 (HEDL-SA—2995-FP) 

scanner for NDE of naval thermal spray coatings. Green, 
D.R.; Wandling, C.R.; Gatto, F.B. “fHanford Sasiuection 
Development Lab., Richland, WA (USA)). 27 Feb 1984. 
Contract AC06-76FF02170. 29p. (CONF-8404135—7). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85002237. 

From International conference on metallurgical coatings; 
San Diego, CA, USA (9 Apr 1984). 

An engineering prototype scanning system has been complet- 
ed and evaluated in shop tests. This paper describes the system and 
shows examples of bond defects that have been detected. The 
system uses advanced emissivity independent infrared scanning and 
thermal wave techniques to detect nonbonds and differentiate them 
from variations in coating density and thickness. A computer is 
used to control the scanning process, analyze the data and produce 
pseudo three-dimensional scan maps that can easily be interpreted 
by the operator. These maps show the thermal wave response (Z 
axis) as a function of position (X and Y axis) on the test object's 
surface. Operator interpretation of the maps as well as processing 
of the information by the system’s micro-computer are simple. A 
heat pulse injected into the test objects surface generates a thermal 
wave that propagates inward at a rate that depends upon the ther- 
mal impedances it encounters. These internal impedances are 
caused by coating density differences, thickness differences and 
nonbonds. They influence the surface thermal impedance of the test 
object. Measurement of the surface thermal impedance can be ac- 
complished by forming the ratio of the temperature response to 
heat flow for sinusoidal waves, or for transforms of transient 
waves, at the test objects surface. The surface thermal impedance is 
a true complex quantity, having both phase and amplitude. It is also 
frequency dependent, and this makes it possible to distinguish be- 
tween impedance differences resulting from coating density differ- 
ences, thickness differences and nonbonds. 


3039 (PB—84-220896) Fitness-for-purpose criteria for 
pipeline girth welds. Final report. Kasen, M.B.; Fortunko, 
C.M. (National Bureau of Standards, Washington, DC 
(USA)). Sep 1982. 12p. Pub. in Proceedings of Pipeline 
Welding Inspection Conference, Houston, Texas, September 
21-22, 1982, p181-192. 

Sponsored in part by Department of Transportation, Wash- 
ington, DC, Office of Pipeline Safety Operations and Welding Re- 
search Council, New York. 

Results of a program to provide the basis for applying frac- 
ture mechanics principles assessment of flaw significance in pipeline 
girth welds are reviewed. Subjects discussed are: (i) development of 
appropriate allowable flaw size curves; (ii) development of an im- 
proved ultrasonic technique for sizing of sharp flaws; (iii) the sig- 
nificance of blunt flaws; and (iv) the demonstration of inherent limi- 
tations on the through-wall depths of blunt flaws. A series of tech- 
nical options for field implementation of the results is provided and 
discussed. 


3040 (UCRL—90743) Nondestructive method for detect- 
ing machine damage in beryllium. Weglein, R.D.; Hanafee, 
J.E.; Benson, S.E. (Lawrence Livermore National Lab., CA 
(USA)). 6 Jul 1984. Contract W-7405-ENG-48. IlIp. 
(CONF-840738—8). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001074. 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Machining damage (MD) was detected and characterized in 
the acoustic microscope via the acoustic material signature (AMS) 
technique. This technique permits the easy measurement of surface 
acoustic wave (SAW) dispersion that is produced by machining 
damage in beryllium. Approximately 3% SAW velocity reduction 
as compared to the undamaged substrate was observed at 35 MHz. 
The damaged layer is approximately 25 zm deep as estimated from 
metallurgically prepared cross-sectional views. Nondestructive ma- 
chining-damage assessment by AMS is discussed with extension to 
depth profiling over a wide frequency range. 
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3041 Use of field-flaw interaction theories to quantify 
and improve inspection reliability. Thompson, R.B.; Burte, 
H.M.; Chimenti, D.E.; Thompson, D.O. qivet Laboratory, 
Iowa State Univ., Ames, IA). pp 13-24 of Review of 
rogress in uantitative nondestructive evaluation. Vol. 3A. 
ompson, D.O.; Chimenti, D.E. New York, NY, USA; 

Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). ; 

This chapter describes engineering models of flaw detectabil- 
ity. Models for the illumination of the flaw and the detection of its 
scattered signals include transducer characteristics, relative posi- 
tions of the probe, part, and flow, transmission through interfaces, 
attenuation, and wave propagation effects such as refraction, dif- 
fraction, and focusing. The scattering is a function of the flaw pa- 
rameters such as size, shape, orientation, surface roughness, branch- 
ing, and closure. Topics considered include strategies for the appli- 
cation of detection models, the formulation of a model to predict 
the probability of defect detection, extrapolation to cases not cov- 
ered by experiment, a scenario for the application of detection 
models to retirement for cause, model verification, a comparison to 
the performance of an automated system, the prediction of the in- 
fluence of other physical variables, and the prediction of operating 
characteristics. The three major applications of reliability modeling 
are in the evaluation of existing nondestructive evaluation (NDE) 
systems, the design of new NDE systems, and the design of damage 
tolerant structure. 


3042 Near-surface inspection of flaws using bulk ultra- 
sonic waves. Rose, J.H.; Gray, T.A.; Lopes, E.F. (Ames 
Laboratory, USDOE, Towa State Univ., Ames, IA). pp 917- 
925 of Review of progress in quantitative nondestructive 
evaluation. Vol. 3B. Thompson, D.O.; Chimenti, D.E. New 
York, NY, USA; Plenum Press (1984). (CONF-830811—). 
From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 7 Aug 1983). 
This chapter discusses the near surface ultrasonic inspection 
of structural materials immersed in a water bath. A simple approxi- 
mate method is presented to characterize nearsurface scattering. 
The advantages of bulk ultrasonic wave inspection are good pene- 
trating ability and a high level of sophistication. The qualitative 
nature of the scattering and its relationship to a plate-like geometry 
is examined. The model of Thompson and Gray for the propaga- 
tion of the scattered signal through the sample and water bath is 
described. The qualitative features of the numerical calculations are 
discussed. Three inspection regimes are reviewed which depend 
upon the critical angles for total reflection at the water-solid inter- 
face. 


3043 Maximum entropy reconstruction of a volume 
anomaly from pulse scatter data. Bevenseem R.M. (Law- 
rence Livermore National Lab., Livermore, CA). pp 889- 
897 of Review of progress in ‘quantitative nondestructive 
evaluation. Vol. 3B. Thompson, D.O.; Chimenti, D.E. New 
York, NY, USA; Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter applies the Boltzmann (non-Burg) Maximum 
Entropy method to the problem of inferring the shapes of extreme- 
ly underdetermined volume anomalies from scattered waves on the 
incident (plane) wave side of the volume probed. Two-dimensional 
synthetic-data problems involving only scalar wave displacement 
and no shear/compressional wave mixing are used to demonstrate 
the efficacy of two versions of the described method ("radiating 
source” and “ray path”). The relevance of entropy for anomaly res- 
olution is discussed. 


Theory of electric current perturbation probe opti- 
aan: Beissner, R.E.; Sabik, M.J. (Southwest R Research 
Inst., San Antonio, TX). pp 633-641 of Review of progress 
in quantitative nondestructive evaluation. Vol. 3A. Thomp- 

son, D.O.; Chimenti, D.E. New York, NY, USA; Plenum 
os (1984), (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 

USA (7 Aug 1983). 

This chapter presents a mathematical model of the response 

of an electric current perturbation (ECP) probe to surface flaws 
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and to lift-off variations. Numerical examples are used to show how 
the model can be applied to optimization of the signal-to-noise ratio 
for a specific flaw detection problem. The number of independent 
probe parameters are reduced by requiring that the cross-sectional 
areas of the induction and sensor coils be held constant. It is dem- 
onstrated that the model is consistent with empirical results pertain- 
ing to ECP probe optimization. In order to apply the model to 
probes that operate at higher frequencies, it is necessary to improve 
the flaw interaction model by taking into account the nonuniform 
spatial distribution of the induced field in the conductor. 


Computation of eddy current signals and quantita- 
a inversion with realistic probe models, Muennemann, F.; 
Auld, B.A.; Ayter, S. (Ginzton Laboratory, Stanford Univ., 
Stanford, CA). pp 621-631 of Review of progress in quanti- 
tative nondestructive evaluation. Vol. 3A. Thompson, D.O.; 
Chimenti, D.E. New York, NY, USA; Plenum Press (1984). 
(CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter reports on experiments performed to test an 
equation designed to calculate an eddy current probe's impedance 
shift over a range of frequencies and positions. A computer was 
used to control an experiment in which the probe could be posi- 
tioned on a rectangular matrix, and data was taken at a number of 
frequencies. The objective was to verify theoretical predictions of 
probe response where all parameters (frequency, x-position, y-posi- 
tion) vary. A two-dimensional scan using one of the all-transformer 
bridges was performed. It is determined that the flaw response is 
very nearly proportional to the parallel magnetic field, and that the 
probe is therefore very insensitive to the presence of a flaw whose 
long axis is normal to the probe magnetic field. 


3046 Eddy current signal calculations for surface break- 
ing cracks. Auld, B.A.; Ayter, S.; Muennemann, F.; Riaziat, 
M. (Edward Ginzton Lab., Stanford Univ., Stanford, CA). 
pp 489-498 of Review of progress in quantitative nonde- 
structive evaluation. Vol. 3A. Thompson, D.O.; Chimenti, 
S081). York, NY, USA; Plenum Press (1984). (CONF- 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter presents a brief status report on the analytical 
modeling of the probe-flaw interactions for surface breaking cracks 
and some data on comparisons of theory and experiment for EDM 
notches and true fatigue cracks. The objective is to improve the 
quantitative character of eddy current testing. High frequency flaw 
response in a nonuniform field is examined. The basic nonuniform 
field theory of eddy current probe-flaw interactions is extended to 
include general nonuniform interrogating field distributions ob- 
tained either theoretically or experimentally for real probes. This 
theory is compared directly with measurements on both EDM 
notches and a fatigue crack, with very good agreement in the first 
case but only approximate agreement in the second case. Only lim- 
ited data were available for the fatigue crack comparison and fur- 
ther systematic experiments on fatigue cracks are indicated. 


3047 Experimental methods for eddy current probe 
design and testing. Auld, B.A.; Burkhardt, G.L.; Muenne- 
mann, F.G. (Edward Ginzton Lab., Stanford Univ., Stan- 
ford, CA). pp 477-488 of Review of progress in quantitative 
nondestructive evaluation. Vol. 3A. Thompson, D.O.; Chi- 
menti, D.E. New York, NY, USA; Plenum Press (1984). 
(CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter examines the influence of eddy current (EC) 
probe parameters on the performance of the complete nondestruc- 
tive evaluation (NDE) system and describes experimental methods 
for measuring these parameters. Topics considered include the 
theory of EC probe operation, the influence of probe geometry on 
flaw and liftoff signals, probe field measurements, and field transfor- 
mations. Direct measurements of the probe field is an essential step 
in comparing an actual probe with its design properties. It is neces- 
sary to be able to measure the probe field in air very close to the 
probe. The following probe parameters are examined: the ratio of 
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probe field intensity to input current, for sensitivity, and the distri- 
bution (or shape) of the flaw interrogating field generated by the 
probe for control of flaw response, liftoff response and spatial reso- 
lution (e.g. separation of closely spaced flaws and discrimination 
against edges and corners). 


3048 Absolute magnitude of front surface reflections in 
ultrasonic measurements. Thompson, D.O.; Wormley, S.J. 
(Ames Laboratory, USDOE, Iowa State Univ., Ames, IA). 
pp 385-393 of Review of progress in quantitative nonde- 
structive evaluation. Vol. 3A. Thompson, D.O.; Chimenti, 
$0811) York, NY, USA; Plenum Press (1984). (CONF- 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

The purpose of this chapter is to utilize the diffraction and 
attentuation corrections developed by Thompson and Gray to 
obtain absolute values of flaw impulse responses, and to investigate 
the feasibility of using absolute values of front surface echoes to de- 
termine a flaw’s identity. Emphasis is placed on the extraction of 
the impulse responses in the time domain and the absolute magni- 
tude of the front surface echoes. Three different transducers and 
three different sample configurations (three different flaws in differ- 
ing host materials) are used. It is shown that absolute values of flaw 
impulse response functions can be obtained with reasonable ease 
after the original data are treated in the frequency domain to 
produce absolute flaw scattering amplitudes utilizing the convenient 
analytic forms for diffraction and attenuation corrections. It is con- 
cluded that the extent to which this signal processing technique 
will be of value in flaw identification and characterization will 
depend primarily upon both the accuracy that can be obtained in 
the estimation of values of the acoustic impedance and the applica- 
tion intended. 


3049 Application of diffraction corrections to the abso- 
lute measurement of scattering amplitudes. Thompson, R.B.; 
Gray, T.A. (Ames Laboratory, Iowa State Univ., Ames, 
IA). pp 373-383 of Review of progress in quantitative non- 
destructive evaluation. Vol. SA. Thompson, D.O.; Chi- 
menti, D.E. New York, NY, USA; Plenum Press (1984). 
(CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter describes a set of correction factors which ac- 
count for the measurement geometry effects and allow the scatter- 
ing properties of the flaw to be directly related to the measured 
data. Ultrasonic scattering measurements are influenced both by the 
measurement geometry and the properties of the flaw. Topics con- 
sidered include a model for the flaw signal, the axial diffraction 
correction, the reference diffraction corrections, and the determina- 
tion of the absolute value of the scattering amplitude from measure- 
ments. The presented model is found to allow absolute values of 
scattering amplitudes to be deduced from experimental measure- 
ments in common immersion configurations. Applications include 
modeling the probability of flaw detection and correcting systemat- 
ic measurement errors in inverse scattering experiments. 


3050 Further results for crack-edge mappings by 
methods. Norris, A.N.; Achenbach, J.D.; Ahlberg, L.; Y Tit 
man, B.R. (Technological Inst., Northwestern Univ., Evans- 
ton, IL). pp 277-285 of Review of progress in quantitative 
nondestructive evaluation. Vol. 3A. Thompson, D.O.; Chi- 
menti, D.E. New York, NY, USA; Plenum Press (1984). 
(CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter discusses further extensions of the local edge 
mapping method to the pulse-echo case and to configurations of 
water-immersed specimens and transducers. Crack edges are 
mapped by the use of arrival times of edge-diffracted signals. 
Topics considered include local edge mapping in a homogeneous 
medium, local edge mapping algorithms, local edge mapping 
through an interface, and edge mapping through an interface using 
synthetic data. Local edge mapping is iterative, with two or three 
iterations required for convergence. 
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3051 Ultrasonic sizing of cracks in web geometries. 
Gray, T.A.; Thompson, R.B. (Ames Lab., USDOE, Iowa 
State Univ., Ames, IA). pp 269-275 of Review of progress 
in quantitative nondestructive evaluation. Vol. 3A. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY, USA; Plenum 
Press (1984). (CONF- 830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter describes four techniques for obtaining size esti- 
mates for interior cracks from ultrasonic backscattering data. The 
methods are the ka=1.05 resonance method (RM), the flash-point 
technique (FPT), an adaptation of the 1-D inverse Born approxima- 
tion (IBA), and the 1-D inverse Kirchhoff approximation (IKA). 
The RM is based upon the occurrence of a “resonant peak” at 
ka=1.05 in the magnitude of the scattering amplitude for backscat- 
ter from a circular crack, where K is the longitudinal wavenumber 
and a is the crack radius. The FPT is based upon the existence of 
two crack edge-diffracted signals from the points of stationary 
phase (flash points). The IBA is an adaption of the 1-D inverse 
Born approximation for crack sizing applications. The IKA is simi- 
lar to the IBA but is based on the elastodynamic Kirchhoff approxi- 
mation to scattering from flat cracks. The experimental evaluation 
of the RM did not provide conclusive results. It is determined that 
although the FPT proved to be simplest in terms of implementa- 
tion, the IBA or IKA may prove more useful when the flash-point 
signals are poorly distinguishable. 


3052 The effects of crack closure on ultrasonic scatter- 
ing measurements. Thompson, R.B.; Fiedler, C.J. (Ames 
pp Bearers USDOE, Iowa State Univ., Ames, IA). pp 207- 
215 of Review of progress in quantitative nondestructive 
evaluation. Vol. 3A. Thompson, D.O.; Chimenti, D.E. New 
York, NY, USA; Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter proposes a mathematical model to describe the 
effects of contacts on the ultrasonic signals scattered from a crack. 
The model assumes that there are many contacts per wavelength. 
The presented equations are equivalent to those which would be 
derived for the case in which the faces of an ideal crack were cou- 
pled by a massless, distributed spring. The transmission of an ultra- 
sonic beam past the crack, and its diffraction at the crack tip, are 
treated by combining quasistatic boundary conditions, a Gaussian 
model for the ultrasonic beam profile, and a Kirchhoff approxima- 
tion for the scattering. The derived model describes the increase in 
apparent fatigue crack length at higher frequencies as deduced from 
transmission measurements, and the decrease of the fatigue crack 
tip diffracted response with respect to an EDM notch. 


3053 Interactions of simulated partially closed cracks 
with acoustic waves. Buck, O.; Fiedler, C.J.; Lakin, K.M.; 
Reed, L.K.; Thompson, R.B. (Ames Laboratory, Iowa State 
Univ., Ames, IA). pp 199-206 of Review of progress in 
quantitative nondestructive evaluation. Vol. 3A. Thompson, 

D.O.; Chimenti, D.E. New York, NY, USA; Plenum Press 
(1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter examines the partial contact of two rough sur- 
faces which leads to the transmission of an acoustic signal across 
the crack and results in a reduced probability of detection (POD). 
Samples are investigated in which an interface simulates a true fa- 
tigue crack in order to explore the effects of such partial contact on 
transmission, diffraction, scattering and mode conversion of an 
acoustic signal. The effects of the interfaces on a longitudinal 
acoustic wave are analyzed. It is determined that the “forward scat- 
tered” signal from an interface, which resembles a fatigue crack, 
contains an angular structure which may be useful for deducing the 
roughness parameters of the fatigue crack. 


3054 Scattering of Rayleigh surface waves from partly- 
closed surface-breaking cracks. Visscher, W. (Los Alamos 
National Laboratory Los Alamos, NM). pp 187-197 of 
Review of progress in quantitative nondestructive evalua- 
tion. Vol. 3A. Thompson, D.O.; Chimenti, D.E. New York, 
NY, USA; Plenum Press (1984). (CONF-830811—). 
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From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter calculates elastic wave scattering from surface 
cracks in a two-dimensional geometry using a method involving the 
expansion in localized functions (ELF) of the crack-opening-dis- 
placement in a boundary integral representation of the elastic dis- 
placement in a flawed half-space. It is determined that the Rayleigh 
backscattering from a surface-breaking crack changes dramatically 
at some frequencies as the crack is partially closed from the tip, 
consistent with recent observations. The positions of the localized 
functions can be controlled in order to simulate cracks with various 
numbers of islands of closure. It is concluded that the potential use- 
fulness of this method lies in its flexibility and in the fact that it can 
be applied to three-dimensional calculations. 


Crack-tip diffraction in a transversely isotropic 
solid. Norris, A.N.; Achenbach, J.D. (Technological Inst., 
Northwestern Univ. Evanston, IL). pp 133-141 of Review 
of pro in quantitative nondestructive evaluation. Vol. 
3A. Thompson, D.O.; Chimenti, D.E. New York, NY, 
USA; Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter examines the problem of diffraction from a 
stress-free crack in an anisotropic solid. The numerical solution is 
given for the diffracted field generated by incidence of a plane 
time-harmonic wave on a semi-infinite crack located in a plane 
normal to the axis of symmetry of the material. The exact solution 
is obtained by Fourier integral methods and the Wiener-Hopf tech- 
nique. The diffraction coefficients are used in the context of the ge- 
ometrical theory of diffraction to compute high-frequency scatter- 
ing by a crack of finite length. The propagation of plane waves in 
uncracked transversely isotropic solids is briefly reviewed. The re- 
sults demonstrate the importance of anisotropy, especially at angles 
of incidence near grazing. 


3056 A new parabolic approximation to the Helmholtz 
equation. Corones, J.; Dougherty, R.; McMaken, H. (Ames 
Laboratory USDOE, Iowa State Univ., Ames, IA). pp 123- 
131 of Review of progress in quantitative nondestructive 
evaluation. Vol. 3A. Thompson, D.O.; Chimenti, D.E. New 
York, NY, USA; Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter derives a first order equation in the variable 
along the initial beam axis. Parabolic or forward scattering approxi- 
mations are often used to investigate acoustic or electromagnetic 
wave propagation in inhomogeneous media. Some numerical exam- 
ples are given which use the derived parabolic approximation. The 
preliminary numerical results show that the examined parabolic ap- 
proximation captures the correct full wave behavior of the Helm- 
holtz equation for the targets and boundary conditions under study. 


3057 Application of multiple scattering theory to sub- 
surface defects. Domany, E.; Entin-Wohlman, O. (Weis- 
mann Inst. of Science, Rehovot). pp 95-109 of Review of 
progress in quantitative nondestructive evaluation. Vol. 3A. 
Thompson, D.O.; Chimenti, D.E. New York, NY, USA; 
Plenum Press (1984). (CONF- -830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter reports calculations of the scattering of elastic 
waves by a spherical cavity in the vicinity of a stressfree planar 
surface. A recently developed multiple scattering formalism and the 
results of previous calculations on scattering by two adjacent cav- 
ities are used. The spherical cavity is viewed as one scatterer, and 
the stress-free plane (reflector) as the second. The solution to the 
sub-surface cavity is then represented as an expansion in the two 
scattering processes. This expansion is truncated after a finite 
number of terms. It is concluded that the main advantage of the 
analysis is that it provides a fast and computationally inexpensive 
approximate solution to the problem. 
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Statistical flaw detection: Application to 7 
Mave siel aelaaen Ebiey, BA Fertig, K.W.; 
barger, R.S.; Richardson, J. M. (Rockwell Secaatinnsh Sci- 
ence Center, Thousand Oaks, CA). pp 81-93 of Review of 
rogress in quantitative nondestructive evaluation. Vol. 3A. 
ompson, D.O.; Chimenti, D.E. New York, NY, USA; 
Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter presents a practical approach to the optimum 
detection of flaws in the presence of noise signals. A decision theor- 
etic approach is used to derive a detection algorithm which is 
adapted to the noise environment in which a particular measure- 
ment is being made. An automatic procedure for characterizing the 
noises and developing the optimum detection algorithm is present- 
ed. The proposed method makes use of an explicit knowledge of 
the noise processes in order to design a flaw detection algorithm 
which optimally detects flaws in the presence of such noise. It is 
concluded that this approach will provide a number of advantages 
in practical testing situations, including the detection of smaller 
flaws, faster scanning due to the use of less highly focussed trans- 
ducers, and less need for operator optimization of the measurement 
process. The described algorithms were implemented on the Digital 
Ultrasonic Instrument (DUI), which is a high speed all-digital in- 
strument for performing sophisticated calculations on ultrasonic sig- 
nals. 


3059 Ultrasonic detection of cracks in web geometries. 
Gray, T.A.; Thompson, R.B. (Ames Laboratory, USDOE, 
Iowa State Univ., Ames, IA). pp 47-56 of Review of 
rogress in quantitative nondestructive evaluation. Vol. 3A. 
ompson, D.O.; Chimenti, D.E. New York, NY, USA; 
Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter describes a computer model which calculates 
the signal-to-noise ratios by incorporating a model of the ultrasonic 
measurement process and suitable models for various sources of 
noise. The purpose of the measurement model is to relate the far- 
field unbounded medium scattering amplitude of a flow to the 
actual measured ultrasonic signal obtained in practice. The need for 
high reliability interior crack detection in jet engine turbine compo- 
nents requires an optimal configuration of ultrasonic test equipment. 
A diffusion bonded IN100 plate was fabricated containing two 
semi-ellipitcal fatigue cracks normal to the bond plane in order to 
test the detection model against experimental data. In order to pre- 
dict the signal-tonoise ratios to be expected in an actual inspection 
application, the measurement and noise models must be calibrated 
to the transducers, inspected material properties and geometry, etc., 
in actual use. It is determined that the use of numerical modeling of 
the ultrasonic measurement process provides accurate estimation of 
experimental signal amplitudes on an absolute basis for well charac- 
terized flaws and part geometries. 


3060 Microwave nondestructive evaluation of compos- 
ites. King, R.J.; Stiles, P. (Lawrence Livermore National 
Lab., Livermore, CA). pp 1073-1081 of Review of progress 
in quantitative nondestructive evaluation. Vol. 3B. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY, USA; Plenum 
Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter discusses the use of microwaves to measure the 
presence of minute amounts of diffused moisture in dielectric mate- 
rials. The main objective is to demonstrate the feasibility of using 
an open-ended coaxial resonator to monitor moisture. A leveled 40 
mW swept CW source drives the system and a reflectometer bridge 
having a directivity of 35 dB routes the reflected wave into a 
phase-insensitive coherent (homodyne) detector. Experiments were 
conducted to establish the behavior of the resonator’s resonant fre- 
quency and its quality factor versus the real dielectric constant. 
The preliminary results demonstrate the resonator’s ability to meas- 
ure minute amounts of moisture in composite and dielectric materi- 
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3061 Effects of microstructure on the speed and attenu- 
ation of elastic waves: — results for porous materials. Gu- 
bernatis, J.E.; Domany, E. (Los Alamos National Lab., Los 
Alamos, NM). pp 1129-1135 of Review of progress in _— 
titative nondestructive evaluation. Vol. 3B. Thom 
D.O.; Chimenti, D.E. New York, NY, USA; Plenum 
(1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter investigates the sensitivity of the propagation of 
an elastic wave to changes in the micros details of a 
porous material. The ability of simple formulas to predict attenu- 
ation is examined. The basic approximation assumes each scatterer 
scatters independently and is uniformly distributed. The effective 
wavenumber of an inhomogeneous material modeled by randomly 
positioned spherical pores in silicon nitride is calculated. The at- 
tenuation for a Weibull and Gumbel distribution of pore radii is 
demonstrated. The sensitivity (or insensitivity) of the effective wa- 
venumber to the details of the pore radii distribution is investigated. 
It is determined that the effective wavenumber is relatively insensi- 
tive to the distribution of pore radii. 


3062 The speed and attenuation of elastic waves in poly- 
crystals. Brind, R.J.; Gubernatis, J.E. (Los Alamos National 
Lab., Univ. of Calif., Los Alamos, NM). pp 1149-1156 of 
Review of progress in quantitative nondestructive evalua- 
tion. Vol. 3B. Thompson, D.O.; Chimenti, D.E. New York, 
NY, USA; Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter applies the general equations for the effective 
wave propagation problem, within the independent scatterer ap- 
proximation, to untextured, spherically-grained materials. The basic 
equations of the independent scatterer approximation are summa- 
rized and a novel approximation to treat the scattering of an elastic 
wave from an elastically anisotropic spherical grain embedded in an 
isotropic material is discussed. Calculations calibrating the approxi- 
mation are presented. Theoretical predictions are made for the ef- 
fective group velocity, phase velocity, and attenuation for several 
polycrystals. 


3063 Quantitative evaluation of spot welds by ultrasonic 
waves. Rokhlin, S.I.; Adler, L.; Chang, M.C. (Ohio State 
Univ., Columbus, OH). pp 1229-1241 o' "Review of progress 
in quantitative ae evaluation. Vol. 3B. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY, USA; Plenum 
Press (1984). (CONF.8308i 1). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter introduces a new concept for nondestructive 
evaluation (NDE) of spot welds based on the ultrasonic measure- 
ment of the spot weld diameter (diameter of the nugget) which can 
then be used for failure load prediction. The Lamb wave transmis- 
sion coefficient is measured for all welded specimens both by con- 
tact and immersion techniques. The Lamb wave, excited in the 
upper sheet, is incident onto the welded region, and the incident 
energy is passed into the lower sheet and is detected by the receiv- 
ing transducer. The value of the transmission coefficient character- 
izes the dimensions the welded region. Topics considered include 
spot weld preparation, the estimation of the effective diameter of 
the welded region, contact measurements, and immersion measure- 
ment. It is determined that the Lamb wave transmission coefficient 
is proportional to D°, where D is the mean diameter of the welded 
region. 


3064 Residual stress characterization of misfit problems 
by use of elastic wave scattering measurements. Domany, E.; 
Gubernatis, J.E.; Gurvik, S. (Weizmann, Inst. of Science, 
Rehovot). pp 1305-1310 of Review of pro in quantita- 
tive nondestructive evaluation. Vol. 3B. Thompson, D.O.; 
Chimenti, D.E. New York, NY, USA; Plenum Press (1984). 

This chapter summarizes the appropriate equations for the 
use of elastic waves to probe an inhomogeneous state of residual 
stress caused by several types of misfitted inclusions. The results 
are presented of applying the Born approximation to a “screened” 
spherical misfit and a cylindrical misfit. The screened spherical 
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misfit region consists of the Eshelby spherical inclusion with the 
deformation external to the sphere. The cylindrical misfit is ob- 
tained by skrink-fitting a rod into a hole drilled into a material. The 
use of ultrasound to characterize residual stress fields is investigat- 
ed. The results suggest a potential “transparency” of the residual 
stress field to probing by ultrasound. 


3065 Analysis of electron diffraction 
detection 


Proceedings 
Annual Meeti: og of pmerny 41: 
322-323(1983). Contract AC02-76CH00016. 

Btecten Gillieatien tateatig: gueliles have bern wand exten 
sively in studies of polycrystalline and amorphous thin films. In 
previous work, diffraction intensity profiles were quantitized either 
by mechanically scanning the photographic emulsion with a densi- 
tometer or by using deflection coils to scan the diffraction pattern 
over a stationary detector. Such methods tend to be slow, and the 
intensities must still be converted from analog to digital form for 
quantitative analysis. The Instrumentation Division at Brookhaven 
has designed and constructed a electron diffractometer, based on a 
silicon photodiode array, that overcomes these disadvantages. The 
instrument is compact, can be used with any unmodified electron 
microscope, and acquires the data in a form immediately accessible 
by microcomputer. 


3066 Traveling wave ultrasonic transducer. Baer, R.L.; 
Kino, G.S. (Stanford Univ., CA). Ultrasonics Symposium 
Proceedings; 498-501(1982). Contract AT03-81ER 10865. 

A new type of coupled-mode buik acoustic wave transducer 
is descirbed. Distributed, directional coupling is made possible by 
the use of an electrical delay line which slows the electrical signal 
into synchronism with the acoustic signal. Since the coupling is dis- 
tributed, materials with low electromechanical coupling can be 
used to achieve highly efficient broadband transducers. Several 

i are described which use lumped element electrical 
delay lines and stacks of acoustic resonators. A theory, and experi- 
mental results, are presented. 


3067 ———— design of Sa acous- 
matching networks for acoustic 


tic matching and electrical 

transducers. Selfridge, A.R.; Baer, R.; Khuri-Yakub, B.T.; 
Kino, G.S. (Stanford Univ., CA). Ultrasonics Sym 
Proceedings; 644-648(198 1). Contract AT03- S1ER 10865. 

An iterative computer program was developed to optimize 
the parameters for the acoustic matching layer(s) and the electrical 
matching network of a transducer for a minimum length of the im- 
pulse response. By including the interactions between electrical and 
acoustic matching in the authors’ model, the quality of the trans- 
ducers has been significantly improved. A 3.65 MHz center fre- 
quency transducer, made of Murata PZT, was constructed to verify 
the computer results. The impulse response was approximately 2-1/ 
2 cycles long with a round trip insertion loss of 10.9 dB at the 
center frequency, and the 40 dB ringdown time was 1.5 usec when 
working into a water load. 


3068 (DOE-tr—262) Grain of so metal refined 
bs Pe Novikov, I.1.; Korol’kov, G.A.; Solovleva, 

; Freilikh, A. Translated from Liteinoe Proizvodstvo ; 2: 
sore 1959). Contract AC04-76DP00053. 7p. NTIS, PC 
A02. File Number T185000651. T185000651 

In this report experiments are covered on applying low-fre- 
quency vibrations directly to the solidifying metal instead of the 
mold to study the feasibility of refining the grain in this way is de- 
scribed. Particulars on vibrator used are listed by authors. The need 
for the directional solidification to prevent the vibrating element 
from becoming entrapped by solidified metal is explained. Figures 
showing the results obtained with ingots vibrated close to, and 
away from, the solidification front is included. The importance of 
location of vibrating element in melt, and of vibrating time is ex- 
plained. Also applicability of results of study to the semi-continuous 
casting of metals is covered. 
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3069 ne me Study of effect of vibrations on so- 
lidification and structure of electro-slag weld metal. Benua, 
— Vologdin, I. V.; — A.I. Translated from Svaroch- 

’ Proizvodstvo ; 5: 1-5(May 1958). Contract AC04- 
76DP000S3. 22p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number D: 185000649. DE85000649 

The merits of vibrating weld puddles while they solidify are 
studied. The author studies the effect of industrial-frequency (25 to 
50 cps) vibrational treatment on structure and impact strength of 
metal deposited in electro-slag welding. Results of microexamina- 
tion and of impact tests on welds are given. An outline of future 
work is also included. 


4206 Safety Engineering 


REFER ALSO TO CITATION(S) 4206002008, 3106 


3070 (UCRL—52000-84-8) Energy and Technology 
Review, August 1984, (Lawrence Livermore National Lab., 

CA (USA)). Aug 1984. Contract W-7405-ENG-48. 33p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85001296. 

Three articles are presented. Article 1, earthquake safety at 
LLNL, discusses the intensive program to strengthen Laboratory 
structures, utilities and work stations, and to reduce personal risks 
undertaken at the Lab following the January 1980 earthquakes. An 
investigatin of the physiographic and seismologic setting of the 
LLNL site is discussed in article 2, geology of the Livermore 
Valley. Article 3 discusses monitoring groundwater quality at site 
300. This system was designed to determine whether any ground- 
water contamination has occurred as a result of disposal operations 
of solid wastes from nonnuclear weapons component testing. Cur- 
rent analysis indicate that low levels of contamination are present. 


4207 Vacuum Engineering 


REFER ALSO TO CITATION(S) 4207003144 
4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 4208003220 


(DOE/ER/04178—8) Photochemical energy stor- 
age: studies of inorganic photoassistance agents. 
report, April 1, 1982-September 30, 1984. Wrighton, M.S. 
po se Be co Inst. of Tech., Cambridge (USA)). Sep 1984. 
Contract AC02-76ER04178. 25p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE85000800. 

Work during the contract period (4/1/82-9/30/84) has in- 
volved studies related to the light-driven production of thermodyn- 
amically unstable, but isolable, redox products. Such work has fo- 
cused on the use of semiconductor electrodes as the light absorber, 
and such electrodes have been demonstrated to be relatively effi- 
po in the conversion of optical energy to chemical or electrical 

. Materials used as photoanodes included n-type semicon- 
destin SrTiOs, TiO., GaAs, Si, WS2, MoS, and intrinsic a-Si:H. 
Photocathode materials included p-type semiconducting WS2, InP, 
Si and intrinsic a-Si:H. Much of the actual redox chemistry con- 
cerned development and characterization of photoelectrode cata- 
lysts for fuel-forming reactions such as He evolution from reduction 
of H2O, formate formation from reduction of aqueous bicarbonate, 
and the evolution of halogens from the oxidation of halides. Rela- 
tively efficient conversion of optical energy to chemical energy can 
be realized using various semiconductor/redox reagent/electrolyte/ 
solvent combinations. Perhaps the most significant features of the 
research during the contract period are (1) the discovery of rela- 
tively efficient Pd-based catalysts for equilibrium of the H2O/He 
and COsH~/HCO,~ redox couples under mild conditions; (2) the 
demonstration of efficient photoelectrochemical generation of Cl. 
with 632.8 nm light; and (3) the development of the use of redox 
polymers in photoelectrolysis of H2O. 
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3072 (SAND—84-1597C) AlAs/GaAs superlattice bar- 
rier unipolar diode structure. Drummond, T.J.; Hjalmarson, 
H.P.; Pearah, P.; Morkoc, H. (Sandia National Labs., Albu- 

uerque, NM (USA); Illinois Univ., Urbana (USA)). 1984. 
Somant AC04-76DP00789. 4p. (CONF-841234—1). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE85001904. 

From International electron devices meeting; San Francisco, 
CA, USA (10 Dec 1984). 

GaAs capacitor structures employing a thin undoped layer 
of (Al, Ga)As as a dielectric have been described and successfully 
used as gates in field effect transistors with transconductors exceed- 
ing 200 mS/mm at 77K. To improve the interface and bulk proper- 
ties of the barrier, an AlAs/GaAs superlattice was substituted for 
the (Al, Ga)As. The I-V characteristics measured for the superlat- 
tice barrier structures had greatly reduced currents and a much 
larger degree of rectification than could be explained by conven- 
tional thermionic emission theory. A new theoretical model de- 
scribing phonon-assisted emission provides a very good qualitative 
fit to the measured data. With the aid of this model we also find 
dramatic evidence for believing the conduction band offset in the 
AlAs/GaAs system is approximately 60% of the difference in the 
direct bandgaps. 


3073 (SAND—84-1949C) Chemically amplified laser 
direct-writing of aluminum. Tsao, J.Y.; Ehrlich, D.J. (Sandia 
National Labs., Albuquerque, NM (USA); Massachusetts 
Inst. of Tech., Lexington (USA). Lincoln Lab.). 1984. Con- 
tract AC04-76DP00789. 3p. (CONF-841157—12). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85000308. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1984). 

Laser microchemical direct writing has important advan- 
tages over other techniques for the deposition of thin-film patterns. 
Disadvantages, however, are lower throughput and the need to 
suppress competing processes such as gas-phase nucleation of parti- 
cles or substrate damage. Therefore, it is of interest to investigate 
methods for increasing the overall speed of laser direct-writing by 
microchemistry. Recently, a growing class of laser-deposition tech- 
niques has emerged in which laser radiation is used only to enhance 
or to impede the initial nucleation of a thin film. In general, it is 
convenient to draw a distinction between nucleation barriers due to 
physical effects and those due to chemical effects. The first type of 
barrier is derived from surface tension. The laser deposits a pattern 
of heterogeneous catalyst to initiate a subsequent transformation 
that is chemically self-sustaining or autocatalytic. This paper sum- 
marizes experimental work on an example of the second type, in 
which the laser direct writing of patterned thin films of Al is 
chemically amplified by subsequent selective pyrolytic chemical 
vapor deposition (CVD). 


3074 Control instrumentation and data handling of 

heavy current inductive load interrupter. Calpin, J.E.; 

340avas, R.J. (Westinghouse Electric Co., East Pittsburgh, 

ig pp 1380 of Fusion engin Vol. 2. New York, 
NY, USA; I.E.E.E. (1983). (CONF- nre81203 >), 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

The heavy duty DC interrupter is a switching system with 
the ability to interrupt very high inductive currents with precise 
timing, work in concert with an additional number of similar sys- 
tems, and withstand fast recovery voltages (30 kV) after interrup- 
tion. Further, it is required to be self-protecting and the high cur- 
rent busses isolated to 50 kV DC and subjected to 95 kV BIL test 
voltages. Interruption is accomplished by the separation of vacuum 
interrupter contacts, which prior to counterpulse arc for millisec- 
onds, generating horrendous noise signals of frequencies from DC 
to ultraviolet. Neutralization of such signals on the computer inter- 
face was effected by unique BALUN filters on 25 control and 
status lines: The noise abatement circuitry rationale will be dis- 
cussed along with triple shielding, Hall effect current level sensing 
and light pipe communication between high level busses and inter- 
face HTL cards. Triggering of the isolated counterpulse circuitry 
will be outlined. The self-protective aspects of the system employ 
current sensors to reclose the interrupter if current persists for two 
milliseconds after counterpulse. 
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4209 Waste Processing Plants And Equipment 
REFER ALSO TO CITATION(S) 4209003254, 3355 


(ORNL/TM—9060) ORNL resource conservation 

very training program. Barkenbus, B.D.; Eisenhow- 

er, B.M. (Oak Ridge National Lab., TN (USA)). Nov 1984. 

Contract AC05-840R21400. 66p. NTIS, PC A04/MF A0Ol1; 
1; GPO Dep. File Number DE85000167. 

The Department of Environmental Management (DEM) of 
the Oak Ridge National Laboratory (ORNL), in compliance with 
the Resource Conservation and Recovery Act (RCRA) of 1976, 
initiated an RCRA program and consequently established an 
RCRA training program for the management of hazardous wastes. 
This report delineates the objectives, methods, and content of the 
training program as well as documenting inDividual training re- 
ceived by each staff member under this program. Separate training 
programs have been devised to meet the needs of four groups: (1) 
the Hazardous Material Control group, (2) support personnel (Plant 
and Equipment Division members), (3) Laboratory Environmental 
Protection Officers, and (4) ORNL research divisions and members 
of the surrounding community (outreach program). 


3076 (PB—84-222405) Solvent recovery at Vandenberg 

Air Force Base. Final report June 1983-April 1984. Harris, 

G.E.; Wetherold, R.G. (Radian Corp., Austin, TX (USA)). 

eae 101p. (RAD—84-203-001-81-19). NTIS, PC A06/ 
AOl. 

The report gives results of a feasibility study of the addition 
of vapor recovery and solvent purification equipment for Vanden- 
berg Air Force Base (VAFB) to reuse the large quantities of waste 
solvent generated in space shuttle preparation operations. (NOTE: 
Operation of VAFB as the western launch site for the shuttle will 
increase the volume of solvent waste generated.) This project in- 
cluded four major tasks: development of (1) design criteria, (2) a 
conceptual design, (3) a site layout and solvent logistics plan, and 
(4) detailed system design specifications. It was determined that 
vapor recovery can be justified at only one location, and that 
Freon-113 is the only solvent that can be economically purified for 
reuse. The final system design calls for a carbon adsorption unit for 
recovery of solvent vapors from the component cleaning facility 
(CCF) and a solvent purification facility that includes a water-wash 
column, two fractional distillation columns, molecular sieve driers, 
and two-stage filtration. Both facilities should be adjacent to the 
CCF, and a bulk Freon system should be installed for the CCF to 
reduce the handling of containerized solvents. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 4210001827, 1829, 1830, 1832, 1853, 1854, 
2204, 2513, 2514, 2547, 3518 


3077 (ANL—84-62) Mixing, chemical reaction and flow 
field development in ducted rockets. Vanka, S.P.; Craig, 
R.R.; Stull, F.D. (Argonne National Lab., IL (USA)). Sep 
1984. Contract W-31-109-ENG-38. 50p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85002710. 

Calculations have been made of the three-dimensional 
mixing, chemical reaction, and flow field development in a typical 
ducted rocket configuration. The governing partial differential 
equations are numerically solved by an iterative finite-difference so- 
lution procedure. The physical models include the k ~ € turbu- 
lence model, one-step reaction, and mixing controlled chemical re- 
action rate. Radiation is neglected. The mean flow structure, fuel 
dispersal patterns, and temperature field are presented in detail for a 
base configuration with 0.058 m (2 in.) dome height, 45° side arm 
inclination, and with gaseous ethylene injected from the dome plate 
at an eccentric location. In addition, the influences of the geometri- 
cal parameters such as dome height, inclination of the side arms, 
and location of the fuel injector are studied. 


3078 (CONF-8404123—, pp 54-62) Development of 
smart sensors for combustion control. Wolga, G.J.; Gouldin, 
F.C. (Cornell Univ., Ithaca, NY). 10 Apr 1984. NTIS, PC 
ps Aria File Number T184014859. Contract AC02- 
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From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

An experimental and theoretical program to develop a smart 
spectroscopic sensor is discussed. The principles of operation of the 
sensor and measurement system is described and sample data are 
presented. The measurement program to test the sensor is de- 
scribed. A theoretical analysis with numerical results demonstrating 
how the results of measurements with the sensor are reduced to the 
required combustion control parameters is presented. 


3079 (DOE/MC/14129—1655)  20-Atmosphere __rig 
PFBC results: Tests 18 and 19. Further investigation into ag- 
glomerate formation when using limestone as the sorbent. 
Roberts, A.G. (National Coal Board, Leatherhead (UK). 
Coal Utilization a Lab.). May 1984. Contract AC21- 
80MC14129. NTIS, PC A04/MF A01; 1; GPO Dep. 
File Number D 12001. 

In previous tests with Pittsburgh No. 8 coal and Carbon 
limestone, it was found that the bed began to agglomerate when 
operating at 10 to 16 atm pressure, 1560°F bed temperature and 
3ft/s fluidising velocity. The problem could only be overcome by 
increasing the fluidising velocity and/or decreasing the bed temper- 
ature. Similar problems have occurred with another coal and lime- 
stone in the 20 atm rig (not part of the DOE programme) and are 
also known to have occurred with coal and limestone in at least 
one other combustor. The problem did not exist with limestone and 
a coal having a refractory ash, nor does it exist at the above operat- 
ing conditions when burning Pittsburg No. 8 and dolomite. Tests 18 
and 19 were devised to try and overcome this agglomerating prob- 
lem by reducing the peak temperatures in the region near the coal 
inlet nozzle. In Test 18, the intention was to convey the crushed 
coal into the combustor in a stream of nitrogen, instead of air. In 
Test 19, the coal was fed as a coal-water slurry. 


3080 (DOE/MC/14129—1656)  20-Atmosphere rig 
PFBC results: Test 20. Investigations with a medium-volatile 
content coal. Roberts, A.G. (National Coal Leather- 
head (UK). Coal Utilization Research Lab.). May 1984. 
Contract AC21-80MC14129. 5ip. NTIS, PC 'A04/MF AOl; 
1; GPO Dep. File Number DE84012002. 

The objectives of this test were: to obtain data (e.g. on com- 
bustion efficiency, sulphur capture and NO/sub x/ emission) when 
burning a lower volatile coal than previously and to compare di- 
rectly (i.e. within a single test), performance when burning coal fed 
as a slurry with dry coal fed pneumatically. 


3081 (EPRI-CS—3182-Vol.2, pp 33.1-33.21) Influence 
atomizer 


of scale and fuel properties on fuel-oil 

Seeker, W.R.; Clark, W.D.; Samuelsen, G.S. (Energy and 
Environmental Research Corp., Irvine, CA). Jul 1983. Elec- 
tric Power Research Inst., 3412 Hillview Ave., Palo Alto, 
CA 94304. File Number T184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

The drop size produced by fuel-oil atomizers is of critical 
importance to the efficiency and pollutant emission performance of 
stationary sources burning liquid fuels. This study involved the in- 
vestigation of the impact of nozzle scale and liquid properties on 
the drop size distribution produced by a variety of air-assist atomiz- 
ers. A laser diffraction technique (Malvern) was employed in con- 
junction with photography, holography, and laser doppler veloci- 
metry to measure drop size distribution as a function of nozzle op- 
erating conditions. Two spray rigs were employed that allowed 
testing of nozzles designed from 70,000 Btu/hr to 100 x 10° Btu/hr. 
Several liquids were utilized including water, No. 2 fuel oil, No. 6 
fuel oil, and Hyvis polybutene that allowed a variation in viscosity 
from 1 cSt to 50 cSt and tests were included using coal-oil and 
coal-water mixtures. Correlations of data with the design of the 
nozzle, liquid-to-air mass flow ratio, and viscosity were included. 





3082 (EPRI-CS—3182-Vol.2, pp 35.1-35.19) Bench- 
scale NO emissions of world coals: influence of parti- 
ee Heap, M.P.; — 
W. (Energy and Environmental Research Cor , Irvine, 
CA). Jul 1983. Electric Power Research Inst., 412 Hill- 
view — Palo Alto, CA 94304. File Number 7184920102. 
In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
Results are presented from a research project in which forty- 
eight coals from North America, Europe, Asia, South America and 
Australia were burned in a 21 kW/sub t/ refractory-lined tunnel 
furnace to determine the effects of burner configuration, particle 
size and temperature on NO emissions under normal (excess air) 
and staged combustion conditions. Fuel NO was determined under 
excess air conditions by replacing the combustion air with an Ar/ 
O2/CO: mixture. Under excess air conditions increasing flame tem- 
perature and decreasing particle size both increased NO emissions 
with rapidly mixed flames because both changes enhanced the evo- 
lution of fuel-nitrogen from the coal particle. Conversely, with axial 
diffusion flames, increasing temperature or decreasing particle size 
was found to be beneficial because both changes promoted the evo- 
lution of fuel nitrogen species within the fuel-rich flame core. With 
staged combustion increasing heat extraction generally reduced ex- 
haust NO emissions via a complex mechanism. Reducing second- 
stage flame temperatures had little effect on the concentration and 
speciation of the gaseous nitrogen species leaving the first stage, 
and on the conversion of solid phase nitrogen in the second stage. 
However, it dramatically decreased the second-stage conversion of 
gas phase nitrogen intermediates to exhaust NO. The controlling 
mechanism appears to be selective NO reduction by NH/sub i/ spe- 
cies. The effectiveness of increased heat extraction rate was also 
found to depend heavily on the coal composition. 


3083 (EPRI-CS—3182-Vol.2, pp 36.1-36.30) Correla- 


tion of NO/sub x/ emissions with basic physical and chemical 
characteristics of coal. Pohl, J.H.; Chen, S.L.; Heap, M.P.; 
Pershing, D.W. (Energy and Environmental Research 
Corp., Irvine, CA). Jul 1983. Electric Power Research Inst., 
3412 Hillview Ave., Palo Alto, CA 94304. File Number 
1184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 

The properties of the coal as well as combustor design and 
operation influence NO/sub x/ emissions from combustors. Reliable 
methods of predicting dependence of NO/sub x/ emissions on coal 
properties are needed so that utility operators can select fuels 
which comply with regulations, boiler manufacturers can design 
boilers for different coals, and the Environmental Protection 
Agency can establish reasonable emission goals for different coals. 
To accomplish this, a correlation which accounts for combustor 
conditions and fuel properties is required. Existing information is 
reviewed and concludes that information is unavailable to simulta- 
neously correlate both combustor conditions and coal properties 
with NO/sub x/ emissions. Experiments are needed to measure the 
nitrogen devolatilization rate and oxidation and reaction rate of 
char nitrogen under conditions applicable to pulverized coal flames 
for a range of coals. In the absence of correlations between fuel 
properties and combustor conditions and NO/sub x/ emissions, cor- 
relations of NO/sub x/ emissions with fuel properties for controlled 
combustor conditions are extremely useful. Correlations have been 
developed which correlate NO/sub x/ emissions with coal proper- 
ties for a premixed coal flame, a radial diffusion coal flame, an axial 
diffusion flame, and an optionally staged flame. These correlations 
are more accurate and require only knowledge of the proximate 
and nitrogen analyses and are therefore thought to be more useful 
than previous expressions which required more extensive experi- 
mentation on the coals. These correlations show that coal nitrogen 
has the largest influence on the amount of NO/sub x/ emitted but 
that volatile matter has a secondary influence. Differences between 
the expressions confirm that high-volatile matter produces high 
NO/sub x/ in unstaged flames but low NO/sub x/ in staged ones. 
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3084 (EPRI-CS—3182-Vol.2, pp 37.1-37.12) Gas phase 
reaction kinetics of NO/sub x/ oermgg from fuel nitrogen 
in fossil fuel combustion. Bowman, C.T.; Hanson, R.K.; 
Louge, M.; Garman, A. (Stanford Univ., ” CA). Jul 1983. 
Electric Power Research Inst., 3412 Hillview Ave., Palo 
Alto, CA 94304. File Number 1184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

A combined experimental and analytical study of the gas- 
phase reaction kinetics of fuel nitrogen species under conditions 
simulating the primary zone of staged fossil fuel combustors is in 
progress. Two related problem areas are addressed in this program: 
(1) the reaction mechanism for conversion of cyano species to 
amine species for conditions appropriate to fossil fuel combustion; 
and (2) the role of hydrocarbon species in the post-combustion 
gases on fuel nitrogen chemistry. The experimental program is 
being carried out in a shock tube and in a flat flame burner facility. 
Various optical diagnostic and probe techniques are used to moni- 
tor the concentrations of important species during the course of re- 
action. Measured concentration profiles are used to infer informa- 
tion on the fuel nitrogen mechanism and kinetic parameters. 


3085 (EPRI-CS—3182-Vol.2, pp 38.1-38.21) Structure 
of turbulent diffusion flames and nitric oxide formation. 
Broadwell, J.E.; Dimotakis, P.E.; Tyson, T.J.; Kau, C.J.; 
Seeker, W.R. (TRW Corp., Redondo Beach, CA). Jul 1983. 
Electric Power Research Tnst., 3412 Hillview Ave., Palo 
Alto, —“ 94304. File Number 1184920102. 

of the 1982 joint symposium on stationary 
shame NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

The purpose of this study was to develop an understanding 
of the mechanisms controlling nitric oxide generation in gas-fired 
turbulent diffusion flames discharging into air and to formulate a 
model describing these processes. A coherent flame concept of tur- 
bulent mixing was utilized wherein large-scale structures are re- 
sponsible for air entrainment into the fuel jet. The large-scale struc- 
tures subsequently cascade to smaller scales before homogenization 
of the fuel and air occurs. Support for the developing conceptual 
model arises from isothermal turbulent water jet mixing studies un- 
derway at Caltech. They were carried out in the large water facili- 
ty using a newly developed technique for determining the extent of 
molecular mixing from the appearance or disappearance of mole- 
cules which fluoresce. The conceptual model was expressed in a 
simple mathematical form and utilized for the prediction of NO 
from Hz and CH, jet flames. The model provides an explanation for 
the observed dependence of nitric oxide generation on the jet 
Reynolds number. 


3086 (EPRI-CS—3182-Vol.2, pp 42.1-42.23) Applica- 
tion of combustion modification technology for NO/sub x/ 
control to process heaters. Tidona, R.J. (K VB, Inc., Irvine, 
CA). Jul 1983. Electric Power Research Inst., 3412 Hill- 
view ~~ Palo Alto, CA 94304. File Number 7184920102. 
of the 1982 joint symposium on stationary 
sudan NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 
A full-scale natural draft refinery process heater rated at 16.1 
MW thermal input was modified to incorporate a staged combus- 
tion air injection system. The heater was tested for thirty days 
firing refinery gas at constant load with the staged air system in 
continuous operation. Up to fifty percent of the total combustion 
air to the heater was supplied by means of the staged air system. 
The staged air was injected by means of lances inserted through the 
heater floor. A combination of lowered excess air and staged com- 
bustion air were applied for about 15 days resulting in mean NO 
emissions of 18.5 ng/J, a 71 percent reduction from the baseline 
NO emissions of 64 ng/J. The remainder of the test was conducted 
at normal operating excess air levels with staged combustion air. 
NO emissions averaged 25.5 ng/J, 60 percent below baseline. Tests 
of ten process heaters equipped with low-NO/sub x/ burners result- 
ed in NO/sub x/ levels 32 to 77 percent below average emission 
factors for standard burners depending on heater type and fuel. 
Heaters tested under this task included four natural draft and six 
mechanical draft units firing gas distillate and residuel oils. Four of 
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the mechanical draft units had preheated combustion air. An ex- 
tended duration test of a 5.3 MW thermal input natural draft proc- 
ess heater equipped with low-NO/sub x/ burners resulted in mean 
NO emissions of 44 ng/J. Heater operation with the low-NO/sub 
x/ burners presented no reliability or functional problems during 
the test. The average stack O: concentration was 5.8 percent by 
volume, dry basis. Daily average CO emissions were generally 
below 25 ppM, dry at 3 percent Os, and never exceed 90 ppM. 


3087 (EPRI-CS—3182-Vol.2, a .1-43.11) NO/sub 
x/ generation, emission and control cement kilns in the 
United States. May, M.S. (Gifford-Hill & Co., Inc., Dallas, 
TX). Jul 1983. Electric Power Research Inst., 3412 Hillview 
Ave., Palo Alto, CA 94304. File Number T184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

During the past 10 years, consi le knowledge of NO/ 
sub x/ generation, emission and control has been obtained from re- 
search of the combustion of fossil-fuels and from combustion in util- 
ity boilers and industrial processes. Although many have tried, this 
data cannot be extrapolated the portland cement manufacturing 
process. Recent regulatory and process-control interest in the gen- 
eration and emission of NO/sub x/ in the cement manufacturing 
process has stimulated the acquisition of information and the devel- 
opment of research pertaining to this matter within the cement in- 
dustry. The existing data from the US cement manufacturing indus- 
try has been reviewed. From this data it may be concluded that 
coal-fired conventional systems emit less NO/sub x/; NO/sub x/ 
emissions from preheater/precalciner systems vary with the system. 
Coal increases NO/sub x/ emissions in some NSP systems. Final 
conclusions about NSP systems must await further study of raw 
materials and operational contributions to NO/sub x/ generation. 


3088 (EPRI-CS—3182-Vol.2, pp 47.1-47.6) Combustion 
modifications for coal-fired stoker madly Poem Maloney, K.L. 
(KVB, Inc., Irvine, CA). Jul 1983. Electric Power Research 
Inst., 3412. Hillview Ave., Palo Alto, CA 94304. File 
Number T184920102. 

In Proceedings of the 1982 joint symposium on stationary 

combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 
The objective of this EPA-sponsored program was to exam- 
ine potential combustion modification processes for stoker-fired 
boilers that would reduce stack opacity and emissions of NO/sub 
x/, SO/sub x/, and particulates without adversely affecting boiler 
efficiency or steaming capacity. KVB had developed a laboratory- 
scale proprietary combustion modification system that not only met 
these objectives, but with an associated increase in boiler efficiency 
and performance. Full-scale field test evaluations of this patented 
process were conducted for EPA to evaluate its performance. The 
invention uses recirculated flue gas mixed with the combustion air 
both above and below the grate. Replacing a portion of the com- 
bustion air with recirculated flue gas allows the stoker to operate at 
lower overall excess air without fuel bed clinker formation. The re- 
circulated flue gas provides the required fuel bed cooling that 
would normally be provided by larger amounts of excess air. The 
recirculated flue gas also provided the flow dynamics that larger 
amounts of excess air normally provide in order to fulfill the mixing 
requirements of fuel bed combustion. Flue gas recirculation is pro- 
vided to the overfire air to reduce the amount of oxygen that is put 
into the furnace above the fuel bed. This, in combination with en- 
larged overfire air ports, improves over bed mixing of volatile fuel 
components and the excess oxygen in the furnace to complete burn- 
out of the carbon in the fuel. 


3089 Lepage pacha pp ee Advanced 
coal/limestone fuel 


development of a for industrial boil- 
ers. Rising, B.W.; Conkle, H.N.; ahauues R.D. Gattelle, 
Columbus Labs., OH). Jul 1983. Electric Power Research 
Inst., 3412 Hillview Ave., Palo Alto, CA 94304. File 
Number 1184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

Research efforts on US EPA Contract Nos. 68-02-2627 and 
68-02-3189 have demonstrated that the limestone/coal fuel pellet 
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has the potential for providing a means for burning high sulfur 
coals in an environmentally and economically acceptable manner. 
Furthermore, these pellets may provide an acceptable method of 
burning halogen-containing compounds. The pellets may also pro- 
vide certain benefits when burned in fluidized-bed combustors. The 
continuation of the current project focuses on these aspects. The 
overall technical objective of this program is to evaluate the feasi- 
bility of a coal/limestone fuel pellet as a SO2 control for industrial 
boilers. The primary focus will be on application to stoker (fixed- 
bed) boilers but fluidized-bed boilers will also be considered. A sec- 
ondary objective is to determine the extent of halogen capture 
when halogen-containing wastes are incorporated into the lime- 
stone/coal fuel pellets. 


3090 Meg nme te a dag pp 49.1-49.14) Low-NO/ 
sub x/ fiber burner application to gas-fired firetube boilers. 
Kesselring, J.P.; Krill, W.V. (Alzeta Corp., Mountain View, 
CA). Jul 1983. Electric Power Research Inst., 3412 Hill- 
view Ave., Palo Alto, CA 94304. File Number 7184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2: fundamental studies and 
industrial, commercial, and residential applications. 

Low-NO/sub x/ fiber burners have been developed and 
tested in natural-gas-fired firetube boilers. The fiber burner is a 
matrix of ceramic fibers vacuum-formed into the appropriate burner 
configuration. In operation, premixed natural gas and air pass 
through the fiber layer and are ignited, burning only on the outer 
surface. The surface radiates energy flamelessly to the firetube wall, 
controlling ‘the combustion temperature to a level at which signifi- 
cant thermal NO/sub x/ formation does not occur. Subscale char- 
acterization tests of the fiber burner show emissions of approximate- 
ly 15 ppMv NO/sub x/, 20 ppMv CO, and 1 ppMV HC when op- 
erating with 15 percent excess air. A full-size (1055 MJ/hr heat 
input) fiber burner was retrofit into a 245-kW (25-hp) York-Shipley 
firetube boiler under EPA contract 68-02-3122 to perform laborato- 
ry demonstration testing. The burner fits within the first pass of the 
firetube boiler and occupies approximately the same volume as the 
conventional flame. Testing over a wide range of boiler load condi- 
tions and excess air levels has verified NO/sub x/ emission levels 
below 20 ppMv as well as increased boiler efficiency. The ability to 
over-fire the boiler by up to 20 percent with the fiber burner was 
also demonstrated. Burner durability was verified in a 1000-hr test, 
providing the basis for further demonstration in field boilers. 


3091 ar ft 2, pp 50.1-50.28) Environ- 
mental assessment of industrial boilers firing coal-liquid mix- 
tures and wood. Waterland, L.R.; Castaldini, C.; Mason, 
H.B.; DeRosier, R. (Acurex Corp., Mountain View, CA). 
Jul 1983. Electric Power Research Inst., 3412 Hillview 
Ave., Palo Alto, CA 94304. File Number T184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

In the past 2 years under the Combustion Modification Envi- 
ronmental Assessment (CMEA) program, comprehensive field tests 
of five small industrial boilers firing alternate fuels were performed. 
In these tests, flue gas emissions of NO/sub x/, SO2, SOs, CO, COz, 
Oz, and particulate were measured. In addition, concentrations of 
inorganic elements; total volatile, semivolatile, and nonvolatile or- 
ganics; and speciation for 58 organic priority pollutants including 
several polynuclear aromatic compounds were determined in all 
source effluent streams (flue gas, bottom ash, collector ash, etc.). 
Bioassay testing of selected streams was also performed. The boil- 
ers tested and steam raising capacities in the 1.2 to 3.8 kg/s (10,000 
to 30,000 Ib/hr) range. Two were fired with a coal-oil-water mix- 
ture, one with a coal-oil mixture, and two with wood waste. The 
units fired with a coal-oil-water mixture were tested both with and 
without an additive for SO. capture. One unit used limestone addi- 
tion, the other used soda ash. One wood-fired unit was tested firing 
two fuels: dry wood waste, and green wood waste. Summary re- 
sults of these tests are presented, highlighting the effects of the use 
of these alternate fuels on emissions and performance. 
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3092 (EPRI-CS—3182-Vol.2, pp 44.1-44.24) Applica- 
sey ébh ulimatiny quiaiteatinn aiciadions. Sx BiGdem> a/ 
control to cement kilns. Carter, W.A.; Benson, R.C. (KVB, 
Inc., Irvine, CA). Jul 1983. Electric Power Research Inst., 
3412 Hillview Ave., Palo Alto, CA 94304. File Number 
1184920102. 

In Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental studies 
and industrial, commercial, and residential applications. 

Field tests were conducted on a subscale rotary cement kiln 
to evaluate the effect of various combustion modifications on gase- 
ous emissions. This work, sponsored by the US Environmental Pro- 
tection Agency, was conducted in a research kiln donated by Gif- 
ford-Hill, a major cement manufacturing company. The kiln is 
rated at 68 kg (150 Ib) clinker per hour. A coal burner was de- 
signed and fabricated for use in the kiln. The burner allowed for 
variation in primary air velocity and swirl. A secondary air heater 
was incorporated to vary the combustion air temperature. The 
effect of flue gas recirculation, vitiated primary air, primary/sec- 
ondary air ratio, burner tip velocity and secondary air temperature 
on NO/sub x/ emissions were evaluated. An optimum operating 
condition for minimizing NO/sub x/ emissions was defined. A dis- 
cussion of these reesults is presented. 


3093 (N—84-24760) Evaluation of multi-dimensional 
flux models for radiative transfer in combustion chambers: a 
review. Selcuk, N. (Middle East Technical Univ., Ankara 
(Turkey)). Jan 1984. 10p. NTIS, PC A19/MF AO1. 

In AGARD combustion problems in turbine engines, 10 p., 
N—84-24732 15-25. 

In recent years, flux methods have been widely employed as 
alternative, albeit intrinsically less accurate, procedures to the zone 
or Monte Carlo methods in complete prediction procedures. Flux 
models of radiation fields take the form of partial differential equa- 
tions, which can conveniently and economically be solved simulta- 
neously with the equations representing flow and reaction. The flux 
models are usually tested and evaluated from the point of view of 
predictive accuracy by comparing their predictions with exact 
values produced using the zone or Monte Carlo models. Evalua- 
tions of various multi-dimensional flux-type models, such as De 
Marco and Lockwood, Discrete-Ordinate, Schuster-Schwarzschild 
and moment, are reviewed from the points of view of both accura- 
cy and computational economy. Six-flux model of Schuster- 
Schwarzschild type with angular subdivisions related to the enclo- 
sure geometry is recommended for incorporation into existing pro- 
cedures for complete mathematical modelling of rectangular com- 
bustion chambers. 


3094 (N—84-24761) Droplet evaporation rate controlled 
combustion model. Bayka, A.D. (Middle East Technical 
Univ., Ankara (Turkey)). Jan 1984. 12p. NTIS, PC A19/ 
MF AOl. 

In AGARD combustion problems in turbine engines, 12 p., 
N—84-24732 15-25. 

A computational model for predicting the rate of heat re- 
leased during combustion of a fuel injected into a combustion 
chamber is proposed. In the mathematical model the burning rate 
was based on the ignition of combustible mixture elements formed, 
each having different ignition delays, depending on the state param- 
eters they were subjected to in the combustion chamber. The rate 
of heat release was related to the rate of evaporation of the injected 
fuel. The rate of evaporation of the fuel was related to the size dis- 
tribution of the fuel droplets which was divided into several groups 
with different diameters. The diameter and temperature histories of 
the droplets in each group were simultaneously obtained depending 
on the instantaneous droplet velocity, the rate of injection, type of 
nozzle, fuel and heat transferred to the evaporating droplets. The 
total evaporation rate of the fuel at any instant was the summation 
of the evaporation rates of all the droplets present in the cylinder at 
any time. 


3095 (N—84-24762) Prediction of turbulent reactive 
flow. Dupoirieux, F. (Office National d'Etudes et de Re- 
cherches Aerospatiales (ONERA), 75 - Paris (France)). Jan 
1984. 10p. NTIS, PC A19/MF A0O1. 

In AGARD combustion problems in turbine engines, 10 p., 
N—84-24732 15-25. 


ERA-10/2/ 438 


Turbulent reactive flows are predicted by a numerical finite- 
volume method which is implicit with regard to the time. A model 
of turbulent combustion allows the analysis of reactive flows for 
which the mixture ratio is heterogeneous. The grid proceeding 
from the spatial discretization can be applied to any shape of plane 
or axisymmetrical duct. Numerical results are qualitatively in agree- 
ment with experiments. Moreover, this implicit method is less ex- 
pensive than the equivalent explicit one concerning the time needed 
to reach the asymptotical regime. 


3096 (N—84-24767) Utilization of laser diagnostics to 
evaluate combustor models. Roquemore, W.M.; Bradley, 
R.P.; Stutrud, J.S.; Reeves, C.M.; Obringer, C.A. (Air 
Force Wright Aeronautical Labs., Wright-Patterson AFB, 
OH (USA)). Jan 1984. 2ip. NTIS, PC A19/MF AOI. 

In AGARD combustion problems in turbine engines, 12 p., 
N—84-24732 15-25. 

An overview of results obtained in the Combustion Model 
Evaluation research program is presented. The characteristics of a 
bluff body research combustor used in this program are described. 
Data obtained with a laser Doppler anemometer system and a co- 
herent anti-Stokes Raman scattering system are presented. These re- 
sults and those obtained with conventional probe devices and flow 
visualization techniques are compared to both time averaged and 
time dependent calculations of the near wake region of the bluff 
body flow field. The results of computer model experiments of the 
flow field for different diameter bluff bodies are also presented. 


3097 (N—84-24768) Problem independent numerical 
simulation of two-phase flow in combustors. Ayers, W.H.; 
Boysan, F.; Ewan, B.C.R.; Swithenbank, J. (Sheffield Univ. 
(UK)). Jan 1984. 8p. NTIS, PC A19/MF AO1. 

In AGARD combustion problems in turbine engines, 8 p., 
N—84-24732 15-25. 

The application of 3-D computer codes to isothermal and 
combusting two phase flows is discussed. In particular, a number of 
aspects of one specific code are presented including the coupling of 
flow and droplet motions and the interactive setting up procedure 
to define an arbitrary geometry. Calculated and measured velocity 
fields are shown for the isothermal flow in a coaxial dump combus- 
tor and results are presented for the combustion case using a baffle 
stabilizer. 


3098 (N—84-24904) Perturbation method for self-cou- 
pled combustion-instability problems. Googerdy, A.; Peddie- 
son, J. Jr. (Tennessee Technological Univ., Cookeville 
(USA)). 1983. lp. NTIS, PC A16/MF AO1. 

In Delaware Univ., abstract of the 20th annual meeting, So- 
ciety of Engineering Science, Inc., 241 p., N—84-24833 15-31. 

A perturbation method for self-coupled combustion-instabil- 
ity problems is discussed. A model partial-differential equation is 
examined that arises in a simplified analysis of pressure-sensitive 
combustion instability in liquid-fuel rocket motors. It is shown that 
this method is capable of predicting all the features of previous nu- 
merical solutions and is useful in explaining them. 


3099 (N—84-25781) Unsteady combustion of composite 
fuel droplets. Dupoirieux, F. (Office National d'Etudes et de 
Recherches Aerospatiales (OQNERA), 75 - Paris (France)). 
1983. 82p. (ONERA-NT—1983-3). NTIS, PC A05/MF 
AOl. 

The theory of fuel droplet combustion is helpful in under- 
standing what goes on in the combustion chambers of diesel, rocket 
and other types of IC engines. A droplet combustion was con- 
structed, based on the following assumptions: the droplet contains 
two distinct miscible fuels. The unsteady terms are included. The 
physical properties (thermal conductivity, mass diffusion coeffi- 
cients) depend on gas phase composition and temperature. The ef- 
fects of pressure variation are taken into account, with the pressure 
being either given or computed. On the other hand, since the com- 
bustion is assumed to be spherically symmetrical about the center, 
of the droplet, the convection due to a gas phase velocity far from 
the droplet cannot be taken into account. 
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3100 (NP—4752040) Calculation of flue gas loss of in- 
dustrial and domestic condensing flue gas boilers. Gundtoft, 
S.; Kirk Thoegersen, L. (Jydsk Teknologisk Institut, Aarhus 
(Denmark)). Nov 1983. 61p. (In Danish). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE84752040. 

The calculation of the flue gas loss and efficiency of tradi- 
tional oil and gas fired boilers is normally a relatively simple matter 
of calculation. For condensing flue gas boilers the calculation is 
more complicated. New concepts are used such as the dew point 
and relative humidity of the flue gas, flue gas condensate and the 
gross calorific value of fuel - concepts which it has not previously 
been necessary to work with. The aim of the present report is 
therefore: 1) to give a detailed survey of the theoretical basis of the 
calculation of the flue gas loss for condensing flue gas boilers and 
2) to present a few expressions and diagrams of calculation applica- 
ble in practice. The theory advanced in the present report has been 
set up for a type of fuel analysis according to the formula c + h + 
s=1. 


3101 (PB—84-198472) ——— modeling o: 

vanced gas burner systems. Final report December a otg-Jaly 
1983. Harsha, P.T.; Edelman, R.B.; Jensen, R.J.; Sindir, 
M.M.; Wang, T.S. (Science Applications, Inc., Chatsworth, 
CA (USA). Combustion Science and Advanced Technology 
Dept.). Jul 1983. 167p. (SAI—83-051-CH). NTIS, PC A08/ 
MF AOl1. 

See also PB83-117416. 

This work has had the overall objective of providing ex- 
panded technology bases in support of the development of efficient 
and environmentally acceptable gas burning equipment. A state-of- 
the-art survey showed that a data base was required to adapt to 
changing requirements and renewed industry interest in fuel flexi- 
bility. This led to a review of interchangeability criteria, which 
showed that understanding the effects of unconventional gases 
would help to provide the information and knowledge needed for 
more efficient and environmentally acceptable utilization of natural 
gas supplies. It was concluded that near term and long term needs 
could be addressed with a common approach to fuel composition 
related problems. Modeling of chemical kinetics phenomena, resi- 
dential and commercial gas burners, and industrial combustors has 
been developed for burner performance analysis. Experimental in- 
vestigations of residential and commercial burners have been car- 
ried out to aid in model development. The interchangeability 
survey, burner model development, and experimental results are 
summarized in this report. 


3102 (PB—84-240654) Development of criteria for ex- 

tension of applicability of Jow-emission, high-efficiency coal 

burners: fourth annual report. Report for October 1980-Octo- 

ber 1981. Payne, R.; Case, P.L.; Heap, M.P.; Lee, J.; 

McKinnon, C.N. (Energy and Environmental Research 

— so CA (USA)). Aug 1984. 375p. NTIS, PC A16/ 
AOl. 


See also PB82-197153. 

The report summarizes technical progress during the fourth 
year of effort on EPA contract 68-02-2667. NOx and SOx emission 
characteristics of two low-NOx distributed-mixing burners were 
tested with three coals in a large water-tube simulator furnace (50- 
70 million Btu/hr firing rate). Increasing burner load, burner zone 
stoichiometry, or overall excess air increased NOx emissions. Stag- 
ing was limited by increases in CO emissions and problems with 
flame stability at burner zone stoichiometries below 0.6. The feasi- 
bility of using dry sorbents injected directly into the furnace for 
SO emission control was investigated. Sorbent type (Ca (OH): vs. 
CaCOs) and injection location had a small effect on sulfur capture. 
Fuel sulfur content also affected sulfur capture. Sulfur captures on 
the order of 40-50 percent were obtained at Ca/S molar ratios of 
2.0. Parametric studies of the sulfur capture process were per- 
formed in a specially constructed Boiler Simulator Furnace fired at 
1.0 million Btu/hr. Under fuel-lean conditions, thermal history ex- 
erted controlling influence on sulfur capture. Firing and heat ex- 
traction rates strongly influenced sulfur capture due to their effect 
on thermal history. Sorbent location, burner zone stoichiometry, 
overall excess air, and tertiary air velocity had secondary effects on 
capture. 


3103 Pulse combustion noise: problems 

Chiu, H.H.; Clinch, J.M. (Energy and Environmental Sys- 
tems Division, Argonne National Lab.). 1530-1539 of 
Proceedings of the 1981 International Gas Research Confer- 
ence. Rockville, MD, USA; Government Institutes, Inc. 
(1982). (CONF-810909—). 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

The noise emitted by an experimental gas-fired pulse com- 
bustor has been examined to determine empirical and functional re- 
lationships for the sound pressure level and frequency content, as 
well as to determine practical noise-control techniques. Noise levels 
from typical pulse combustors without soundproofing are, in gener- 
al, 15 to 30 dB greater than from geometrically similar convention- 
al burners operating at the same firing rate. The major pulse-com- 
bustion parameters that affect the noise level are the effective firing 
rate and the effective combustion time. In general, a pulse burner 
with a higher effective firing rate and a smaller combustion time is 
noisier than a pulse burner of lower effective firing rate and longer 
combustion time at the same mean firing rate. Pulse-combustion 
noise spectra contain both broad-band and discrete frequencies. The 
discrete frequencies correspond to the fundamental frequency of 
both quasi-quarter-wave and quasi-half-wave oscillations, together 
with their harmonics. It is shown that decoupling chambers as well 
as paired pulse burners with anti-phase cancellation are viable noi- 
sesuppression devices for practical pulse combustor heating sys- 
tems. 


4220 Underground Engineering 


3104 Geomechanical basis for design of underground 
salt cavities. Serata, S. (Serata Geomech. Inc.). ASME Pet. 
Div. Energy Technol. Conf. Prepr.; No. 78-PET-59, 1- 
43(1978). (CONF-781112—). 
From ASME energy technology conference; Houston, TX, 
USA G Nov 1978). 
three fundamental problems to be solved in developing 
a reliable penarins for geomechanical design of salt cavities to be 
used for storage of gas, liquid, cr solids are numerical representa- 
tion of the complex brittle-ductile properties of rock salt, develop- 
ment of a computer program capable of simulating long-term be- 
havior of salt cavities by utilizing numerical modeling, and verifica- 
tion of the reliability of the computer modeling by long-term field 
testing. The problems have been solved by defining the material 
properties of rock salt with a rheological representation of the ma- 
terial behavior and developing the rheological finite element 
(REM) computer simulation method for the modeling. Usefulness 
of the REM method for design of salt cavities has been shown 
through long-term laboratory and field testing. The salt cavity 
design made for Louisiana Offshore Oil Port Inc. (LOOP Inc.) is 
used to illustrate this method. 


4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 4240001794, 3103, 3369 


3105 (PB—84-207927) Development of a machine 
mounted le dust monitor. Open file report 30 June 
1976-16 March 1978. Spooner, R.M.; Bennett, J.L. (Bendix 
Corp., Baltimore, MD (USA). Environmental and Process 
Instruments Div.). Mar 1978. 83p. NTIS, PC A0OS/MF AO0Oi. 

This report encompasses the fabrication of a prototype respi- 
rable dust sampler and detector assembly for mining machine- 
mounted dust monitoring application, the design and fabrication of 
support electronics, and laboratory testing as defined in phase I of 
the work. The hardware was fabricated in accordance with the 
phase I design, and modified to improve the performance and to 
comply with customer requests. Modifications involved the filter 
media, electronic flow controller, motorized and manual lift mecha- 
nisms for the transitional heads, speed reducer for the filter media 
transfer drive, a power supply for each Geiger-Muller tube, and a 
pressure-sensitive tape roller bracket revision. The functional and 
environmental testing indicated the prototype hardware functioned 
within the specified requirements. 
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» Glissme wom Mishima, J.; —— 
system. yer, 
J.A. (Pacific Northwest Lab., Richland, WA (USA)). aul 
1984. Contract AC06-76RL01830. 27p. (CONF-840806— 12). 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85000360. 

From 18. DOE nuclear airborne waste management and air 

Baltimore, MD, USA (13 Aug 1984). 

ee coe by examining deo charactesiatics of 
the aerosol challenge to the filtration system and the operating ex- 
perience at similar firing ranges. Candidate filtration systems were 
proposed; including baghouses, cartridge houses, electrostatic preci- 
pitators, cleanable high efficiency filters, rolling filters and cy- 
clones--each followed by one or more of the existing filter banks. 
Methodology was developed to estimate the operating costs of the 
candidate systems. Costs addressed included the frequency (based 
on fractional efficiency and loading data) and cost of media re- 
placement, capital investment, maintenance, waste disposal and 
electrical power consumption. The recommended system will be in- 
stalled during calendar year 1984. 


4250 Power Cycles 


REFER ALSO TO CITATION(S) 4250003260, 3261 


3107 (BMFT-FB-T—84-196) Stirling engine develop- 
ment, state of the art. Beschorner, F.; Grossmann, J.; 
Reuchlein, G.; Schaaf, H.; Pfeiffer, H.; Gondro, B.; Mueller, 
J. (Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.); Maschinenfabrik Augsburg-Nuern- 
berg (M.A.N.) A.G., Muenchen (Germany, F.R.). Bereich 
Neue Technologie). Sep 1984. 214p. (In German). NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE85750464. 

The historical development of the Stirling engine is de- 
scribed, the description of the cycle dealing with feasible limits, de- 
velopment potential, usable gases, heat sources and fuels as well as 
pollutant emission. The known running gear versions of free-piston 
engines and engines for mechanical shaft power generation are ex- 
plained. The progress made to date in terms of power and efficien- 
cy is described, with allowance being made for the materials 
stresses possible. The known and possible Stirling engine applica- 
tions are dealt with in an overview. The operation of Stirling en- 
gines in conjunction with solar energy utilisation, heat pump drive 
and electric power generation, with and without waste heat recov- 
ery, is considered with a view to their suitability. 


3108 (N—84-24732) Combustion problems in turbine en- 

= (Advisory Group for Aerospace Research and Devel- 
pment, 92 - Neuilly-sur-Seine (France)). Jan 1984. 434p. 

(CONF-8310292—). NTIS, PC A19/MF AOI. 

From NATO-AGARD symposium on combustion problems 
in turbine engines; Cesme, Turkey (3 Oct 1983). 

With ever increasing emphasis on improving gas turbine 
cycle efficiency, reducing engine development time/cost, reducing 
cost of ownership, minimizing pollutant emissions, and more recent- 
ly the need to develop fuel tolerant combustion systems, the com- 
bustion problems in gas turbine engines require special consider- 
ations. Alternative fuels, fuel preparation, kinetics, soot, liner cool- 
ing, and combustion modeling are among the topics discussed. For 
individual titles see N84-24733 thru N84-24768 


(N—84-24759) Study of the fundamental problems 
of combustion in the combustion chambers of turbojets using 
a tubular reactor. Bellet, J.C.; Cambray, P.; Champion, M.; 
Karmed, D. (Centre National de la Recherche Scientifique, 
86 - Poitiers (France)). Jan 1984. 13p. (In French). NTIS, 
PC A19/MF AO1. 

In AGARD combustion problems in turbine engines, 13 p., 
N—84-24732 15-25. 

At the entrance of a tubular reactor, cool gases (hydrocar- 
bon-air) and heated gases are rapidly mixed in such a way that 
combustion is stabilized by recirculating the heated gases. This tu- 
bular reactor is used to validate, under representative combustion 
chamber conditions, the kinetics of hydrocarbon combustion pro- 
posed by other authors, as well as to study the interactions between 
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thermal turbulence and the rates of chemical production. Results 
obtained previously show that the influence of turbulence on the 
rate of chemical production can be neglected by a first approxima- 
tion and the flow in the center line can be considered as quasi-one 
dimensional. The measured profiles of molecular fractions are used 
to test models proposed for propane combustion. It appears that, if 
the most recent models correctly predict the first phase of combus- 
tion, they overestimate the reaction rates at the end of combustion, 
especially in the case of a propane-air-heated gas mixture. In addi- 
tion, it is proven that, as theory predicts, combustion augments the 
amplitude of temperature fluctuations present in the initial mixture. 


43 PARTICLE ACCELERATORS 
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REFER ALSO TO CITATION(S) 4301002026, 2944, 3146 


3110 (AD-A—142303/7) High current — _ 
erators. Memorandum report. Kapetanakos, C.A. 
P.A. (Naval Research Lab., Washington, DC jus 12 
Jun 1984. 31p. (NRL-MR—5259). NTIS, PC A03/MF AO1. 
High energy accelerators capable of producing high current 
electron beams are rapidly becoming an active area of research. 
The main development effort is currently being focused on induc- 
tion accelerators. As a result of their inherent low impedance, these 
devices are ideally suited for generating intense beams. If this high 
current branch of accelerator technology is successful, it may have 
some very profound implications, far beyond the research laborato- 
ries. 


3111 (AD-A—143748/2) High-current betatron, Phase 
I, Final report 22 September 1980-15 February 1982, Barak, 
G.; Chernon, D.; Fisher, A.; Ishizuka, H.; Rostoker, N. 
(Maxwell Labs., Inc., San Diego, CA (USA)). 16 Apr 1982. 
TTp. (MLR—1259). NTIS, PC A05/MF AOI. 

Prepared in cooperation with California Univ., Irvine, Dept. 
of Physics. 

In a conventional betatron, space charge limits the electron 
current during injection. By adding a toroidal magnetic field and 
injecting electrons with the inductive charging method we expect 
to increase the current limit by a factor of 10 to the 4th power to 
10 to the 6th power. After the beam has been accelerated to high 
energy the torodial field is no longer necessary and can be reduced 
to facilitate extraction of the beam. The effect of toroidal magnetic 
field on space charge instabilities is investigated. An experimental 
betatron has been constructed with a major radius of 40 cm and a 
minor radius of 5 cm. On the basis of previous experimental results 
with inductive charging the current limit should be a few kilo am- 
peres. 


3112 (AD-A—143970/2) LINAC Facility at Armed 
Forces Radiobiology Research Institute. Technical report. 
Gee, M.T. (Armed Forces Radiobiology Research Inst., Be- 
thesda, MD (USA)). May 1984. 13p. NTIS, PC A02/MF 
AOl. 


The Armed Forces Radiobiology Research Institute LINAC 
is a traveling microwave type high-energy linear electron accelera- 
tor, which accelerates electrons to sufficient energies and in suffi- 
cient quantities to provide radiation fields of interest for radiobiolo- 
gical, radiochemical, and materials/component research. It provides 
radiation researchers with a source of high-energy electron or high- 
energy bremsstrahlung (X ray) radiation. This report gives details 
on the LINAC’s design, operation, and capabilities. 


3113 (BNL—35127) Scenario for the relativistic heavy 
ion collider (RHIC) for Brookhaven National bowen: | 
Ruggiero, A.G. (Brookhaven National Lab., Upton, NY 
aie May 1984. Contract AC02-76CH00016. 75p. NTIS, 
PC A04/MF A01; 1; GPO Dep. File Number DE85000886. 

In this note we describe a scheme to obtain a high perform- 

ance relativistic heavy ion collider (RHIC) sized to fit within the 
CBA tunnel at BNL. The project has two parts: the Source of 
heavy ions and the Collider itself. We keep these two parts separat- 
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ed since a different analysis is done for each. It is obvious that the 
performance of the total facility depends crucially on the perform- 
ance of both. 


3114 (BNL—35237) RHIC and Matter: a pro- 
posed heavy ion collider at Brookhaven National Laboratory. 
Ludlam, T.W. (Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. ’20p. (CONF- 
8406189—7). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001229. 

From 4. international conference on ultrarelativistic nucleus- 
nucleus collisions - QUARK MATTER ‘84; Helsinki, Finland (17 
Jun 1984). 

For some time there had been strong interest at Brookhaven 
in exploiting the existence of the Colliding Beam Accelerator, CBA 
(nee ISABELLE), for the generation of heavy ion collisions at 
very high energies. Now the opportunity arose to consider the 
design of a dedicated heavy ion collider which could take advan- 
tage of the work already invested in the CBA project. In its report 
the Working Group recommended a top energy of at least 50 + 50 
GeV/amu, emphasizing the need to cover a continuous range of en- 
ergies extending as low 5 + 5 GeV/amu, with ion masses ranging 
from protons up to A > 200, and luminosity L > 10%%cm~*sec™! 
initially, ultimately reaching much higher values. These parameters 
were the subject of extensive scrutiny at the Quark Matter ‘83 Con- 
ference one month later at which several of the world’s laboratories 
presented possibilities for very high energy nuclear beam facilities. 
After several days of such discussions a round table panel at the 
Conference strongly endorsed the recommendations of the August 
Working Group, with an emphasis on making the top energy as 
high as possible without sacrificing the capability for exploring the 
low energy range as well. 


3115 (BNL—35240) AGS fixed target program with nu- 
clear beams. Foley, K.J. (Brookhaven National Lab., Upton, 
NY (USA)). 1984. Contract AC02-76CH00016. 9p. ( - 
8406189—8). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE85000890. 

From 4. international conference on ultrarelativistic nucleus- 
nucleus collisions - QUARK MATTER ‘84; Helsinki, Finland (17 
Jun 1984). 

The recent approval of the beam transfer line from the 
Tandem Van de Graaf to the AGS signals the advent of a new era 
of Nuclear and Particle Physics at BNL. High Energy nuclear 
beams are expected to be available for experiments in 1986. I will 
discuss the direct link between the Tandems and the AGS. Two 
other proposed projects, the Relativistic Heavy Ion Collider and 
the Synchrotron Booster, are discussed in another presentation to 
this conference. 


3116 (DOE/DP/40092—6) Simulation of space charge 
effects in particle accelerators. Annual report, August 1, 
1983-September 30, 1984. Haber, I. (Naval Research Lab., 
Washington, DC (USA)). 1984. Contract AI08-79DP40092. 
13p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE85001828. 

Progress during the FY83/84 period has involved both the 
use of existing numerical tools to investigate current issues, and the 
development of new techniques for future simulations of increasing 
sophistication. A balance has been sought with a view towards 
maximizing the utility of simulations to both present and future de- 
cisions in accelerator design. Emphasis during this contract has cen- 
tered on investigating the nonlinear dynamics of a very low emit- 
tance beam with a realistic distribution function - especially when 
complications such as the image forces from a nearby conducting 
electrode are considered. A significant part of the effort during this 
period was also expended in spreading the simulation capabilities al- 
ready developed. Versions of the SHIFT (Simulation of Heavy Ion 
Fusion Transport) series of computer codes have been installed on 
machines available to the HIF community. The enhanced availabil- 
ity of these codes has facilitated their use outside of NRL. For ex- 
ample, simulation results with a significant impact on MBE design 
were obtained at LBL using the MFECC Version of SHIFT-XY. 
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3117 (SAND—84-8012) STAR: Sandia Technology Ap- 
plications Ring conceptual report. Battleson, K.W. 
(ed.). (Sandia National Labs., Livermore, CA age a 
rence Berkeley Lab., CA (USA)). Oct 1984. 
‘ACO3-76SF00098;A CO4-76DRO00789. 78p. NTIS, PO! A0S/ 
MF AO1; 1; GPO Dep. File Number DE85002551. 

Sandia National Laboratories, jointly with Lawrence Berke- 
ley Laboratory, has designed an electron synchrotron vacuum ul- 
traviolet (vuv) light source, STAR, the Sandia Technology Appli- 
cations Ring. STAR is a small technology-oriented light source in 
contrast to existing synchrotron light sources which have been re- 
search oriented and have consequently emphasized extending the 
state-of-the-art in machine The design of a technology- 
oriented source invariably involves trade-offs in major design pa- 
rameters such as intensity, spectral range, pulse length, size, and 
cost. For a machine such as STAR, the size and cost are reduced 
to the point that an individual corporation or consortium can have 
its own facility and hence can tailor operational characteristics 
(such as access, scheduling, beam parameters, and user friendliness) 
to its specific needs. The design philosophy of STAR is to incorpo- 
rate many features developed and proven at other vuv rings. The 
major technical difference between STAR and other synchrotron 
light sources is that STAR is designed for a beam current substan- 
tially lower than the difficult-to-achieve one ampere design level of 
other rings. This permits the use of lower cost, low energy injec- 
tion of electrons into the ring. In addition, particular attention has 
been paid to vacuum and diagnostic considerations. The approach 
of using proven technology coupled with an engineering emphasis 
to address known critical areas is expected to permit rapid commis- 
sioning of a ring that would also serve as a prototype for other 
dedicated technology rings. 


— (SLAC/AP—33) Single-cavity SLED device. Lipp 
B.A. (Stanford Linear Accelerator Center, 

(USA), > <3 1984. Contract AC03-76SF00515. NTIS, 

A01; 1; GPO Dep. File Number D 5002587. 

pa meee A SLED device used at SLAC requires two 

cavities. However, the same effect can be obtained with a single 

cavity; the theory and operation of the device is the same, only the 
hardware is changed. The single-cavity device is described here. 


sit (SLAC-CN—282) Notes on the rf system for the 


source. Hoag, H. (Stanford Linear Accelerator 
Center, CA (USA)). 17 Oct 1984. Contract AC03- 
76SF00515. 6p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85002628. 

The proposed arrangement of accelerator structures, wave- 
guide feeds and klystrons is shown. A 50 MW klystron at 20-3C 
will provide power for the high-field capture section immediately 
following the target. About 1 meter downstream of this section 
there will be a standard girder of four 3.05-meter SLAC constant 
gradient accelerator sections. These will be powered by a klystron 
at station 20-3D. Current thinking is that this will also be a 50 MW 
tube, but 35 MW might well be sufficient. Both stations will be 
SLEDded. The length of the rectangular waveguide feed to the 
capture section will be approximately 132 ft, and the attenuation 
will be about 0.97 db. The co ing numbers for the feed to 
the standard girder are 153 ft and 1.07 db. In CN-268 dated 6/22/ 
84: Positron Source: First 50 Nanoseconds, K. Moffeit shows that 
good positron acceptance requires very high accelerating fields (on 
the order of 70 MV/m) in the first meter following the target. Var- 
ious ways of approaching this gradient in a l-meter section have 
been examined. 


3120 (UCRL—90935) Low-energy, high-intensity posi- 
tron beam experiments with a linac. Howell, R.H.; Fluss, 
M.J.; Rosenberg, I.J.; Meyer, P. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 1984. Contract W-7405-ENG- 
48. 18p. (CONF-841117—11). NTIS, PC A02/MF AOI; 
GPO . File Number DE85001048. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Previous experiments with positrons from radionuclides have 
demonstrated that positron beams are a rich source of information 
about the surface condition of solids. We have now demonstrated 
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the possibility of producing very intense beams at the Lawrence 
Livermore 100 MeV electron linac and installed an apparatus that 

a variable energy positron beam at energies between 500 
eV and 20 keV with sufficient intensity to perform a variety of new 
positron experiments. The positron beam is pulsed with 10 ns to 3 
microseconds duration at rates up to 1440 pulses per second, with 
as many as 10® positrons available per pulse. Experiments that re- 
quire either pulsed or steady currents are possible in an ultrahigh 
vacuum environment. For the first time two-dimensional angular 
correlation spectra of the surface positron and positronium annihila- 
tion at a single crystal sample have been obtained for copper. 6 ref- 
erences, 4 figures, 1 table. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 4302003007, 3008, 3115, 3135, 3140, 3158, 
4126 


3121 (AD-A—141950/6) Improved long-wavelength dis- 
persion relation for the negative mass instability in high cur- 
rent conventional and modified betatrons. Interim report. 
Godfrey, B.B.; Hughes, T.P. (Mission Research Corp., Al- 
buquerque, NM (USA)). Nov 1983. 27p. NTIS, PC A03/ 
MF AOl. 

A new linear dispersion relation, taking proper account of 
toroidal curvature effects on the electromagnetic fields, has been 
derived for the negative mass installability in high current beta- 
trons. (The low frequency and paraxial approximations are em- 
ployed). The dispersion relation typically gives growth rates which 
are smaller than those from earlier analyses and are in better agree- 
ment with simulation code results. Applying these findings to the 
Office of Naval Research racetrack induction accelerator design 

that it may be safe from severe negative mass instability 
development with only a modest beam energy spread. 


3122 (BNL—35128) High energy facilities advanced 
projects: intrabeam for a beam of gold ions. 
Parzen, G. (Brookhaven National Lab., Upton, NY (USA)). 
26 Jun 1984. Contract AC02-76CH00016. 18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000887. 

This note presents the results for the effects of intrabeam 
scattering on the longitudinal and transverse beam dimensions for a 
beam of Au nuclei at various energies corresponding to y = 5 to y 
= 100, and for time periods of up to 10 hours. Intrabeam scattering 
is the scattering of the particles in the beam from each other 
through the Coulomb forces that act between each pair of particles. 
This causes the beam dimensions to grow both longitudinally and 
transversely, and results in requirements for the transverse aperture 
and the rf acceleration system. The beam growth also affects the 
collider performance, as the instantaneous luminosity will decrease 
with time. 


3123 (CONF-840760—15) Ion beam mixing: basic ex- 
periments. Paine, B.M.; Averback, R.S. (California Inst. of 
Tech., Pasadena (USA); Argonne National Lab., IL 
(USA)). Oct 1984. Contract W-31-109-ENG-38. 33p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE85002763. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

We review basic experiments in ion beam mixing of simple 
layered solid systems. Most have employed ions with mass from 20 
to 136 amu and energies between 50 and 600 keV, while sample 
configurations fall into two categories: ~ 10 A marker layers of 
impurity atoms buried in otherwise homogeneous media, and bi- 
layers of two materials of several hundred A each. We tabulate the 
quantitive results of all such measurements reported to date for 
marker systems, and the low temperature (in the temperature inde- 
pendent regime, or < 300°K) results for bilayers. We also compare 
the collected results with quantitative calculations of collisional 
mixing and qualitative pictures of relaxation and thermal diffusion 

ixing from molecular dynamics simulations and chemical rate 
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3124 (FERMILAB/TM—1281) Derivation of Collins’ 
formulas for beam-shape distortion due to sextupoles using 
Hamiltonian method. Ng, K.Y. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Oct 1984. Contract AC02- 
76CHO03000. 13p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE85002427. 

The introduction of sextupoles into a storage ring will distort 
the beam shape in both the horizontal and vertical phase space. The 
purpose of this note is to rederive the formulas for the lowest-order 
beam-shape distortion given by Collins using the Hamiltonian ap- 
proach such as the one used by Ohnuma. Collins’ formulas for the 
second-order tune-shift have been rederived by the Hamiltonian 
method in a recent note. We go over the Hamiltonian method brief- 
ly for two reasons: (1) to make this note more readable; and (2) to 
conform with the convention of Collins so that a comparison can 
be made. 


3125 (LA-UR—84-3191) Survey of radio-frequency qua- 
drupole accelerators. Billen, J.H. (Los Alamos National 
Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 14p. 
(CONF-8410172—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002205. 

From Symposium of northeastern accelerator personnel; 
Stony Brook, NY, USA (15 Oct 1984). 

Over the last several years the RFQ has proved to be a very 
flexible low-energy accelerator for bunching and accelerating both 
low- and high-current beams. It uses low-voltage dc injectors, has 
excellent bunching properties and high transmission efficiency. Ap- 
plications include injectors for higher energy machines, such as 
drift-tube linacs, cyclotrons, or synchrotrons. The RFQ can also be 
used alone for applications that require a fixed-energy beam. 41 ref- 
erences, 4 figures, 2 tables. 


3126 (LBL—17714) Statistical phenomena in particle 
beams. Bisognano, J.J. (Lawrence Berkeley Lab., CA 
(USA)). Sep 1984. Contract AC03-76SF00098. 28p. (CONF- 
8307141—1). NTIS, PC A03/MF AO; 1; GPO Dep. File 
Number DE85001050. 

From 3. summer school on high-energy particle accelerators; 
Batavia, IL, USA (1 Jul 1983). 

Particle beams are subject to a variety of apparently distinct 
statistical phenomena such as intrabeam scattering, stochastic cool- 
ing, electron cooling, coherent instabilities, and radiofrequency 
noise diffusion. In fact, both the physics and mathematical descrip- 
tion of these mechanisms are quite similar, with the notion of corre- 
lation as a powerful unifying principle. In this presentation we will 
attempt to provide both a physical and a mathematical basis for un- 
derstanding the wide range of statistical phenomena that have been 
discussed. In the course of this study the tools of the trade will be 
introduced, e.g., the Vlasov and Fokker-Planck equations, noise 
theory, correlation functions, and beam transfer functions. Al- 
though a major concern will be to provide equations for analyzing 
machine design, the primary goal is to introduce a basic set of 
physical concepts having a very broad range of applicability. 


3127 (LBL—18313) Crossed undulator system for a 
variable polarization synchrotron radiation source. Kim, K.J. 
(Lawrence Berkeley Lab., CA (USA)). May 1984. Contract 
AC03-76SF00098. 16p. (CONF-8405239—2). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85002063. 

From Workshop on applicatons of circularly polarized syn- 
chrotron radiation; Albuquerque, NM, USA (18 May 1984). 

A crossed undulator system can produce synchrotron radi- 
ation whose polarization is arbitrary and adjustable. The polariza- 
tion can be linear and modulated between two mutually perpendic- 
ular directions, or it can be circular and can be modulated between 
right and left circular polarizations. The system works on low emit- 
tance electron storage rings and can cover a wide spectral range. 
Topics discussed include the basic principle of the system, the 
design equations and the limitations in performance. 
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3128 (LBL—18315) Storage-ring FEL for the vuv. Pe- 
terson, J.M.; Bisognano, J.J.; Garren, A.A.; Halbach, K.; 
Kim, K.J.; Sah, R.C. (Lawrence Berkeley Lab., CA 
(USA)). Set 1984. Contract AC03-76SF00098. 22p. (CONF- 
8409144—2). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE85001646. 

From Free electron laser conference; Castelgandolfo, Italy 
(3 Sep 1984). 

A free-electron laser for the vuv operating in a storage ring 
requires an electron beam of high density and low energy spread 
and a short wavelength, narrow-gap undulator. These conditions 
tend to produce longitudinal and transverse beam instabilities, ex- 
cessive beam growth through multiple intrabeam scattering, and a 
short gas-scattering lifetime. Passing the beam only occasionally 
through the undulator in a by-pass straight section, as proposed by 
Murphy and Pellegrini, allows operation in a high-gain, single-pass 
mode and a long gas-scattering lifetime. Several storage ring de- 
signs have been considered to see how best to satisfy the several 
requirements. Each features a by-pass, a low-emittance lattice, and 
built-in wigglers for enhanced damping to counteract the intra- 
beam scattering. 15 references, 3 figures, 2 tables. 


3129 (SAND—84-0095) Experimental investigation of 
certain beam transport issues in a pulsed transmission line 
linear accelerator. Mazarakis, M.G.; Miller, R.B.; Shope, 
S.L.; Stevenson, L.E.; Coleman, D.P.; Poukey, J.W.; Adler, 
ra Genoni, T.C. (Sandia National Labs., Albuquerque, 

NM (USA); Mission Research Corp., Albuquerque, NM 
(USA); Military Academy, West Point, NY (USA)). Sep 
1984. Contract AC04-76DB00789. 38p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85002310. 

The successful development of a new generation of high cur- 
rent, high voltage, linear induction accelerators relies on the solu- 
tion of a number of beam transport problems, including radial oscil- 
lations, diocotron instabilities, transverse beam break-up (BBU), etc. 
Most of the instabilities appear to onset either at the injector region 
or at the accelerating gaps. Radial oscillations were first observed 
in RADLAC I, while transverse beam break-up was first observed 
on the SLAC accelerator, and more recently on the ETA accelera- 
tor. A low emittance, high current, high voltage injector precisely 
aligned with the guiding magnetic field axis and beam vacuum pipe 
axis is of prime importance for successful beam acceleration and 
transport. Similarly, an accelerating gap design which maintains 
radial force balance and an accelerating cavity with low Q and 
very small transverse shunt impedance Z/sub perpendicular/ 
should eliminate the most dangerous radial oscillations and beam 
break-up instabilities. The design and experimental studies of a new 
4 MeV, 40 kA electron beam injector and accelerating gap will be 
presented. Test bench measurements of Z/sub perpendicular/ and 
Q on a typical radial transmission line accelerating cavity prove 
that BBU is not of concern unless the number of accelerating gaps 
become excessively large. 


3130 Gradient B drift transport of high current electron 
beams. Lee, J.R.; Backstrom, R.C.; Halbleib, J.A.; Quintenz, 
: = Wright, T.P. (Sandia National Laboratories, Albuquer- 

ie, New Mexico 87185). Journal of Applied Physics; 56: No. 
i 3175. 3181(1 Dec 1984). Contract AC04-76DP00789. 

A 1-MeV, 200-kA electron beam was transported 89 cm in a 
low pressure background gas via gradient B drift in the 1/r azi- 
muthal magnetic field of a current carrying wire. The electron drift 
velocity was measured and found to be in good agreement with 
theory. Measurements of x-ray production in the target indicated 
high transport efficiency. 
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3131 (BNL—35263) Computing requirements for —— 
we ee ee ee Talman, R.; Sie- 
mann, R.; Dell, G.F.; Leemann, ; Leemann, C.; Nauen- 
berg, U.; Peggs, S.; Douglas, D. ” (Brookhaven National 
Lab., Upton, SRY (USA); Lawrence Berkeley Lab., CA 
(USA); Colorado Univ., Boulder (USA); p+ soe Univ., 
Baltimore (USA)). 1984. Contract AC02-76CH00016. 4p. 
(CONF-8406198—13). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001231. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

We estimate the computational hardware resources that will 
be required for accelerator physics studies during the design of the 
Superconducting SuperCollider. It is found that both Class IV and 
Class VI facilities (1) will be necessary. We describe a user environ- 
ment for these facilities that is desirable within the context of accel- 
erator studies. An acquisition scenario for these facilities is present- 
ed. 


3132 (BNL-—-35269) 25 yA pulsed polarized H™~ ion 
source. Alessi, J.; Kponou, A.; Sluyters, T. (Brookhaven 
National Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CHO00016. 6p. (CONF-8409162—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001235. 

From 6. international symposium on high energy spin phys- 
ics; —_ France (12 Sep 1984). 

A Haeberli-type pulsed polarized negative hydrogen source 
has been brought into operation at the BNL Alternating Gradient 
Synchrotron. It operates reliably at beam currents sometimes as 
high as 25 »A and 20 keV in beam pulses of 500 psec with approxi- 
mately 75% polarization. These beam intensities are about an order 
of magnitude higher than the original Haeberli source built at the 
University of Wisconsin. This improvement is caused by the higher 
densities of both the atomic hydrogen beam and the cesium beam, 
which are the basic ingredients in the charge exchange reaction. 
About half the beam (10 to 15 A) is accelerated in the 200 MeV 
linac and injected into the AGS. 3 references, 3 figures. 


3133 (BNL—51801) RHIC and quark matter: proposal 
for a relativistic heavy ion collider at Brookhaven National 
Laboratory. (Brookhaven National Lab., Upton, NY 
(USA)). Aug 1984. Contract AC02-76CH00016. 277p. 
NTIS, PC A13/MF AOl; 1; GPO Dep. File Number 
DE85002610. 

This document describes the Brookhaven National Laborato- 
ry Proposal for the construction of a Relativistic Heavy Ion Col- 
lider (RHIC). The construction of this facility represents the natu- 
ral continuation of the laboratory's role as a center for nuclear and 
high-energy physics research and extends and uses the existing 
AGS, Tandem Van de Graaff and CBA facilities at BNL in a very 
cost effective manner. The Administration and Congress have ap- 
proved a project which will provide a link between the Tandem 
Van de Graaf and the AGS. Completion of this project in 1986 will 
provide fixed target capabilities at the AGS for heavy ions of about 
14 GeV/amu with masses up to ~ 30 (sulfur). The addition of an 
AGS booster would extend the mass range to the heaviest ions (A 
~ 200, e.g., gold); its construction could start in 1986 and be com- 
pleted in three years. These two new AGS experimental facilities 
can be combined with the proposed Relativistic Heavy Ion Collider 
to extend the energy range to 100 x 100 GeV/amu for the heaviest 
ions. BNL proposes to start construction of RHIC in FY 86 with 
completion in FY 90 at a total cost of 134 M$. 


3134 (CEA-CONF—7196) Diogene: 47 detector for 
studying central collisions of relativistic heavy ions. Babinet, 
R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Jan 1984. Sp. (CONF-840166—1). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84751889. 
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From 12. international workshop on gross properties of 
nuclei and nuclear excitations; Hirschegg, Austria (16 Jan 1984). 
Heavy ion beams up to 1.15 Gev/amu should soon be avail- 
able at the Saturne II facility. In this prospect a small time projec- 
tion chamber has been built which allows to reconstruct all the 
light charged particles (7,p,d...) tracks for large multiplicity events 
Sw > As a first test of the experimental set up, some 
data taking has already started with 4He-beams at 400, 600 and 800 
MeV/amu. 


3135 (CEA-N—2375) Beam polarimeters of the N-N 
beam line at Saturne II. Arignon, M.; Bystricky, J.; Deregel, 
J.; Fontaine, J.M.; Hasegawa, T.; Lehar, F.; Newsom, C.R.; 
Penzo, A.; Perrot, F.; van Rossum, L. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Dec 1983. 22p. (In French). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE84751868. 

We describe the 2 polarimeters of the N-N line. The com- 
plete method of polarisation measurement is explained in details. 
We describe also a simplified procedure allowing to obtain rapidly 
the value of the polarization by using previous results of back- 
ground substraction summarized in a table. 


3136 (CONF-8410172—2) Status report on the ORNL 
25 URC accelerator. Ziegler, N.F.; Richardson, E.G.; Mann, 
J.E.; Juras, R.C.; Jones, C.M.; "Haynes, D.L.; Benjamin, 
J.A.; Alton, GD. (Oak Ridge National Lab., TN (USA)). 
Oct 1984. Contract AC05-840R21400. Tp. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85002498. 

From Symposium of northeastern accelerator personnel; 
Stony Brook, NY, USA (15 Oct 1984). 

The Oak Ridge tandem accelerator operated quite success- 
fully during the past year. An oxygen beam was accelerated 
through the machine with a terminal potential of 22.5 MV and 
scheduled iments were run at voltages up to 20.3 MV. The 
replacement of about 75% of the accelerator tubes was completed 
in October 1983, and is probably the major contributor to higher 
voltage operation. From January to October 1984, the accelerator 
operated for 3172 hours with beam while maintenance has con- 
sumed 1120 hours. Maintenance time includes two scheduled peri- 
ods for a total of 448 hours. 


3137 (DOE/SF/00515—T39) Stanford Linear Accelera- 


tor Center monthly report for September 1984, (Stanford 
Linear Accelerator Center, CA (USA)). Sep 1984. Contract 
AC03-76SF00515. 19p. NTIS, PC A02. File Number 
185001087. 

Operational activities for the month of September 1984 are 
reported in the areas of accelerator and research operations, re- 
search areas and experiment status, accelerator improvements, re- 
search division developments. PEP division developments, and pub- 
lications for the month. (GHT) 


3138 (FERMILAB/TM—964) Design for a short 
charged secondary beam. Cardello, T.R. (Yale Univ., New 
Haven, CT (USA)). Sep 1984. Contract AC02-76CH03000. 
40p. NTIS, PC A03. File Number T185002396. 

A primary beam target and dump along with a charged par- 
ticle momentum defining channel was designed to provide a sec- 
ondary beam 0.9 cm high by 0.37 cm wide with a momentum 
spread of 3.6%(o) and angular divergence less than 1 milliradian. 


3139 (FERMILAB/TM—1283) Remote manipulator ex: 
perience in target train maintenance at Fermilab. Butala, 
S.W. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). 11 Oct 1984. Contract AC02-76CH03000. 36p. 
NTIS, PC A03. File Number T185002428. 

When Fermilab was designed in the late 1960's and early 
1970's, it was anticipated that Neutrino target train servicing could 
be costly in terms of personnel radiation exposure. This was based 
in part on the expectation that target intensities of at least 1E13 
protons/pulse would be required to produce several neutrino inter- 
actions in a large bubble chamber detector. This was indeed later 
proven to be the case and historically the Neutrino beamline has 
been targeted with about one half of the protons available from the 
Main Ring. It was believed that much of the occupational radiation 
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dose from the Neutrino Area could be spared by utilization of a 
remote manipulator system, which was eventually installed. It is the 
purpose of this report to examine the use of the Fermilab remote 
manipulator system and evaluate its cost effectiveness and success 
as an ALARA (As Low As Reasonably Achievable) tool. 16 refer- 
ences, 11 figures. 


3140 (GSI—84-4) Preacceleration of heavy ions at high 
currents. S tke, P. (Gesellschaft fuer Schwerionenfors- 
ch m.b.H., Darmstadt (Germany, F.R.)). Apr 1984. 14p. 
(In ). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE84752240. 

The experiments at the GSI for the injection of high current 
beams into heavy ion accelerators are described. The ion source, 
the beam extraction, and the beam transport are considered. 


(HMI-B—410, pp 94) Superconducting high field 
magnet for ion beam experiments. Bertschat, H.H.; Semmler, 
W. 1984. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3142 (HMI-B—410, pp 97-98) Target laboratory. 
Bader, A.; Baier, H.; Franke, C.; Grabisch, K. 1984. (In 
German). NTIS (US Sales Only), PC A08/MF. AOl. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


(INS-NUMA—42) Reports of workshop on accel- 
erator in NUMATRON. (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study). 1982. 171p. (in Japanese). 
(CONF-8112108—Exc.). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE85780063. 

From Workshop on accelerator in NUMATRON; Tanashi, 
Tokyo, Japan (8 Dec 1981). 
Abstracts of individual items from the workshop were pre- 
pared separately for the data base. (GHT) 


3144 (KEK—82-3) Proceedings of the 4th meeting on 
ultra high vacuum techniques for accelerators and storage 
rings. Horikoshi, Gen-ichi (ed.). (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Jun 1982. 180p. (In 
Japanese). (CONF-8203186—). NTIS (US Sales Only), PC 
A09/MF A0O1. File Number DE85780074. 

From 4. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Ibaraki, Japan (12 Mar 1982). 

Separate entries were made in the data base for the papers 
presented. (WHK) 


3145 (LA—10201-MS) Floating-wire measurements of 
the magnet used for large-angle pion-nucleus scattering at 
EPICS. Cottingame, W.B.; Burleson, G.R.; Brown, M.; 
Kiziah, R.; Oakley, D.; Milner, C.; Seidl, P.; Tanaka, N. 
(Los Alamos National Lab., NM (USA)). Aug 1984. Con- 
tract W-7405-ENG-36. 1lp. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85002306. 

Floating-wire measurements carried out on the circular 
magnet used for a modification of the EPICS system for large- 
angle pion-nucleus scattering are described. The region of the in- 
coming pion beam and that of the scattered pion were both cov- 
ered. The effective radius of the magnet was determined to an un- 
certainty estimated to be +-1.5 mm. The resulting uncertainty in 
the scattering angle of the pion in experiments using this system is 
estimated to be +-0.22°, with an upper limit of +-0.50° 


3146 (LA-UR—84-2951) Capabilities of the Los Alamos 
National Laboratory in nuclear target technology. Gursky, 
J.C. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 26p. (CONF-8409150—2). NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE85002037. 
From 12. world conference of the International Nuclear 
Target Development Society; Antwerp, Belgium (25 Sep 1984). 
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Targets are made at Los Alamos for experiments at the Ion 
Beam Facility (Van de Graaff), the Medium Energy Physics Facili- 
ty (LAMPF), and for experiments conducted at many other accel- 
erators in the US and Europe. Thin, isotopic targets are made by 
sputtering and evaporation. Versatile, large-scale facilities exist for 
ceramics and plastics fabrication, electroplating, powder metallur- 
gy, fabrication by pressing, casting and rolling, chemical and physi- 
cal vapor deposition and sputtering. Special developments include 
ultra-precision machining, cryogenic targets and shaped-foil targets. 
20 references. 


3147 (LA-UR—84-3458) Remote operations and viewing 
using the monitor system. Grisham, D.L.; Lambert, J.E.; 
Baldwin, T.S.; Ekberg, E.L.; Hernandez, T.R.; Raybun, J.L. 
(Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 12p. (CONF-841105—35). NTIS, 
A02/MF A0O1; GPO Dep. File Number DE85002425. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, Over the past two years, major rebuilding operations were 
conducted at the Clinton P. Anderson Meson Physics Facility 
(LAMPF). These operations involved replacement of complex ex- 
perimental apparatus in high-radiation areas using servomanipula- 
tors and video viewing. All remote tasks were completed on or 
ahead of allotted schedules. This success is attributed to continuing 
improvement of manipulators, viewing systems, and operating tech- 
niques. 


3148 (LBL—17165) Heavy ion injector for the CERN 
Linac 1, an, N.; Klabunde, J.; ‘War ane B.; Leible, 
xs ge ge 5 ; Struckmeier, J.; Wolf, B.H.; Abbott, S.; 
Brodzik, D.; 5 (Lawrence Berkeley Lab., CA 
(USA); Gecctiscnahe” fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.); European Organization for 


Nuclear Research, Geneva (Switzerland); CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). May 1984. 


Contract AC03-76SF00098. 6p. (CONF-840529—44). NTIS, 
PC A02. File Number T1I85001644. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

An injector system has been designed to provide a fully 
stripped oxygen beam for acceleration in the CERN PS complex. 
An ECR source will provide an O*+ beam to a heavy ion RFQ 
accelerator. The beam from the RFQ will be further accelerated by 
the CERN Linac 1 (Old Linac) in the 2 8 A-mode to an energy of 
12.5 MeV/u at which point it will be fully stripped for subsequent 
acceleration in the CERN synchrotrons. The specifications of the 
new equipment and modifications to the existing linear accelerator 
are described. 


3149 (LBL—18310) Detectors for high energy nucleus- 
nucleus collisions. Schroeder, L.S. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1984. Contract AC03-76SF00098. 
28p. (CONF-8406189—4). NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE85001648. 

From 4. international conference on ultrarelativistic nucleus- 
nucleus collisions - QUARK MATTER '84; Helsinki, Finland (17 
Jun 1984). 

The Workshop on Detectors for Relativistic Nuclear Colli- 
sions, held March 26 to 30, 1984, at the Lawrence Berkeley Labo- 
ratory is reviewed. 21 references. (WHK) 


3150 (PCCF-T—83-03) Study of a great acceptance ana- 
lyzing magnet near the 200 MeV Orsay synchrocyclotron. Al- 
Hassan, H. (Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France). Lab. de Physique Corpusculaire; Clermont-Fer- 
rand-2 Univ., 63 - Aubiere (France)). 1983. 82p. (In 
French). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE84751870. 

The method of simulation we have used allows us to deter- 
mine the resolution of the magnetic spectrometry used for analysing 
the energy of protons between 50 and 200 MeV. A systematic 
study of the contribution of the different geometrical parameters of 
the experiment was taken into account whereas the multiple scatter- 
ing, energy loss and the incertitude phenomenon of the position of 


the particle in the multi-wire proportional chamber was studied in 
detail. Thus the contribution of the multiple scattering in the reso- 
lution is very important with respect to the contribution of the 
other phenomena. Having determined the importance of the multi- 
ple scattering, we have improved the quality of our spectrometry 
when replacing the air by the helium, we have then a gain of factor 
2 in the resolution. We have also proved that the configuration 
with the two multi-wire proportional chambers placed at the back 
of the analysing magnet is more interesting than the other configu- 
ration. 


3151 (SLAC-PUB—3428) Charged Particle ener 
and Vertex Detection Group summary report. Hanson, G 
Meyer, D. (Stanford Linear Accelerator Center, CA (USA): 
Michigan Univ., Ann Arbor (USA). Dept. of Physics). Sep 
1984. Contract ‘AC03-76SF00515. 8p. (CONF-8406198— 18). 
NTIS, PC A02. File Number T185002679. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Charged particle tracking is essential in order to investigate 

the new physics expected at the SSC. The Tracking Group studied 
radiation damage and rate limitations to tracking devices, vertex de- 
tectors, and central tracking. The Group concluded that silicon 
strips and large wire tracking chambers with small cells can prob- 
ably survive at the design luminosity of 10** cm~? sec” 4 however, 
the presently designed electronics for silicon strip vertex detectors 
can withstand a luminosity of only 10°! cm~? sec™*. Wire chambers 
at a radius of less than about 25 cm can withstand a luminosity of 
= 10° cm™? sec™? only. Actual tracking and pattern recognition in 
central tracking chambers at a luminosity of 10°* cm? sec” will be 
very difficult because of multiple interactions within the resolving 
time of the chambers; detailed simulations are needed in order to 
decide whether tracking is indeed possible at this luminosity. Scin- 
tillating glass fibers are an interesting possibility both for vertex de- 
tectors and for central trackers, but much research and develop- 
ment is still needed both on the fibers themselves and on the read- 
out. 


3152 (SLAC-PUB—3445) Proposal for hollow cathode 
electron gun for electron cooling. Krienen, F.; Herrmanns- 
feldt, W.B. (Stanford Linear Accelerator Center, CA 
(USA)). 1984. Contract AC03-76SF00515. 4p. (CONF- 
8409171—1). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE85002721. 

From Workshop on electron cooling; Karlsruhe, F.R. Ger- 
many (22 Sep 1984). 

If we consider a magnetic shunt, an iron plate with a hole in 
it, sandwiched between two solenoids which are polarized in oppo- 
site direction, the resulting magnetic field would be shaped. If we 
put a voltage between the magnetic shunt and two conducting 
plates perpendicular to the z-axis in a symmetric fashion, we would 
obtain the same shape of the electric field, because both E and B 
may be derived as gradient of a potential. We propose to explore 
this simple physical system, in which E and B are everywhere par- 
allel, to obtain low temperature, magnetically confined electron 
beams. 


3153 (TRI-PP—84-53) Neutron beam facility at 
TRIUMF. Abegg, R.; Birchall, J.; Cairns, E.; Coombes, H.; 
Davis, C.A.; Davison, N.E.; Green, P.W.; Greeniaus, L.G.; 
Gubler, H. P; Lee, W.P. (British Columbia Univ., Vancou- 
ver (Canada). TRIUMF Facility; Manitoba Univ., Winnipeg 
(Canada). Dept. of Physics; Alberta Univ., "Edmonton 
(Canada). Dept. of Physics; Basel Univ. (Switzerland). . 
fuer Physik). Jul 1984. 14p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85900293. 

The polarized neutron beam facility at TRIUMF has been 
upgraded for use in high precision neutron scattering experiments. 
Polarized neutrons are produced via transverse polarization transfer 
in the D(p,n)2p reaction at 9° in the lab. Proton beam position on 
the LD. production target is stabilized to better than +- 0.2 mm 
using a feedback system controlling beam line elements. The region 
of uniform neutron beam intensity at the experimental target loca- 
tion is a rectangular area 56 mm wide and 40 mm high. In that area 
the neutron beam intensity is 9 x 108/100 nA.cm’s and the neutron 
polarization is 50%. The facility is being used to determine charge 
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symmetry breaking in n-p elastic scattering, to study neutron radi- 
ative capture by hydrogen, and a measurement of the spin correla- 
tion parameter A/sub nn/. 4 references, 10 figures, 2 tables. 


3154 (UCRL—90951) Hydrogen vibrational ek eee 
distributions and negative ion cag pe ~ tandem high den- 
sity hydrogen discharges. Hiskes, J.R.; Karo, A.M.; Will- 
mann, P.A. (Lawrence Livermore National Lab., CA 
(USA)). Oct 1984. Contract W-7405-ENG-48. 17p. (CONF- 
841218—3). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE85001207. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

The tandem high-density hydrogen negative-ion-source 
system is optimized to identify the largest possible ion concentra- 
tions and extracted ion currents. The optimization includes varying 
the length of the second chamber, varying neutral gas and electron 
densities, and varying the ratio of atomic to molecular density. Vi- 
brational excitation occurs via high-energy electron excitation (E-V 
process) and H2* surface neutralization (s-V process). These proc- 
esses are considered separately and acting in parallel. The solutions 
are presented in terms of a dimensional scale factor, R. For a 
system scale length R = 1 cm, optimum extracted current densities 
are in the range 50 to 100 mA cm~2 A single-chamber s-V system 
with the high-energy electron component suppressed can provide 
larger ion concentrations than a tandem E-V, s-V system. 14 refer- 
ences, 4 figures. 

3155 Ion source. Leung, K.N.; Ehlers, K.W. (to Dept. 
of Energy). US Patent 4,447,732. 8 May 1984. Filed date 4 
May 1982. vp. 

PAT-APPL-374847. 

A magnetic filter for an ion source reduces the production of 
undesired ion species and improves the ion beam quality. High- 
energy ionizing electrons are confined by the magnetic filter to an 
ion source region, where the high-energy electrons ionize gas mole- 
cules. One embodiment of the magnetic filter uses permanent mag- 
nets oriented to establish a magnetic field transverse to the direc- 
tion of travel of ions from the ion source region to the ion extrac- 
tion region. In another embodiment, low energy 16 eV electrons 
are injected into the ion source to dissociate gas molecules and un- 
desired ion species into desired ion species. 


3156 Progress toward 10 tesla accelerator dipoles. Has- 
senzahl, W.; Gilbert, G.; Taylor, C.; Meuser, R. (University 
of California, Berkeley (U.S.A. )). Journal de Physique 
(Paris), Colloque; 45: 271-278(an 1984). (CONF-830971—). 

From 8. international conference on magnet technology and 
exhibition; Grenoble, France In Sep 1983). 

A 9.1 T central field has been achieved in a NbTi dipole op- 
erating in pressurized helium II at 1.8 K. Three different NbTi di- 
poles, without iron yokes, have achieved central fields of 8.0, 8.6 
and 9.1 T - all short sample performance for the conductors at 1.8 
K. In helium I, at 4.3 K, the maximum central fields are from 1.5 to 
2.0 T lower. Ten-tesla magnets have been designed for both NbTi 
operating at 1.8 K and NbsSn operating at 4.2 K. They are based 
on a very small beam aperture, (40 to 45 mm), very high current 
density in the superconductors (over 1000 A/mm?), and a very low 
ratio of stabilizing copper to superconductor (about 1). Both layer 
and block designs have been developed that utilize Rutherford 
Cable. Magnet cycling from 0 to 6 T has been carried out for field 
change rate up to 1 T/s; the cyclic heating at 1 T/s is 36 W per 
meter. At a more representative rate of 0.2 T/s the heating rate is 
only 2 W/m. Progress in our program to use NbsSn and NbTi su- 
perconductor, in 10 T accelerator magnets will also be discussed. 


3157 Field properties 
magnet for the 4 GeV CW Thompson, 
K.M.; Lari, R.J.; Wehrle, R.B. (Argonne National Labora- 
tory, IL (U.S.A. )p. Journal de Physique (Paris), Colloque; 45: 
229-232(Jan 1984). (CONF-830971—). 

From 8. international conference on magnet technology and 
exhibition; Grenoble, France (5 Sep 1983). 

A full scale prototype magnet has been built for the sector 
magnets in the 4 GeV Electron Microtron. It exactly duplicates the 
geometry of the sector magnet for the three lowest energy orbits. It 


of a three orbit prototype sector 
electron microtron. 
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has been measured with and without end guards and pole tip shims 
and the results are presented. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 4304003124 


3158 (LAL-RT—83-15) Optimization of the emittance of 
electrons (positrons) storage rings. Sommer, M. (Paris-11 
Univ., 91 - Orsay (France). Lab. de l'Accelerateur Lineaire). 
Nov 1983. 6p. NTIS (US Sales Only), PC A02/MF AO1l. 
File Number DE84751867. 

An important parameter of the source characteristics of a 
synchrotron radiation facility, is the beam emittance. The general 
structure presently adopted, is of the achromatic arc, or adapted 
dispersion type. This structure allows analytical treatment of disper- 
sion and 8 function in the arcs, and then, the minimization of the 
dimension invariant. Practical formulae are given, allowing scaling 
of momentum compaction factor, minimum emittance limit and B 
value in the magnets. Limitations in chromaticity correction possi- 
bilities are also discussed. 


3159 Magnets for the proton storage ring at Los 
Alamos. Harvey, A. (Los Alamos National Laboratory, NM 
(U.S.A.)). Journal de Physique (Paris), Colloque; 45: 245- 
248(Jan 1984). (CONF-830971—). 

From 8. international conference on magnet technology and 
exhibition; Grenoble, France (5 Sep 1983). 

The Proton Storage Ring at Los Alamos will store 800-MeV 
protons from the LAMPF accelerator. The magnets are mostly dc 
excited, of high quality. Special features include construction of a 
curved 36° laminated dipole core on a straight reference bar, 
septum magnets with sol-gel glassy insulation, and a high-gradient 
dipole to strip H~ to H® for injection. 
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REFER ALSO TO CITATION(S) 4401002018, 2019, 2381, 2985, 3149, 3151, 
3829, 3876, 4135 


3160 (AD-A—143635/1) Properties of principal TL 
(thermoluminescence) dosimeters. Final report. Mathur, V.K. 
(Naval Surface Weapons Center, Silver Spring, MD 
(USA)). Oct 1983. 34p. NTIS, PC A03/MF AO1. 

Of the various techniques that can be used for personnel do- 
simetry, thermol ence dosimetry has emerged as a superior 
technique due to its manifold advantages over other methods of 
dose estimation. This has led to the formulation of desired charac- 
teristics of a TL dosimeter. Various phosphors have been therefore 
investigated regarding their suitability for dosimetry. A brief de- 
scription of important TL materials and their properties is docu- 
mented in this report. 





3161 (BNL—13119) Data Collection Interface used by 
the BNL Data Acquisition and Analysis Complex. 
Schwender, G.E.; Rogers, P.C. (Brookhaven National Lab., 
Upton, NY (USA)). 1969. Contract AC02-76CH00016. 8p. 
NTIS, PC A02. File Number T184017336. 

The Data Collection Interface used by the BNL Data Ac- 
quisition and Analysis Complex provides a convenient generalized 
means of interconnecting a series of unrelated devices into as many 
as eight logically independent arrays. For each array data are read 
from the devices, packed together to form convenient descriptor 
addresses and then transmitted to the computer to be stored in an 
independent spectrum of arbitrary size and number of dimensions. 
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3162 (BNL—35268) Thermoluminescence kinetics in 
systems more general than the usual ist and 2nd order kinet- 
ics. Levy, P.W. (Brookhaven National Lab., Upton, NY 
(USA)). Aug 1984. Contract AC02-76CHO00016. 4p. 
(CONF-840875—4). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001232. 

From International conference on luminescence; Madison, 
WI, USA e ee. 1984). 

err rence kinetic equations, including the one 

from which the usual Ist and 2nd order kinetics are derived, and a 
more general set, which describes glow curves with more than one 
peak and allows for interactions between different types of traps, 
appear to describe numerous anomalous TL observations. 





3163 (CONF-841005—2) Large acceptance spectrom- 
eters for 70 mesons. Awes, T.C.; Ferguson, R.L.; Oben- 
shain, F.E.; Plasil, F.; Young, G. R; Braun-Munzing er, P.; 
Freifelder, R; Paul, P.; Ricken, L.; ‘Stachel, J. (Oak Ridge 
National Lab., TN (USA); State Univ. of New York, Stony 
Brook (USA)). 1984. Contract AC05-840OR21400. 7p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002472. 

From Instrumentation for heavy ion nuclear research confer- 

ce; Oak Ridge, TN, USA (22 Oct 1984). 

A spectrometer composed of lead-oxide loaded glass blocks 
has been constructed for detection of neutral pi mesons emitted in 
low energy heavy ion reactions. The spectrometer detects the Ce- 
renkov radiation emitted when the high energy photons (Ey ~ 70 
MeV) resulting from 7° decay create electron-position pairs in the 
glass, initiating electromagnetic showers. A geometric acceptance 
of better than 5% of 47 is possible; the 7° detection efficiency 
varies between this value at T/sub 7/ = 0 MeV and 1% for T/sub 
a/ ~ 100 MeV. 


3164 (CONF-841005—Absts.) Conference on instrumen- 
tation for heavy-ion nuclear research. Program and abstracts. 
(Oak Ridge National Lab., TN (USA)). Oct 1984. Contract 
ACO05-840R21400. 10ip. NTIS, PC A06/MF A01; 1; GPO 
Dep. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

Separate abstracts were prepared for the 27 papers present- 
ed. (WHK) 


3165 (CONF-841007—19) New method of proportional 
counter feedback biasing for wide-range radiation dose-rate 
monitors. Kopp, M.K.; Valentine, K.H.; Guerrant, G.C.; 
Manning, F.W. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 4p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002595. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

A prototypic wide-range radiation dose-rate monitor for 
civil defense applications has been developed and tested. The speci- 
fied dose-rate range (0 to 500 R/h) was displayed on a single read- 
out scale by using feedback-controlled biasing of a proportional 
counter. This new method is based on controlling the avalanche 
multiplication factor (gas gain) of the counter by varying its bias 
voltage in response to its measured output current (i.e., detected 
dose rate). The counter output current varies between 0 and 1.5 nA 
in a quasi-logarithmic response to dose rates between 0 and 500 R/ 
h. The corresponding values of gas gain and bias voltage range 
from 1 to 300 and 200 to 1900 V respectively. 


3166 (CONF-841007—20) Compensation effects in 
hadron calorimeters. Gabriel, T.A.; Bishop, B.L.; Brau, J.; 
Di Ciaccio, A.; Goodman, M.; Wilson, R. (Oak Ridge Na- 
tional Lab., TN (USA); Tennessee Univ., Knoxville (USA); 
Rome Univ. (Italy); Harvard Univ., Cambridge, MA 
(USA)). 1984. Contract AC05-840R21400. 8p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85002594. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The pros and cons of utilizing a fissionable material such as 
238) to compensate for the nuclear binding energy losses in a 
hadron calorimeter are discussed. Fissionable material can return 
some lost energy to the particle cascade in terms of low-energy 
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neutrons and gamma rays, but electromagnetic sampling inefficien- 
cies (often called transition effects) and the detection medium 
which tries to convert this energy to a useable signal are just as 
important. 12 references. 


3167 (CONF-841007—21) Paralleling of preamplifier 
input stages for a low-noise, wide-band termination of low-im- 
pedance transmission lines. Kopp, M.K.; Valentine, K.H. 
(Oak Ridge National Lab., (USA)). 1984. Contract 
ACO05-840R21400. 4p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE85002590. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

A new concept of paralleling input stages was developed to 
meet the requirements for a low-noise, wideband preamplifier that 
matches the transmission-line impedance of ultrahigh-sensitivity fis- 
sion counters. The prototypic preamplifier consists of four dual- 
feedback-path amplifiers and a summing amplifier. It has an 18-pA/ 
VHz equivalent input noise current density, a 60-MHz bandwidth, 
a 25-Q input impedance, and a 5-k{. transimpedance. 


3168 (CONF-8410112—2) Linear, position-sensitive x- 
ray detector used for real-time calculations of small-angle 

scattering parameters with submillisecond resolution. Borso, 
C.S. (Argonne National Lab., IL (USA)). 1984. Contract 
W-31-109-ENG-38. 4p. NTIS, PC A02/MF A0l1; GPO 
Dep. File Number DE85002530. 

From Symposium on polymer research at synchrotron radi- 
ation sources; Upton, NY, USA (29 Oct 1984). 

The advent of high-intensity X-ray synchrotron sources has 
made possible the measurement of fluctuations in small-angle scat- 
tering parameters from typical specimens on a submillisecond time 
scale in real-time. The fundamental design of any fast detector 
system optimized for such measurements will incorporate some 
type of solid state detector array capable of rapid encoding algo- 
rithms. A prototype with a self-scanning photodiode array has been 
designed and tested at beamline 1 to 4 at the Stanford Synchrotron 
Radiation Laboratory (SSRL), and the results indicate that the 
device will operate at speeds yielding submillisecond temporal reso- 
lution in real-time. 


3169 (HEDL-SA—3070-FP) Interactive and automated 
systems for nuclear track measurements with applications to 
fast neutron dosimetry. Roberts, J.H.; Gold, R.; McNeece, 
J.P.; Preston, C.C.; Ruddy, F.H. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). Dec 1983. Contract 
AC06-76FF02170. 13p. (CONF-840202—28). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85002240. 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

Interactive and automatic track measuring systems have been 
developed primarily for fast neutron dosimetry in and around reac- 
tors. The interactive system is used for proton recoil measurements 
in nuclear research emulsions and the automatic systems for count- 
ing fission fragment tracks in Muscovite mica. The status of these 
systems, along with illustrative applications, are presented, particu- 
larly with regard to their relationship to neutron personnel dosime- 
try. 16 references, 12 figures. 


(HMI-B—410, pp 66-67) Extension of the detector 
spectrometer. 


system at the Q3D Bohlen, H.G.; Chen, X.S.; 
Gebauer, B.; Miczaika, A.; Weller, W.; Wilpert, T. 1984. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3171 (HMI-B—410, pp 68) Test of the ionisation cham- 
ber for the time-of-flight spectrometer. Bohne, W.; Galster, 
W.; Grabisch, K.; Morgenstern, H. 1984. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 
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3172 (HMI-B—410, pp ret, Measurements of the 
plasma delay. Bohne, W.; Galster, W.; Grabisch, K.; Kyan- 
owski, A.; Morgenstern, "H. 1984. (In German). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3173 (HMI-B—410, pp 95-96) Roentotins olen 
for conversion electron spectroscopy in beam. Decman, D.J.; 
Kluge, H.; Maier, K.H.; Maj, A.; Menningen, M.; Roy, N: 
Wiegner, W.; Guttormsen, M.; al, Y.K.; Grumbkow, 
A. v. 1984. (in German). NTIS S Sales Oniy), PC A08/ 
MF AOI. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3174 (LA—10074-MS) Evaluation of the ©Cu activation 
foil for determining the neutron dose in the energy range of 1 
eV to 1 MeV. Eisen, Y.; Vasilik, D.G.; Brake, R.J. (Los 
Alamos National Lab., NM (USA)). Aug. 1984. Contract W- 
7405-ENG-36. 19p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE85001538. 

The appropriateness of the Cu activation foil for determin- 
ing the neutron dose in the energy region from 1 eV to 1 MeV has 
been investigated for spectra of seven different criticality accident 
configurations. A program was written for folding the published 
spectra with the “Cu activation cross sections and with the 
fluence-to-dose or kerma conversion factors. It is shown that for 
these spectra the neutron dose and kerma result primarily from the 
energy region above 15 keV whereas the measured ®Cu activity is 
mainly determined by the fluence in the region between 1 eV and 
15 keV. Uncertainties in the fluence spectrum in the low-energy 
region between 1 eV and 15 keV, which in reality do not affect the 
dose contribution, might lead to large deviations in the measured 
Cu activity and hence to the derived dose in the 1 eV to 1 MeV 
range. Use of '°B shielding for attenuating the fluence in the 1-eV 
to 15-keV region was evaluated, leading to the conclusion that the 
necessary amount of boron material is unacceptably large and 
would appreciably increase the cost of the dosimeter currently used 
at Los Alamos. The lower limit of neutron detectability would also 
be increased. 


3175 
(TOFD measurements of exotic 
light nuclei. Wouters, J.M.; Vieira, D.J.; Butler, G.W.; 
Wollnik, H. (Los Alamos National Lab., NM (USA); Gies- 
sen Univ. (Germany, F.R.)). 1984. Contract W-7405-ENG- 
36. 8p. (CONF-8409143—8). hd PC A02/MF AOI; 1; 
GPO Dep. File Number DE85002 

From 7. international es a on atomic masses and fun- 
damental constants (AMCO-7); Darmstadt-Seeheim, F.R. Germany 
(3 Sep 1984). 

TOFI is a new spectrometer being constructed at the Los 
Alamos Meson Physics Facility (LAMPF) for the expressed pur- 
pose of making direct mass measurements of low Z neutron-righ 
nuclei produced in proton-induced fragmentation reactions of urani- 
um. The design of TOFI will permit systematic mass measurements 
for a wide range of neutron-rich nuclei below A=70 with accura- 
cies of 30 keV to 1 MeV depending on production rates. The re- 
sulting large set of data will enable reevaluations of the various 
mass theories and nuclear structure investigations as well as provide 
a base from which to reconform previous mass measurements. This 
paper will present a brief review of the nuclear physics interests in 
the low Z neutron-rich region as well as a description of the TOFI 
spectrometer now under construction. 


3176 (LA-UR—84-3298) Use of a commercial ranging 
system in field surveys of radioactively contaminated sites. 
Worth, G.M.; Crowell, J.M.; ~eogg A.D.; Jarrett, J.D.; 
Wolf, M.A.; Umbar, ger, C.J.; Moyer, C . (Los Alamos Na- 
tional Lab., ‘NM (USA), Motorola, Inc., Tempe, AZ (USA). 
Government Electronics Group). 1984. Contract W-7405- 
regs Sp. (CONF-841007—8). NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE85002384. 

From Nuclear science symposium; Orlando, FL, USA (31 

Oct 1984). 
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Now, the adaptation of a commercial ranging and trackir¢ 
system interfaced to these instruments and to an advanced comput- 
er graphics system promises another major improvement to the au- 
tomation of data collection. Contour maps with radiation isopleths 
and the x-y position of up to eight instrument operators superim- 
posed thereon can be displayed in near real time. A bidirectional 
data link offers a further improvement in simulation of, and training 
for, field surveys since previously collected or computer simulated 
radiation data as a function of position can be transmitted back to 
the same survey instrument and displayed to the operator in a 
manner indistinguishable from real-time data. Additionally, simulat- 
ed instrument malfunctions such as low battery, detector failure, or 
total failure can be commanded to occur to evaluate operator re- 
sponse to unusual occurrences under the stress of field conditions. 
This training mode will greatly improve the ability to simulate situ- 
ations and to train and evaluate operations personnel while elimi- 
nating the need to use special sites and potentially hazardous con- 
tamination simulants as are used now. 


3177 (LA-UR—84-3391) Monte Carlo simulation of gas 
Cerenkov detectors. Mack, J.M.; Jain, M.; Jordan, T.M. (Los 
Alamos National Lab., NM (USA); Experimental and Math- 
ematical Physics Consultants, Gaithersburg, MD (USA)). 
1984. Ganieiak W-7405-ENG-36. 4p. (CONF-841007—10). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85002422. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

Theoretical study of selected gamma-ray and electron diag- 
nostic necessitates coupling Cerenkov radiation to electron/photon 
cascades. A Cerenkov production model and its incorporation into 
a general geometry Monte Carlo coupled electron/photon transport 
code is discussed. A special optical photon ray-trace is implemented 
using bulk optical properties assigned to each Monte Carlo zone. 
Good agreement exists between experimental and calculated Ceren- 
kov data in the case of a carbon-dioxide gas Cerenkov detector ex- 
periment. Cerenkov production and threshold data are presented 
for a typical carbon-dioxide gas detector that converts a 16.7 MeV 
photon source to Cerenkov light, which is collected by optics and 
detected by a photomultiplier. 


3178 (LBL—18380) GSI-LBL plastic ball/wall spec- 
trometer. Gustafsson, H.A.; Doss, K.G.R.; Guibrod, H.H.; 
Kolb, B.; Ludewigt, B.; Poskanzer, A.M.; Renner, T.; Rie- 
desel, H.; Ritter, H.G.; Warwick, A. wrence Berkeley 
Lab., CA (USA); Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.)). Sep 1984. Contract 
AC03-76SF00098. 28p. (CONF-841005—1). NTIS, PC A03/ 
MF A0O1; 1; GPO Dep. File Number DE85001651. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

For the high multiplicity events occurring in relativistics nu- 
clear collisions an electronic 47 detector with particle identification 
has been built. It consists of 815 AE - E telescopes and 176 TOF 
telescopes covering 97% of 4a. Very good particle identification 
has been obtained for hydrogen and helium isotopes and also 7* 
have been detected with high efficiency. This spectrometer was 
used at the Berkeley Bevalac to study the reactions Ca + Ca, Nb 
+ Nb and Au + Au at energies between 0.15 and 1.05 GeV/nu- 
cleon. Various exclusive observables like the degree of thermaliza- 
tion, the multiplicity dependence of composite particle formation, 
and freeze-out densities are discussed. From global analyses the col- 
lective flow of nuclear matter has been deduced. A method of sepa- 
rating efficiently participant and spectator particles has been ap- 
plied in order to disentangle the two collective effects: The side- 
splash of the participants and the bounce-off in the fragmentation 
region. 9 references, 11 figures. 


3179 (PB—84-227446) Procedural standards for radioac- 
tivity measurements. Final report. Seidel, C.W.; Hutchinson, 
J.M.R. (National Bureau of Standards, Washington, DC 
(USA)). Dec 1980. 10p. Pub. in Proceedings of the Health 
Soc. Winter Meet. 1980, Hyannis, MA, Dec 8-12, p345-354. 

Sponsored in part by New England Nuclear Corp., Boston, 
MA, Nuclides and Sources Div. 
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The American National Standards Institute (ANSI) Commit- 
tee-N42.2 has, since 1973, worked on developing procedural stand- 
ards for the calibration and usage of: (a) ‘dose calibrator’ ionization 
chambers for the assay of radionuclides; (b) germanium detectors 
for the measurement of gamma-ray emission of radionuclides; (c) 
sodium iodide detector systems; (d) liquid scintillation counting sys- 
tems. These procedures have become National Standards within the 
last 2 1/2 years. Other standards are currently being developed. 
The composition of the committee and writing groups, the objec- 
tives that were set in developing the procedural standards and the 
interactions with the appropriate regulatory groups, instrument 
manufacturers as well as the National Bureau of Standards are pre- 
sented. The Standards included a section on precautions as well as 
one on the sources of error to minimize the potential of obtaining 
and using erroneous data and to give the user a better understand- 
ing of the measurement system. 


3180 ee 3-5) — of personnel 
neutron dosimetry in M pinosa, G.; Griffith, R.V.; 
Moreno, A.; Golzarri, = v * (Instituto 4 Fisica, Apdo, 
Mexico). Jun 1984. NTIS, PC A1l2/MF AO1. File Number 
TI84013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

Mexico has only recently entered the nuclear industry. 
There are sini a number of neutron sources in use. Two 
power reactors are planned or under construction. Other facilities 
include subcritical assemblies and a 1 MW Triga Reactor. 


3181 (PNL-SA—12352, a Me 13-28) Overview of neutron 
dosimetry in Canada. Cross, Ing, H. (Atomic Energy 
of Canada Ltd., Chalk River, Outirict "Jun 1984. NTIS, PC 
“emaned A01. File Number 1184013987. (CONF- 8308140— 


From 10. international DOE neutron dosimetry workshop; 
—— Mexico (30 Aug 1983). 

In Canada, work in new dosimetry techniques is concentrat- 
ed at Chalk River. Some international standardization work in 
which the National Research Council of Canada is participating 
and which is pertinent to dosimetry is discussed. The work being 
conducted at the Chalk River Nuclear Laboratories is described. 


3182 (PNL-SA—12352, pp 29-32) Personnel neutro 
UKAEA. H 


dosimetry in the arrison, K.G.; Delafield, HJ HJ: 
Peaple, L.H.J.; Haigh, R.M.; Birch, R.; Gibson, J.A. B. 
(AERE, Harwell, England). Jun 1984. NTIS, PC Al2/MF 
AO1. File Number 1184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
a — ee 1983). 

The only research and development group covering 

(in principle) all aspects of radiation dosimetry in radiological pro- 
tection is at Harwell. Within this group there is a small section 
working on neutron dosimetry, including both personnel and criti- 
cality dosimetry. 


3183 (PNL-SA—12352, pp 33-49) Analysis of measure- 
ments with personnel dosimeters and portable instruments for 
determining neutron dose equivalent at nuclear power plants. 
Eisenhauer, C.M.; Schwartz, R.B. (National Bureau of 
Standards, Washington, DC). Jun 1984. NTIS, PC A12/MF 
A01. File Number T184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Aas Mexico (30 Aug 1983). 

An analysis of two series of measurements of neutron spectra 
and responses of neutron personnel monitoring instruments in con- 
tainment at nuclear power plants was previously reported. Excerpts 
from this analysis are presented. The first series of measurements 
was made by Endres et al. and by Cummings et al. of PNL at six 
nuclear power plants; the second series was made by Sanna et al. of 
EML and Ryan of RPI at eight nuclear power plants. Measure- 
ments at 18 locations within the plants studied by PNL and at 37 
locations within the plants studied by EML and RPI were chosen 
for study. These locations were selected because measurements 
were made there with multispheres as well as several types of 
survey instruments and personnel dosimeters. Since the work done 
by EML and RPI was reported in EML reports, for the sake of 
brevity, reference to their results as EML data is made. The best 
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estimate of dose equivalent rate was that obtained by unfolding the 
neutron spectrum from the multi-sphere measurements and calculat- 
ing the dose equivalent rate for this spectrum. 


3184 (PNL-SA—12352, pp 51-83) Mixed field (neutron 
and gamma) dose instrument. Bracken- 
bush, L.W.; McDonald, J.C.; Endres, G.W.R.; Quam, W. 
gee Northwest Lab., Richland, WA). Jun 1984. NTIS, 
PC A12/MF AOl. File Number 1184013987. (CONF- 
8308140—). 
From 10. international DOE neutron dosimetry workshop; 
—— Mexico (30 Aug 1983). 
The moderator based instruments presently used for estimat- 
ing neutron dose equivalent may not be adequate in the future if 
proposed changes in quality factors are adopted. It is proposed that 
the tissue equivalent proportional counter (TEPC) be adopted as a 
standard instrument for determining dose equivalents for mixed ra- 
diation fields. The ability of the TEPC to accurately measure neu- 
tron and photon dose and determine dose equivalents has already 
been demonstrated in the laboratory. A simple pocket rem meter 
for measuring neutron dose equivalent with TEPCs has been devel- 
oped. Improved algorithms for determining dose equivalent for 
mixed fields are presented. 


3185 (PNL-SA—12352, 85-89) Progress 
pocket rem meter. Quam, Ww. G &G, Bey Barbara, CA). 
Jun 1984. Nis. PC PC WAry+ AOl. File Number 
1184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
A Mexico aera =: tory hema 

eter concept was originally made into 

uma eumeuse in 1981. Since construction of the prototype, 
eight of the devices have been made using engineered packaging 
and some newer electronics (principally a CMOS microprocessor). 
These eight units have brought a few improvements to light and 
have also shown where larger scale production could result in sig- 
nificant cost reductions. These points are discussed. Some basic 
changes and additions to the instrument to enhance its usefulness 
are also mentioned. 


3186 i pp 107-121) NTA emulsion: an 
ill-reputed bu neutron detector. Hoefert, M. 
(CERN, Mocmia Switzerland). Jun 1984. NTIS, PC A12/ 
MF AO1. File Number T184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

There are several reasons for the poor reputation of the 
NTA emulsion as a neutron detector: it is frequently worn in neu- 
tron fields where the mean energy is well below 1 MeV, the effect 
of fading is known but measures against it are not always taken, 
and reading of tracks by microscope is cumbersome. It will be 
shown that the NTA emulsion can be developed into a useful neu- 
tron detector around proton accelerators by limiting the fading and 
introducing better and faster scanning methods. Calibrations are 
performed in radiation fields encountered in practice outside the 
shielding of the accelerators. The standard interpretation (67 Sv 
per track per mm?) can be refined by looking into track-length dis- 
tributions. 


3187 See pp 123-129) Albedo neutron do- 
simeter on CR-39 track detector. Civolani, O.; Lembo, L. 

(ENEA, Bolo Italy). Jun 1984. NTIS, PC A12/MF 
OL File Number 1184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

For over twenty years a personnel service for X, 
aes meni srg 0 a ay ane teag 
logna, Dosimetry Applications Laboratory. Personnel dosimetry, 
particularly for neutrons, is carried out by employing nuclear emul- 
sion films for fast neutrons and photographic films with a cadmium 
shield for slow neutrons. As is well known, the use of nuclear 
emulsions does not permit the measurement of neutron energies 
below approximately 1 MeV and presents a problem of fading. To 
overcome these difficulties the alternative methods currently adopt- 
ed are based on the albedo technique with track and thermolu- 
minescence detectors. The laboratory results obtained in the study 
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of an albedo neutron dosimeter are presented, based on the use of a 
chemically track etched CR-39 detector. 


(PNL-SA—12352, pp 131-134) Progress towards a 
neutron system. Harvey, J.R. (Central 
Electricity Generating Board, Berkeley, England). Jun 1984. 
NTIS, PC Al AOl. File Number 1184013987. 
(CONF-8308140—). 
From 10. international DOE neutron dosimetry workshop; 
a. Mexico (30 Aug 1983). 

A short digest of material published in two papers presented 
at the 12th International Conference on Solid State Nuclear Track 
Detectors, Acapulco, Mexico, September 4-10, 1983 is presented. 
The papers refer to studies of possible techniques for automatic 
readout of chemically-etched pits in CR39 and to studies of the 
etch characteristics of proton tracks in CR39 and the implications 
for neutron dosimetry. 


(PNL-SA—12352, pp eae Recent studies on 
CR-39 for neutron .; Harrison, K.G.; 
Ramli, A.G. 5 (AERE, Harwell, Teele). “Jun 1984. NTIS, 
PC Al2/MF AOl. File Number T184013987. (CONF- 
8308140—). 
From 10. international DOE neutron dosimetry workshop; 
— Mexico fo Aug 1983). 

Efforts on obtaining a satisfactory CR-39 plastic on which to 
base development of an operational dosimeter are described. Plastic 
from three sources (Pershore Mouldings, American Acrylics and 
Bristol University) all showed variability in electrochemical etching 
response (ECE) to ***Cf neutrons over the range = 2-6 x 10° spots 
cm~?Sv~! per side, and backgrounds (using standardized processing 
conditions) varied unpredictably from = 10 to 500 spots cm™? per 
side. Attempts to produce better plastic at Bristol University have 
met with some successes: two sheets cast with 4.5% IPP and 0.2% 
DOP were particularly good and a considerable amount of work 
on proton registration and the angular dependence of the neutron 
response has been undertaken on these sheets. Standardized proc- 
essing conditions for neutron irradiations at the present time are 
given. It was found that high voltage was necessary to ensure re- 
produceable responses at low neutron energies (~ 150 keV), al- 
though it leads to increased backgrounds. 


3190 (PNL-SA—12352, pp 141-155) Simple and sensi- 
tive fast dosimeter CR-39, Tommasino, L.; 


neutron using 
eg G.; Dieffal, S.; Griffith, R.V. (ENEA, Rome, 
y). Jun 1984. NTIS, PC Al2/MF AO1. File Number 
TI84013987. (CONF-8308140—). 
From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 
the many efforts made for more than two decades, 
personnel neutron dosimetry is still based on nuclear emulsions, 
which (besides other disadvantages) are insensitive to neutrons with 
energy below 500 keV. In an attempt to overcome these limitations, 
impetus has been taken on the development of an albedo detector, 
the response of which is reliable only for neutrons with energy be- 
tween thermal and approximately 10 keV. Even the combination of 
an albedo dosimeter and a fast neutron detector (such as nuclear 
emulsions), could not cover the entire energy range because of its 
very poor response in the interval between 10 and 500 keV. Since 
substantial components of neutron dose equivalent around reactors 
are produced by neutrons with energy within this interval, a com- 
bination dosimeter capable of efficiently registering these neutrons 
is urgently needed. The discovery that CR-39 foils are the most 
proton-sensitive damaged track detectors is of great interest for 
neutron dosimetry. Many laboratories throughout the world are 
considering using CR-39 detectors on a routine basis for personnel 
neutron dosimetry. However, doubts seem to arise on whether to 
use chemical etching (CHE), electrochemical etching (ECE) or a 
combination of both for the registration of damage tracks. 


3191 (PNL-SA— 12352, pp 157-175) Small size neutron 
and gamma dosimeter with a single silicon surface barrier de- 
tector. = eon, ¥. Engler, G.; Ovadia, E.; Shamai, Y.; Baum, 
Z.; Levi, Y. (Soreq Nuclear Research Centre, "Yavne, 
Israel). Jun 1984. NTIS, PC Al2/MF AO1. File Number 
1184013987. (CONF-8308140—). 
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From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

A small size, lightweight, real-time dosimeter for measuring 
dose equivalents in mixed neutron and gamma fields was devel- 
oped. The instrument is based on a single silicon surface barrier de- 
tector and can be used as a personnel or as an area dosimeter. Neu- 
trons and gamma rays are discriminated by pulse height analysis. 
The dosimeter measures dose equivalents above 1 mRem, as well as 
dose equivalent rates above 300 mRem/h and 1 mR/h for neutrons 
and photons, respectively. It also gives visual and audible alarm sig- 
nals at a rate proportional to the dose equivalent rate. The response 
of the dosimeter as a function of the neutron and photon energies is 


- described. The dependence of the response on the angle of inci- 


dence for various particle energies is also presented. 


3192 (PNL- ae PP 177-188) Multipurpose neu- 
tron dosimeter system wi evaluation technique 
for TLD and track etch Dasa: Piesch, E.; Burgkhardt, B. 
(Karlsruhe Nuclear Research Center, Germany). Jun 1984. 
NTIS, PC Al2/MF AOl. File Number 1184013987. 
(CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

A multipurpose dosimeter system is described which makes 
use of four detector elements, namely TLDs and different track 
etch detectors. Combinations of these detectors are used in a uni- 
versal beta/gamma/neutron dosimeter capsule, in a polyethylene 
sphere of 30 cm diameter, and in a combination of albedo dosimeter 
and sphere. With respect to a large scale use of these detector com- 
binations in personnel, area and environmental monitoring, the au- 
thors standardized for TLDs the computer-assisted evaluation tech- 
nique and for track etch detectors the etching and counting tech- 
nique. 


3193 (PNL-SA—12352, pp 189-198) Measurement of 
reflected neutrons in a calibration room simulating realistic 
field conditions. Piesch, E.; Singh, D. (Karlsruhe Nuclear 
Research Center, Germany). Jun 1984. NTIS, PC A1l2/MF 
AO1. File Number T184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

Experimental response characteristics of the Anderson-Braun 
counter, the 30 cm diam. sphere and the KfK albedo neutron dose- 
meter as a function of distance to a bare *°*Cf source at a height of 
1.5 m above the floor in the KfK calibration room are discussed. A 
shadow cone method was used to analyze the thermal and epicad- 
mium contribution to the scattered neutron field up to a source-to- 
detector distance of 6 m. 


3194 (PNL-SA—12352, pp 199-227) Complex personal 
dosimeter. Katzman, D. Jun 1984. NTIS, PC A12/MF AO1. 
File Number T184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

A complex personal dosimeter has recently been designed 
that includes a gamma- and beta-ray dosimeter block and a neutron 
dosimeter block. These two blocks are enclosed in a badge type 
case so that a person can secure the dosimeter on his clothing. The 
gamma- and beta-ray dosimeter block consists of four thermolu- 
minescent elements in combination with plastic filters of different 
thicknesses. The neutron dosimeter block consists of four thermolu- 
minescent elements in combination with cadmium and tin filters. 
This complex dosimeter can individually measure or estimate the 
radiation doses such as gamma-rays, beta-rays, thermal neutrons, 
epithermal neutrons, and fast neutrons over a wide range of doses, 
and can also obtain information on the energy of the radiation. 


3195 (PNL-SA—12352, pp 229-230) BC-454 boron- 
loaded plastic scintillator. Bellian, J.G. (Bicron Corp., New- 
bury, OH). Jun 1984. NTIS, PC A12/MF AOI. File 
Number T184013987. (CONF- 8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

Prototype samples of plastic scintillators containing up to 
10% by weight of natural boron have been produced. The maxi- 
mum size scintillators made to date are 28 mm dia. x 100 mm long. 
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Rods containing up to 2% boron are now made routinely and work 
is progressing on higher concentrations. The plastics are clear and 
emit the same blue fluorescence as other common plastic scintilla- 
tors. It is expected that rods up to 3” dia. containing 5% boron will 
be produced during the next few months. BC-454 is particularly 
useful in neutron research, materials studies, some types of neutron 
dosimetry, and monitoring of medium to high energy neutrons in 
the presence of other types radiation. It combines attractive fea- 
tures that enhance its usefulness to the physics community. 


3196 (PNL-SA—12352, pp 231-244) SSNTD calibration 
in a neutron source. Medioni, R.; Bermann, F.; Bordy, J.M.; 
Portal, G. (Commissariat a "Energie Atomique, Fontenay- 
aux-Roses, France). Jun 1984. NTIS, PC A1l2/MF A01. File 
Number T184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

Measurements were carried out in a hot lab where transuran- 
ium a emitters were processed into (a, neutron) neutron sources. 
Although neutron irradiations were detected by rem counters, sig- 
nificant neutron doses were not revealed as thermal neutrons under 
the cadmium shield of the gamma film monitor nor as fast neutrons 
by NTA nuclear emulsion. Personnel were, therefore, supplied with 
cellulose nitrate track detectors with a lithium borate n,a converter 
(Kodak-Pathe CN-85). Highly significant numbers of a tracks were 
detected but appropriate dose/track coefficients were required. 
Neutron spectrometry was preformed during an out-of-service 
period at the various working positions using a multisphere method. 
Phantoms with personnel detectors were exposed at the same posi- 
tions during the whole measurement period so that significant re- 
sults could be obtained. These results indicate that: the dose/track 
coefficient may vary by a factor 5 within the laboratory (i.e., 
within some 10 m distance); the effective sensitivity threshold of 
the NTA emulsion varied between 120 and 350 mrem; for CN-85 it 
varies between 15 and 60 mrem; significant dose rate differences 
were observed for measurements after a 6 month interval, but negli- 
gible dose/track coefficient variations; and personnel neutron doses 
as high as 300 mrem/month were ignored prior to the use of the 
CN-85 SSNTD dosimeter. 


3197 (PNL-SA—12352, pp 245-253) Modifying the re- 
sponse of electrochemically-etched CR-39 polymeric nuclear 
track detector for fast-neutron dosimetry. Durrani, S.A.; 
Ramli, A.G. (Univ. of Birmingham, England). Jun 1984. 
NTIS, PC A1l2/MF AOl. File Number 1184013987. 
(CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

The CR-39 solid-sate nuclear track detector (SSNTD) has 
been widely investigated as a potential fast-neutron personnel do- 
simeter. Previous reports have only dealt with the normal-incidence 
response of the detector, with a thick radiator of a similar composi- 
tion to the detector placed in front of it. Experimental evidence for 
the ability to modify the front-surface response to neutrons by the 
use of radiators with different hydrogen contents is given. The ex- 
perimental data were then used to calculate the proton response- 
function of the detector when processed by electrochemical etch- 
ing. Finally, the proton response-function was used in a discrete in- 
tegration routine to predict the energy and angular response of the 
detector. The routine has been used on a number of radiator con- 
figurations to determine the optimum composition of the stack, 
based on the criterion of a flat (energy-independent) dose-equiva- 
lent response with a uniform angular fall-off between 100 keV and 
10 MeV. 


3198 (PNL-SA—12352, pp 255-273) Progress with the 
CR-39 polymer. Huang, S.J.; Johnson, J.F. (Univ. of Con- 
necticut, Storrs). Jun 1984. NTIS, PC A1l2/MF A011. File 
Number T184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

CR-39 polycarbonate is a highly crosslinked polymer and 
during high energy irradiation some of the carbon chains are 
cleaved. The solubility of the damaged parts is different from that 
of the unexposed area. Solvent extraction dissolution of the dam- 
aged parts creates tracks corresponding to those of high energy 
particle beams. Quantitative reading of these tracks is the basis of 
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using CR-39 polycarbonate as a dosimeter. Chemical etching and 
electrochemical etching enhance and enlarge the size of the tracks 
and thus improve the readability of the system. Although radiation 
sensitive polymers have been used widely by the electronic indus- 
try, the requirements for the polymer as a neutron dosimeter are 
quite different from those of the electronic industry. The require- 
ments for the polymer are given. 


3199 (PNL-SA—12540) Portable _—microdosimetry 
system. Braby, L.A.; Ratcliffe, C.A.; Metting, N.F. (Pacific 
Northwest Lab., Richland, WA (USA)). hea 1984. Con- 
tract AC06-76RL01830. 11p. (CONF-8409161—1). NTIS, 
PC A02/MF A011; 1; GPO . File Number DE85000841. 

From 5. symposium on neutron dosimetry; Munich, F.R. 
Germany (17 Sep 1984). 

Tissue equivalent proportional counters simulating solid vol- 
umes a few micrometers in diameter make exceptionally versatile 
neutron detectors. Since they are nearly tissue equivalent, the 
energy deposited in the detector is a good measure of the dose in 
tissue. The well known relationships between microdosimetric pa- 
rameters and linear energy transfer provide several convenient op- 
tions for calculating dose equivalent. However, this technique has 
found only very limited application in routine dosimetry due to the 
complexity of the electronics and of the spectral information col- 
lected. Recent developments in microelectronics combined with im- 
proved techniques for building proportional counters have now 
made it possible to develop a fully automated portable proportional 
counter system. A prototype device based on these principles has 
been developed for NASA as a potential space shuttle experiment. 
This system includes separate detectors and electronics to measure 
dose and the fluence of high energy heavy ions. Use of an internal 
alpha particle source provides reliable energy calibration so that the 
precision of dose measurements can be checked frequently. The 
dose monitoring detector simulates a 2 ym diameter sphere. The 
electronics system includes a low noise charge-sensitive preamplifi- 
er housed in the detector base, two analog-to-digital converters 
with amplifier gains differing by a factor of twenty, a pair of 128 
channel memories and a CMOS microcomputer which controls the 
system and automatically calculates dose and dose equivalent. In 
order to simplify the calculations, the detector gain is automatically 
maintained at a preset value by adjusting the anode voltage. 


3200 (SLAC—250) —— of the international con- 
ference on instrumentation for colliding beam physics. (Stan- 
ford Linear Accelerator Center, CA (USA)). Jun 1982. 
Contract AC03-76SF00515. 282p. (CONF-820237—). NTIS, 
PC A13/MF AOI; 1; GPO Dep. File Number DE85000049. 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 


te abstracts were prepared for the 47 papers present- 
ed. (WHK) 


3201 (SLAC-PUB—3460) 47 detectors. Feldman, G.J.; 
Gilchriese, M.G.D.; Kirkby, J. (Stanford Linear Accelera- 
tor Center, CA (USA); Cornell Univ., Ithaca, NY (USA); 
European Organization for Nuclear Research, Geneva 
(Switzerland)). Oct 1984. Contract AC03-76SF00515. 12p. 
(CONF-8406198—17). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE85002605. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The 47 Detector Working Group tried to address two major 
questions: (1) can general 4m detectors be built for the SSC that 
will be able to study rare processes at center-of-mass energies of 40 
TeV and at luminosities of 10** cm~*sec™4 and (2) what are realis- 
tic cost estimates for such detectors. To try to answer these ques- 
tions, the group split into three subgroups, each of which worked 
fairly independently to design a detector. Gary Feldman led the 
subgroup that designed a nonmagnetic detector called D1; Gil 
Gilchriese led the subgroup that designed a magnetic detector 
called SCD, which employs conventional technology; and Jasper 
Kirkby led the subgroup that designed a magnetic detector called 
SciFiD, which has a non-conventional tracking system. The general 
conclusions of these studies were that these types of detectors 
could be built, would be able to do physics under these conditions, 
and would each cost between 200 and 300 million dollars. 





\ 


3202 ong ag agg to ultrafast neutron 
detectors. Wang. C.L.; Ay ee ; Singh, M.S.; Wied- 
wald, J.D.; Campbell, D E.; Campbell, E.M.; Cable, M.D.; 
Graves, WR; Lane, S.M.; Lerche, R.A. (Lawrence Liver- 
more National Lab., CA (USA)). 5 Oct 1984. Contract W- 
7405-ENG-48. . (CONF-840922—18). NTIS, PC A02/ 
MF A01; GPO ding Number DE85001206. 

From 5. APS top’ mig eee eg cranes 
diagnostics; Tahoe City, CA, USA (1 " 

tie Tahoe Ciy, CA, USA (16 Sep 1980) 0 
temporal resolution. In the first approach, uranium-coated cathode 
is used in a streak tube configuration. Secondary electrons accom- 
panying the fission fragments from a neutron-uranium reaction are 
accelerated, focussed and energy analyzed through a pinhole and 
streaked. Calculations show that 20 ps time-resolution can be ob- 
tained. In the second a uranium-coated cathode is inte- 
grated into a transmission line. State-of-the-art technology indicates 
that time resolution of 20 ps can be obtained by gating the cathode 
with a fast electric pulse. 


(UCRL—91682) Impact of instrument response 
variations on health physics measurements. Armantrout, 
G.A. (Lawrence Livermore National Lab., CA (USA)). Oct 
1984. Contract W-7405-ENG-48. (CONF-841007—7). 
NTIS, PC A02/MF AOI; 1; GPO Dep. File Number 

DE85000860. 
From Nuclear science symposium; Orlando, FL, USA (31 

Oct 1984 

Uncertainties in estimating the potential health impact of a 
given radiation exposure include instrument measurement error in 
exposure and difficulty in relating this exposure to an 
effective dose value. Instrument error can be due to design or man- 
ufacturing deficiencies, limitations of the sensing element used, and 
calibration and maintenance of the instrument. This | paper evaluates 


sensing element choice for general survey work, with variations 
among specific instrument designs being the major factor. Ion 
chamber instruments tend to be the best for all around use, while 
scintillator-based units should not be used where accurate measure- 
ments are required. The need to properly calibrate and maintain an 
instrument appears to be the most important factor in instrument 
accuracy. 8 references, 6 tables. 


3204 Apparatus for measuring charged particle beam. 
Gregory, D.A.; Stocks, Ch.D. (to Adm. of The National 
Aeronautics and Space Adm.). US Patent 4,455,532. 19 Jun 
1984. Filed date 26 Jan 1982. vp. 

PAT-APPL-342857. 

The apparatus according to the present invention effectively 
eliminates losses to reflection and/or secondary emission of the 
charged particle beam being measured. It comprises a sense cup 
with an interior chamber and an entry opening through which the 
charged particle beam enters. A sense cone forms the rear wall of 
the interior chamber with the cone zpex adjacent the entry open- 
ing. An outer case surrounds the sense cup and is electrically insu- 
lated therefrom. Charged particles entering the interior chamber 
are trapped and are absorbed by the sense cup and cone and travel 
through a current measuring device to ground. 


3205 Neutron position-sensitive scintillation detector. 
Strauss, M.G.; Brenner, R. (to Dept. of Energy). US Patent 
4,454,424. 12 Jun 1984. Filed date 29 Sep 1981. vp. 

PAT-APPL-307032. 

A device is provided for mapping one- and two-dimensional 
distributions of neutron-positions in a scintillation detector. The 
device consists of a lithium glass scintillator coupled by an air gap 
and a light coupler to an array of photomultipliers. The air gap 
concentrates light flashes from the scintillator, whereas the light 
coupler disperses this concentrated light to a predetermined frac- 
tion of the photomultiplier tube array. 


3206 Method and apparatus for fast laser pulse detec- 
tion using gaseous plasmas. McLellan, E.J.; Webb, J.A. (to 
Dept. of Energy). US Patent 4,447,151. 8 May 1984. Filed 
date 18 Jun 1981. vp. 
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PAT-APPL-274917. 

The method and device of the instant invention is a detector 
of pulsed laser radiation which utilizes the electromotive force gen- 
erated by the plasma formed when such radiation is focused onto a 
surface (1). Measurements are made with a 10.64m COs laser capa- 
ble of producing peak intensities of 10’*W/cm? when directed 
through a converging lens (2). Evacuated detector response to such 
laser intensity is 1 kV signal peak amplitude and subnanosecond ri- 
setimes into a 50 load (3). Detector performance is found to be 
greatly altered with the introduction of a background gas (4). For 
example, with one atmosphere of air, the detector produces prompt 
signals of the order of 1 V with subnanosecond response for pulse 
trains lasting 100 ns. With argon, krypton, or zenon at pressures of 
the order of 10 torr, the detector generates “trigger pulses” of 
about 250 V amplitude and 0.2 ns risetimes. Such detectors are 
quite robust when irradiated with high intensity laser radiation and 
are useful for qualitative laser beam monitoring. 


3207 Wide range radioactive gas concentration detector. 
Anderson, D.F. (to t. of Energy). US Patent 4,441,024. 
3 Apr 1984. Filed date 16 Nov 1981. vp. 

PAT-APPL-321946. 

A wide range radioactive gas concentration detector and 
monitor which is capable of measuring radioactive gas concentra- 
tions over a range of eight orders of magnitude. The device of the 
present invention is designed to have an ionization chamber which 
is sufficiently small to give a fast response time for measuring radio- 
active gases but sufficiently large to provide accurate readings at 
low concentration levels. Closely spaced parallel plate grids pro- 
vide a uniform electric field in the active region to improve the ac- 
curacy of measurements and reduce ion migration time so as to vir- 
tually eliminate errors due to ion recombination. The parallel plate 
grids are fabricated with a minimal surface area to reduce the ef- 
fects of contamination resulting from absorption of contaminating 
materials on the surface of the grids. Additionally, the ionization 
chamber wall is spaced a sufficient distance from the active region 
of the ionization chamber to minimize contamination effects. 
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REFER ALSO TO CITATION(S) 4403001746, 1879, 1880, 2045, 2960, 3017, 
3018, 3019, 3034, 3047, 3078, 3105, 3259, 3595 


3208 (CONF-8404123—, pp 110-115) Investigations in 
non-imaging optics: detection of faint sources. Winston, R.; 
O’Gallagher, J.J. (Univ. of Chicago, IL). 10 Apr 1984. 
NTIS, PC A09/MF AO0O1. File Number T184014859. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

The limits to concentration for systems operating both in the 
geometrical optics and physical optics limit were derived. A device 
which meets or approaches the theoretical limit of concentration 
has the complementary properties of a uniform response over the 
widest possible angle and a sharp cutoff at the boundary of the field 
of view. This could be used first to maximize the sensitivity for de- 
tecting, then for precisely localizing a faint source of radiation. A 
three dimensional optical device with a variable field of view 
which is particularly suitable for this purpose is proposed. 


3209 (DOE/ET/15465—1240) Coal flow meter develop- 
ment Phase III, evaluation model. King, J.D.; De Los 
Santos, A.; Rollwitz, W.L. (Southwest Research Inst., San 
Antonio, TX (USA)). Dec 1983. Contract AC21- 
79ET15465. 6lp. NTIS, PC A04/MF AOl1. File Number 
DE84000218. 

Work conducted under Phase III has demonstrated the feasi- 
bility of using ESR and NMR techniques for on-stream coal flow- 
metering and analysis and has resulted in the development of an 
Evaluation Model which incorporates both ESR and NMR detec- 
tors to sense pneumatically transported coal flowing through a 3/8- 
inch pipe. Sensory data required to satisfy equations for flowmeter- 
ing and analysis have been made available in the instrument. A 
computer program to perform the data processing and to compute 
the relevant coal parameters from the sensed ESR and NMR data 
has been developed and used in the integral microcomputer of the 
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instrument. Laboratory data has verified the operation of the instru- 
ment and the computer program has provided readouts of selected 
properties of three types of coal on the digital panel meter. 


3210 (DOE/PC/50807—1) Flow adsorption calorimetry 
with supercritical fluids on silica gel. Quarterly report, July 
30-October 31, 1984, Arnett, E.M.; Chawla, B.; Dwyer, 
E.A.; Lochmueller, C.H. (Duke Univ., Durham, NC (USA). 
t. of Chemistry). 1984. Contract FG22-82PC50807. 11p. 
, A02/MF A0Ol; GPO Dep. File Waniiee 
DE85001837. 


A flow calorimeter is described which is capable of operat- 
ing at temperatures up to 300°C and elevated pressures. After cali- 
bration against appropriate standards, the instrument is used to de- 
termine heats of adsorption of isopropylamine on silica gel from so- 
lution in isopentane over a range of temperatures and pressures 
from the subcritical to the supercritical region. We believe that this 
is the first report which allows direct comparison of adsorption 
thermochemistry over such a wide range of conditions that are rel- 
evant to many natural and industrial processes. 18 references, 2 fig- 
ures, 2 tables. 


3211 (DOE/PC/60782—T2, pp 17p, Paper 1) Cell 
fitted with thin beryllium windows for x-ray absorption under 
pressures up to 14 MPa and temperatures up to 700°K. Dalla 
Betta, R.A.; Boudart, M.; Foger, K.; Loeffler, D.G.; San- 
chez-Arrieta, J. 1983. NTIS, PC A02/MF AOl. File 
Number T185002800. 

In Toward new coal hydroprocessing and liquefaction cata- 
lysts. Pro rt, Au 1983-December 1983. 
A tec ond cacer oh & teed Its purpose is to 
permit in-situ x-ray absorption spectroscopy study of three-phase 
catalytic reactions at temperatures up to 700°K and pressures up to 
14 MPa. The x-ray beam enters and leaves the cell through thin 
(0.051 cm) beryllium windows. The design of the cell allows for 
high temperature operation while keeping the beryllium windows 
at room temperature. The x-ray beam passes through a catalyst 
wafer wetted by a liquid reactant film trickling down the catalyst 
while a gas-phase reactant dissolves in the liquid and reacts with 
the latter on the catalytic surface. 


$212 (EGG—1183-1226) Equalizer handbook. Hen- 
dricks, T. (EG and G, Inc., Las Vegas, NV (USA)). 15 Apr 
1966. Contract AC08-76NV01183. 202p. NTIS, PC A10/ 
MF AOI; 1; GPO Dep. File Number D. 5001839. 

Response equalization is a method for obtaining improved 
data in fast transient diagnostic systems. This handbook has been 
prepared to provide a practical knowledge of the properties and 
uses of response equalization to the physicist, mathematician, engi- 
neer and technician, whether or not he possesses analysis and syn- 
thesis knowledge considered essential to understanding of equaliza- 
tion techniques. The organization and content are based upon lec- 
tures given at various weapons test laboratories. In Section 2 and 3, 
only the simplest response information is considered to establish 
definitions used in the handbook. Section 4 presents design tech- 
niques for obtaining specific desired equalizations. Sections 5 and 6 
contain information useful for estimating characteristics of the 
equalized system. Section 7 describes a method by which one may, 
with some limitations, mathematically equalize data without using 
an actual circuit. Section 8 presents input-output data for hypotheti- 
cal reaction history curves with various unequalized and equalized 
cable systems. While this information is not necessary to design a 
specific black box equalizer, it is essential in defining when and to 
what extent equalization is useful and what defects (undershoot, 
overshoot, etc.) can be tolerated. 


3213 PP este np Applications of pulsed-laser tech- 


niques thermographic to dynamic thermometry 
of rotating surfaces. Cates, M.R.; Allison, S.W.; Marshall, 
B.R.; Franks, L.A.; Davies, T.J.; Nelson, M.A.; Noel, B.W. 
(Oak Ridge Gaseous Diffusion Plant, TN (USA); EG and 
G, Inc., Goleta, CA (USA); Los Alamos National Lab., 
NM (USA)). 1984. Contract AC05-840T21400. 8p. (CONF- 
8411100—2). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE85000403. 

From International conference on applied lasers and electro 
optics; Boston, MA, USA (12 Nov 1984). 
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Stimulating fluorescence by synchronous application of 
pulsed uv laser light is used to measure surface temperatures of ro- 
tating objects. The temperature of the lifetime of se- 
lected emission lines from a phosphor bonded to the surface pro- 
vides temperature resolution, in the room temperature range, of 
about 0.3°C. The experimental technique includes fiber optics trans- 
fer of stimulating and signal light, timing circuitry, photomultiplier 
electronics, and waveform processing. 


3214 (LA—10031-MS) Subnanosecond relative timing 
system and cable measurements on the Atrisco event. Wilke, 
M.; gp Egdorf, S. (Los Alamos National Lab., NM 
(USA)). 1984. Contract W-7405-ENG-36. 28p. NTIS, 
PC A03. A01; 1; GPO Dep. File Number DE85002316. 

We describe a means for obtaining relative timing of +- 100 
psec accuracy for signals transmitted over kilometer lengths of co- 
axial cable. The technique was used on an experiment on a nuclear 
test at the Nevada Test Site. We also used a multichannel time in- 
terval meter (TIM) to statistically time the data channels as a 
backup to the primary relative timing system. The backup system 
was run many times over the weeks prior to the event and used for 
measuring cable properties. We describe the two relative timing 
systems and show results from the experiment confirming relative 
timing to better than +- 100 psec. We also describe the TIM cable 
measurements and discuss their significance for any experiment re- 
quiring highly accurate relative timing of signals over long lengths 
of cable exposed to a varying temperature environment. 


3215 (LA—10107) Computerized study of several elec- 
surface-ionization ion-source configurations. Bal 


trostatic, es- 
trini, S.J.; Schuster, B.G. (Los Alamos National Lab., NM 
(USA)). an 1984. Contract W-7405-ENG-36. 30p. NTIS, 
PC A03 A01; 1; GPO Dep. File Number DE85001512. 

A computer-based method is presented whereby the optics 
of electrostatic, surface-ionization ion-source designs can be ana- 
lyzed theoretically. The analysis solves for the luminosity and dis- 
perstion of a beam of charged particles at the final collimating slit 
and at locations preceding the slit. The performance of an ion 
source tested in 1960 and also some newer optical configurations 
are compared with theory. 


3216 (LA-UR—84-3340) X-ray holography of yay 
specimens. Solem, J.C. (Los Alamos National Lab., 
(USA)). 1984. Contract W-7405-ENG-36. 1I1p. (CONF. 
840783—3). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE85002437. 

From 9. international congress on photobiology; Philadel- 
phia, — USA (3 Jul 1984). 

author reviews the reasons for x-ray imaging of biologi- 

cal wean and the techniques presently being used for x-ray mi- 
croscopy. The author points out the advantages of x-ray hologra- 
phy and the difficulties of obtaining the requisite coherence with 
conventional sources. The author discusses the problems of radi- 
ation damage and the remarkable fact that short pulse x-ray sources 
circumvent these problems and obtain high-resolution images of 
specimens in the living state. Finally, the author reviews some of 
the efforts underway to develop high-intensity coherent x-ray 
sources for the laboratory. 14 references, 5 figures, 2 tables. 


3217 (MLM—3198(OP)) Automated servo controlled 
calorimetry. Wetzel, J.R. (Monsanto Research Corp., Mia- 
misburg, OH (USA). Mound). 1984. Contract AC04- 
76DP00053. 4p. (CONF-841007—22). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE85002527. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

A method of operating a calorimeter is called the servo con- 
trolled method. An internal heater is driven by a controlled voltage 
source to produce a constant internal temperature. The heater 
power is controlled by a digital computer program that uses as one 
of its inputs the bridge potential. The heater power can be calculat- 
ed by multiplying the heater current by the heater voltage. A 
bridge potential can then be determined that will produce the de- 
sired internal power level. When a sample is placed in the calorime- 
ter the servo system reduces the heater power to maintain the set 
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point bridge potential. There will be four calorimeters in the system 
- two for large sizes and two for small sizes. They will be servo 
controlled using a DEC Micro-11 computer with a IEEE-488 inter- 
face buss. (LEW) 


3218 (ORNL/TM—7025) Assessment of current high- 
temperature strain Smith, J.E. (Oak Ridge National 
Lab., TN (USA)). Dec 1979. Contract AC05-840R21400. 
57p. NTIS, PC A04/MF A0O1. File Number DE85000442. 

Long-term stability tests for systematic drift and strain sensi- 
tivity (gage factor) were conducted on two types of capacitive 
strain gages - the Boeing differential-capacitance gage and the 
CERL-Planer variable gap capacitive strain transducer - and on the 
Ailtech SG-425 resistance gage. Results for tests of durations up to 
12,000 h are presented and compared with similar tests reported by 
others. The stability and repeatability of the capacitive systems 
were verified. In addition, two short-term investigations were made 
on Ailtech weldabl istance gages to address areas of uncertainty 
related to special applications. Data from these tests are also pre- 
sented and interpreted. Advantages and limitations of the various 
systems are identified, and conclusions and recommendations are 
presented. Descriptions of the gage systems and problems encoun- 
tered in the use of capacitive gages are given in appendices. 





3219 (PNL—5280) Capabilities of laser diagnostics for 
combustion and flowfields. Hutchinson, R.A.; Bomelburg, 
H.J. (Pacific Northwest Lab., Richland, WA (USA)). Nov 
1984. Contract AC06-76RL01830. 90p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE85002661. 

This report outlines the capabilities and introduces some of 
the complications of several laser diagnostic techniques that utilize 
a variety of optical phenomena. Originally developed for aeronau- 
tics and analytical chemistry, and more recently for combustion 
work, these techniques are potentially applicable to a wide variety 
of in-situ measurements. The goal of this report is to provide a non- 
expert, whether student or researcher, with basic information about 
the better-established diagnostics. This introduction may lead, after 
further study, to application of diagnostic techniques to new and 
important problem areas, particularly those involved in energy con- 
version. In the report, considerable emphasis is placed on general 
concerns in choosing and using a diagnostic and on outlining the 
limitations of specific diagnostics. These factors, and the decisions 
and compromises they force, are critical elements in the selection of 
what to measure and the best tool with which to measure it. They 
are not generally reported in broad terms in the literature, howev- 
er. The simple discussion here provides a preliminary, user-oriented 
view of lasers, data acquisition and reduction requirements, generic 
sources of error, and the difficulties of making good measurements, 
as well as the required conditions and difficulties of using particular 
tools. 


(SAND—84-1574C) InGaAs/GaAs, strained-layer 
superitice (SLS), junction photodetectors, LED's, injection 
LASER's and FET’s for optelectronic IC applications. =p 
perian, T.E.; Dawson, L.R.; Barnes, C.E.; Wiczer, J.J.; 
bourn, G. Cc. (Sandia National Labs., Albuquerque, "NM 
(USA)). 1984. Contract AC04-76DP00789. 15p. (CONF- 
841234—3). NTIS, PC A02. File Number TI85001940. 

From International electron devices meeting; San Francisco, 
CA, USA (10 Dec 1984). 

A set of optoelectronic devices including p~ n junction pho- 
todetectors, emitters (both an LED and a stripe-geometry, injection 
LASER), and a gain device have been fabricated from Ino.2Gao.sA 
s/GaAs strained-layer superlattice (SLS) material. The photodetec- 
tors have demonstrated a peak external quantum efficiency at zero 
volts reverse bias uncorrected for surface reflection) of 50% at 
770nm and an optical absorption edge at 1050nm. Both the LED 
and injection LASER have peak, room temperature, emission 
wavelengths near 1020nm. The LASER exhibited cw, 77k oper- 
ation at 976nm with a threshold current of 95mA, the first reported 
cw operation of an InGaAs/GaAs SLS LASER. Previously report- 
ed studies of prototype, double-gate, modulation-doped FETs 
(channel length = 2.5um) have demonstrated peak intrinsic trans- 
conductances of 120mS/mm at room temperature and 190mS/mm 
at 77K. These encouraging photodetector, LED, LASER, and 
FET results demonstrate that useful optical and electronic devices 
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can be fabricated from mismatched materials and that the InGaAs/ 
GaAs SLS system in an attractive candidate for integrated optoe- 
lectronic applications. 


$221 Design and characterization of an interface for 
high performance liquid chromatography with direct current 
argon plasma detection. Mazzo, D.J.; Elliott, W.G.; Uden, 
P.C.; Barnes, R.M. (Department of Chemistry, Graduate 
Research Center Towers, University of Massachusetts, Am- 
herst, Massachusetts 01003-0035). Applied Spectroscopy; 38: 
No. 4, 585-589(Jul 1984). Contract AC02-77EV04320. 

The design and characterization of a nebulizer/spray cham- 
ber interface for high performance liquid chromatography-direct 
current argon plasma spectroscopy are presented. Optimum geome- 
try for this interface was determined by the varying of the chim- 
mey tip diameter. Mechanical efficiencies of the interface as a func- 
tion of nebulizer argon flow are tabulated. The particle velocity 
distribution within the solvent spray created by the nebulizer and 
emerging from the interface chimmey was measured with the use of 
laser-Doppler anemometry. 


3222 Precision manometer gauge. McPherson, M.J. (to 
Dept. of Energy). US Patent 4,455,876. 26 Jun 1984. Filed 
date 27 Sep 1982. vp 

PAT-APPL-425144. 

A precision manometer gauge which locates a zero height 
and a measured height of liquid using an open tube in communica- 
tion with a reservoir adapted to receive the pressure to be meas- 
ured. The open tube has a reference section carried on a positioning 
plate which is moved vertically with machine tool precision. 
Double scales are provided to read the height of the positioning 
plate accurately, the reference section being inclined for accurate 
meniscus adjustment, and means being provided to accurately 
locate a zero or reference position. 


3223 (LA-tr—84-51) Device for recording single high- 
speed processes. Budraev, B.I.; Gabbasov, M.Z.; Golovasti- 
kov, I.A.; Stepanov, B.M.; Tamarin, A.L.; Filinov, V.N. 

Translated from Orkeptiva Izobreteniya, Promyshlennye 
Obraztsy, Tovarnye Zna No. 9, 153(1973). Contract W- 
7405-ENG-36. 2p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85002583. DE85002583 
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REFER ALSO TO CITATION(S) 4404002194 


$224 (CEA-CONF—7188) New probe for gamma spec- 
trometric logging. Dumesnil, P. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Mar 1983. 
5p. (In Foun. (CONF-8303167—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84751876. 

From 8. European formation evaluation symposium; 
London, UK (14 Mar 1983). 

The new spectrometric probe contains an analog to digital 
converter (ADG). The advantage of this device are as follows. All 


‘ the winches used for logging are equipped with cables containing 


electrical conductors. In consequence the attenuation of the cable 
varies with the frequency, which causes a change in the gamma 
spectrum when it is transmitted through analog pulses. The new 
probe is made up of three elements: a “detector”, a converter”, 
and a “transmitter”. The device used for detection is conventional 
and contains a Nal(T1) crystal, photomultiplier tube, HT supplier 
and amplifier. The converter contains an ADC circuit whose pur- 
pose is to convert any analog pulse into a set of numeric pulses cor- 
responding to a positive integer proportional to the amplitude of 
the initial analog pulse. The device used for the transmission con- 
tains a line transmitter in the probe and a line receiver incorporated 
to the electronic surface apparatus. The line transmitter and the line 
receiver are connected by two wires, which allows to perform the 
transmission of the numerical pulses in a differential mode in order 
to eliminate all parasite pulses. Finally the device obtained allows 
the transmission of the gamma spectrum through numerical pulses, 
i.e. without any alteration. Thus the new tool allows to obtain very 
accurate X or gamma spectrometric measurements. The main appli- 
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cations envisagedare: selective gamma logging (uranium ores), acti- 
vation analysis (prompt and delayed gamma rays), lithology and 
lithodensity, X ray fluorescence on heavy elements. 


45 EXPLOSIONS AND EXPLOSIVES 


$225 (LA-tr—84-50) Piezoelectric stress transducer used 
for measurements of explosions in hard rock. Junde, L.; Xue- 
liang, L. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. Translated from Chengdu 
baozha yu chong ji; 3: 73-76(1983). 8p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85000300. 

The piezoelectric transducer uses two crystal piates which 
have the good features of high stiffness, high water tightness and 
simple manufacturing technique, etc., for assembling the structure 
and the riveting technique. Examples of part of the test results are 
given in the paper. 


4501 Chemical 


3226 (N—84-28060) Simplified thermal transient test for 
electro explosive devices. Final Report. Kwon, Y.W.; 
Woreck, W.E. (Army Armament Research and Develop- 
ment Command, Dover, NJ (USA). Energetic Materials 
Div.). Sep 1983. 30p. (AD-A—132970; ARLCD-TR— 
83040). NTIS, PC A03/MF AOl1. 

A simplified thermal transient test system for bridgewire-ini- 
tiated electro explosive devices is described. The method used is 
that developed by Rosenthal. An automated data recording system 
and computer analysis of results are included. 


3227 (SAND—83-1893C) CP DDT detonators. II. 
Output characterization. Lieberman, M.L. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 16p. (CONF-840383—6). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84017251. 

From 12. symposium on explosives and pyrotechnics; San 
Diego, CA, USA (13 Mar 1984). 

The combined use of a velocity interferometer system for 
any reflector and flash x radiography has yielded flying plate char- 
acterization of various cutback versions of a CP-loaded DDT deto- 
nator. For the conditions considered, kinetic energy of the flyer ap- 
pears to vary linearly with powder column length. Loading condi- 
tions in the igniter region continue to effect output even for the 
full-length standard DDT detonator. Detonating conditions are in- 
dicated by an initial velocity jump and early velocity oscillations. 
Gurney analyses for simplified cases that are amenable to modeling 
have yielded velocity values that are in good agreement with the 
experimental value. 


3228 (UCRL—89006) Detonation E.O.S. patterns for 
several explosives. Green, L.; Lee, E.L.; Mitchell, A.C.; 
Ree, F.; Tipton, R.; van Thiel, M. (Lawrence Livermore 
National Lab., CA (USA)). 13 Jul 1983. Contract W-7405- 
ENG-48. 6p. (CONF-830763—17). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001039. 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

The available overdriven shockwave data for a number of 
explosives have been analyzed and compared. The data follow nei- 
ther a constant gamma pattern nor the JWL EOS that fits expan- 
sion data to high accuracy. Modifications of the JWL function are 
proposed to correct for discrepancies and also to allow for the ap- 
propriate volume dependence of the Grueneisen constant indicated 
by previous and more recent work. The deviations from the JWL 
form of the equation of state appear directly above the CJ point for 
9404 and PETN while Pentolite and TNT agree with this form 
over a portion of the Hugoniot. The comparisons with other ex- 
periments and a theoretical EOS indicate nonequilibrium behavior. 
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3229 (UCRL—91420) DOE hazard classification for in- 
sensitive high explosives (THE). McGuire, R.R.; Guarienti, 
R.P. (Lawrence Livermore National Lab., CA (USA)). Aug 
1984. Contract W-7405-ENG-48. 7p. (CONF-840896—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84017002. 

From DOE hazard classification for insensitive high explo- 
sives conference; Houston, TX, USA (28 Aug 1984). 

The DOE has adopted a hazard c' of IHE and 
THE Subassembly based on the premise of no probability of initi- 
ation and proposed a test protocol for that classification based on 
an in depth understanding of the hazards involved and the response 
of the energetic material to relevant stimuli. This report reviews 
these classifications. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 4502003214, 3290 


3230 (AD-A—142238/5) Algorithmic design of a classi- 
fication system for at-sea nuclear detonations. Final 
Young, D.F.; McQuitty, J.B.; Weinstein, M.S. (Underwater 
Systems, Inc., Rockville, MD (USA)). 3 Apr 1984. 76p. 
NTIS, PC A0S/MF AOl. 

An algorithm design of a system for the hydroacoustic de- 
tection, localization and classification of a suspected at-sea nuclear 
detonation is presented. Based on basic acoustic principles and nu- 
clear blast theory, the system provides an estimate of the yield-vs- 
depth/altitude curve for a remote suspect event based on the hy- 
droacoustic signal received at a deep-ocean hydrophone. This 
system can provide a high-confidence determination of whether or 
not a suspect atmospheric event is nuclear in origin. A lower level 
of confidence is placed on the determination of the yield-vs-altitude 
curve for such an event. The cumulative effect in signal measure- 
ment, error in acoustic predictions required by the system, and pos- 
sible inherent inaccuracies in the method used in determining yield 
vs altitude could result in order-of-magnitude error in yield/altitude 
determinations. Nevertheless, its implementation would provide a 
valuable adjunct to the present nuclear monitoring system. _ 


3231 (AD-A—142290/6) Nastran analysis comparison to 
shock tube tests used to simulate nuclear overpressures. Final 
report 1 October 1983-30 April 1984. Wheless, T.K. (Aero- 
nautical Systems Div., Wright-Patterson AFB, OH (USA)). 
—_ 1984. 56p. (ASD-TR—84-5006). NTIS, PC A04/MF 


See also Rept. Nos. DNA-4278F-1, AD-A050 700 and 
DNA-4278F-2, AD-A052 029. 

This report presents a study of the effectiveness of the NAS- 
TRAN computer code for predicting structural response to nuclear 
blast overpressures. NASTRAN’s effectiveness is determined by 
comparing results against shock tube tests used to simulate nuclear 
overpressures. Seven panels of various configurations are compared 
in this study. Panel deflections are the criteria used to measure 
NASTRAN’s effectiveness. This study is a result of needed im- 
provements in the survivability/vulnerability analyses capabilities of 
weapon systems subjected to nuclear blast. 


3232 (AD-A—142522/2) Analysis of short-period P-coda 
measurements for nuclear explosions 
in Eurasia, Final report 1 January 1983-31 January 1984. 
Baumgardt, D.R. (ENSCO, Inc., Springfield, VA (USA). 
Signal Analysis Systems Div.). 13 Apr 1984. 80p. NTIS, PC 
A05/MF AO1. 

Characteristics of P-coda measurements at NORSAR were 
investigated for presumed underground nuclear explosions in the 
Soviet Union. For explosions in the Semipalatinsk region, coda 
magnitudes, measured in the time domain in 5-second windows 
averaged over 50 seconds of P coda, were found to vary by about 
0.1 magnitude units across NORSAR as compared with about 0.2 
to 0.3 units for P-wave magnitudes. Also, array-averaged estimates 
of coda magnitude varied more smoothly with time into the coda 
than single channel estimates. This result indicates that local subar- 
ray scattering causes random perturbations in coda levels which are 
smoothed out by the averaging process. NORSAR P-coda magni- 
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tudes, like the Lg measurements of Rindal (1983), are more consist- 
ent with network averaged P-wave magnitudes than NORSAR 
single-channel magnitudes. There is some indication that Lg meas- 
urements may be slightly better than P-coda measurements in terms 
of reducing scatter and bias. In the analysis of P-codas from seismic 
events north of the Caspian Sea, codas of presumed explosions in 
the Astrakhan region are more intense and variable as a function of 
time into the coda than those for events near Azgir. These differ- 
ences are attributed to lateral variations in geologic structure in the 
Pri-Caspian salt basin. 


3233 (AD-A—144111/2) Elastic-plastic response charts 
for nuclear overpressures. Final report. Guice, L.K.; Kiger, 
S.A. (Army Waterways Experiment ‘Station, 
Vicksburg, MS (USA). Structures Lab.). Jun 1984. 66p. 
NTIS, PC A04/MF AO1. 

The single-degree-of-freedom equation of motion for an elas- 
tic-plastic system with forcing functions that are representative of 
nuclear weapon simulations is nondi lized and solved. Nu- 
merical solutions are calculated by the Newmark Beta method, and 
response charts incorporating nondi lized structural and 
loading parameters for the Speicher-Brode nuclear pressure history 
description are provided. A computer code is presented for solving 
the elastic-plastic problem for Speicher-Brode overpressure as well 
as triangular-shaped overpressures. 








3234 (CONF-8311200—1) Sulfur activation in electric 
pole insulators in Hiroshima. Pace, J.V. III; Kerr, G.D. 
(Oak Ridge National Lab., TN (USA)). 1983. Contract 
AC05-840R21400. 3p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001169. 

From US/Japan joint workshop on a-bomb dosimetry reas- 
sessment; Hiroshima, Japan (8 Nov 1983). 

The scalar neutron fluences at Hiroshima were folded with 
directional S(n,p)P responses to obtain a more precise prediction of 
the sulfur activation. The weapon detonated over Hiroshima had a 
twelve to fifteen degree tilt relative to the vertical. The effect of 
the tilt on sulfur activation was accounted for by making a two- 
dimensional, cylindrical, semi-infinite air calculation. Results 
showed that the directional S(n,p)P responses varied by five to fif- 
teen percent from the top of the insulation to the side for different 
energy groups. 4 references. (ACR) 


3235 (NYO—4552) Radioactive debris from Operations 
Upshot and Knothole. (USAEC Health and Safety Lab., 
New York). 25 Jun 1954. 87p. NTIS, PC AOS. File Number 

1184017620. 

During Operations Upshot and Knothole in the Spring of 
1953, data for evaluating the effects of radioactive debris on health 
and sensitive industry were obtained by radiological counting of 
settled dust from a world-wide sampling network and of filtered 
samples from points in seven western states. Three of the test ex- 
plosions, numbers 2, 7 and 9, accounted for 78% of the measured 
radioactive fallout. Mobile teams deployed across the paths of the 
radioactive clouds collected air samples containing detectable con- 
centrations of radioactivity after bursts 1, 2, 6, 7, 9 and 11. An un- 
usually heavy fallout occurred at Salt Lake City on March 24th, 
the day of burst 2. It amounted to 28,000,000 d/m/ft? extrapolated 
to its probable time of occurrence, twelve hours after the explosion. 
Activity of about the same or slightly lower order came down with 
heavy rain in Albany on April 26th, the day after burst 7. Reports 
of abnormal radiation readings in Troy led to an aerial survey of 
the Hudson Valley which disclosed a point of maximum radioactiv- 
ity slightly south of Albany. The maximum cumulative fallout be- 
tween consecutive bursts was 30,000 d/m/ft?, extrapolated to Janu- 
ary 1, 1954, and occurred at Las Vegas, Nevada, after burst 7. 
Bursts 3, 4, 5, 8 and 10 were followed by very little fallout and 
there are indications that some of it may have been due to earlier 
bursts. Data on particle size and on decay rates are reported. The 
most intensive coverage was provided in the United States. Data 
provided by a world-wide network of lower density are presented 
in an appendix. Fallout in foreign countries was of a lower order 
than in the United States. 
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3236 (SAND—84-1995C) Theory of lethality. Brown- 
ing, J.S. (Sandia National Labs., Albuquer Pies NM (USA)). 
1984. Contract AC04-76DP00789. 12p. (CONF-8411106— 
1). NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
1DE85000457. 

From Air Force/Navy science engineering symposium; Nor- 
folk Naval Air Station, VA, USA (14 Nov 1984). 

Today the basic concepts and definitions essential to the de- 
velopment of a theory of lethality have not been established. For 
the most part, lethality is not considered an engineering problem. 
Rather, lethality studies are conducted on an intuitive basis with the 
emphasis placed on discovering an emotional appeal to help secure 
a favorable political climate for the continued existence of weapon 
system programs. As a consequence, the lethality of advanced 
weapon concepts is difficult to establish and lethality considerations 
are secondary, and perhaps even optional, to the thrust of a tech- 
nology program. It is the author's contention that lethality is, at 
best, a poorly understood concept, but that a general theory of 
lethality can be developed which will permit lethality studies to be 
performed systematically and to produce credible results. A defini- 
tion of lethality is presented that requires accurate and efficient 
evaluation of the survivability of the target systems. Methods for 
evaluating the survivability of a target system are discussed. A life 
cycle concept of lethality is introduced which may assist manage- 
ment of 6.1 through 6.4 programs. The author's observations are 
based upon experiences while participating in the Air Force Neu- 
tral Particle Beam Program. 


3237 (UCRL—52000-84-9, pp 27-36) Simulating nuclear 
cratering events at the Pacific Proving Ground. Sep 1984. 
NTIS, PC A03/MF AO1. File Number T185000187. 

In Energy and technology review. 

The craters from high-yield tests at the Pacific Proving 
Ground are very broad and shallow, in comparison with the bowl- 
shaped craters formed in continental rock at the Nevada Test Site 
(NTS) and elsewhere. Attempts to explain the difference in terms 
of device yield (which was much larger in the Pacific tests than at 
the NTS) have been generally unsatisfactory. We have, for the first 
time, successfully modeled the Koa Event, a representative coral- 
atoll test. On the basis of plausible assumptions about the geology 
and the constitutive relations for coral, we have shown that the size 
and shape of the Koa Event crater can be accounted for by subsid- 
ence and liquefaction phenomena. If future studies confirm these as- 
sumptions, it will mean that some formulas to predict crater size 
and shape on the basis of data from the Pacific tests will have to be 
revised to avoid overestimating weapons effects in continental geol- 
ogy. 12 references, 9 figures. 


3238 (UCRL—90177) Neutron and gamma-ray dose 
measurements at various distances from the Little Boy repli- 
ca, Huntzinger, C.J.; Hankins, D.E. (Lawrence Livermore 
National Lab., CA (USA)). Aug 1984. Contract W-7405- 
ENG-48. 20p. (CONF-840627—12). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002172. 

From 29. annual meeting of the Health Physics Society; 
New Orleans, LA, USA (3 Jun 1984). 

We measured neutron and gamma-ray dose rates at various 
distances from the Little Boy-Comet Critical Assembly at Los 
Alamos National Laboratory (LANL) in April of 1983. The Little 
Boy-Comet Assembly is a replica of the atomic weapon detonated 
over Hiroshima, designed to be operated at various steady-state 
power levels. The selected distances for measurement ranged from 
107 m to 567 m. Gamma-ray measurements were made with a 
Reuter-Stokes environmental ionization chamber which has a sensi- 
tivity of 1.0 wR/hour. Neutron measurements were made with a 
pulsed-source remmeter which has a sensitivity o“ 0.1 rem/hour, 
designed and built at Lawrence Livermore National Laboratory 
(LLNL). 12 references, 7 figures, 6 tables. 


3239 (UCRL—91583) Subsidence in the craters of nu- 
clear tests at the Pacific Proving Grounds. Burton, D.E.; 
Swift, R.P.; Bryan, J.B.; Glenn, H.D. (Lawrence Livermore 
National Lab., CA (USA)). Aug 1984. Contract W-7405- 
ENG-48. 37p. (CONF-840721—3). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85000747. 
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From Engineering Foundation conference on compressibility 
phenomena in subsidence; Henniker, NH, USA (29 Jul 1984). 

The craters from high-yield nuclear tests at the ific Prov- 
ing Ground are very broad and shallow in comparison with the 
bowl-shaped craters formed in continental rock at the Nevada Test 
Site (NTS) and elsewhere. Attempts to explain the difference in 
terms of device yield (which was much larger in the Pacific tests 
than at NTS) have been generally unsatisfactory. We have for the 
first time successfully modeled the Koa Event, a representative 
corai-atoll test. On the basis of plausible assumptions about the ge- 
ology and about the constitutive relations for coral, we have shown 
that the size and shape of the Koa crater can be accounted for by 
subsidence and liquefaction phenomena. If future studies confirm 
these assumptions, it will mean that some scaling formulas based on 
data from the Pacific will have to be revised to avoid overestimat- 
ing weapons effects in continental geology. 41 references, 10 fig- 
ures, 1 table. 


4503 Explosion Detection 


$240 (AD-A—142526/3) Q and its effect on short 
period P waves from explosions in central Asia. Semi-annual 
technical report July 1983-February 1984. Bache, T.C. (Sci- 
ence Applications, Inc., La Jolla, CA (USA)). Apr 1984. 
116p. (SAI—84/1589). NTIS, PC A06/MF AO1. 

A detailed model for the attenuation of high frequency (1- 
8Hz) P waves is developed for the paths from the Soviet test site in 
eastern Kazakhstan to the sites of the four 20-element U K arrays. 
These short period arrays (Scotland, India, Canada and Australia) 
have operated in an essentially constant configuration since the 
mid-1960's and are well suited to high frequency spectral analyses. 
Event P wave spectra are computed by summing the power spectra 
(corrected for the noise power) from individual array elements, and 
the interpretation is based on very smooth average path spectra ob- 
tained by stacking spectra from many similar events. Effects of 
source differences, especially corner frequency variations, can be 
seen and taken into account. The attenuation model includes contri- 
butions from both intrinsic absorption and scattering. The absorp- 
tion Q dominates at low frequencies and is strongly dependent on 
frequency on this band. The preferred model has t* = 0.6 seconds 
at long period and frequency dependence characterized by a half- 
amplitude value of 0.05 to 0.1 seconds. The scattering is represent- 
ed by an essentially frequency-independent t* of about 0.1 seconds 
and has an important effect above 2.5 Hz. Differences in the phase 
spectrum for these two mechanisms for attenuation are important. 
A key conclusion is that regional attenuation variations are not pre- 
sented very well by fitting freq dent t* operators to P 
wave spectra in the 0.5 - 3.0 Hz band. Source spectrum variations 
can have a large biasing effect, as can the effect of frequency de- 
pendence of Q. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 5000002435 





5001 Basic Studies 


3241 (KTM/E-D—50) Effects of energy production de- 
rived air pollutants on forest growth. (Kauppa- ja Teollisuus- 
ministerio Energiaosasto, Helsinki (Finland)). 1983. 44p. (In 
Finnish). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE84752094. 

Forests on the sandy soils are especially sensitive to changes 
in environmental conditions, but from these changes the long term 
changes are not easily predicted. The increased use of energy is as- 
sumed to be one cause of such changes. The aim of the present 
study is to quantify the effects of air pollution from energy produc- 
tion. The study concerns the coniferous forests on sandy soils in 
Finland. Generalization of the results and a forecast to the year 
2040 is based on a multiplicative model developed for the purpose. 
The changes in the environment will affect changes in the forest 
growth by the end of the 20th century. The base estimation in the 
model analysis proposes a drastic decrease in growth. Other estima- 
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tions indicate greater or lesser changes. Forest growth is affected 
by several processes some of which increase, while others decrease 
the growth. The increase of growth is presumed to be due to the 
steady increase of CO2-concentration in the air and to increase in 
nitrate deposition, while the decrease is presumed to be due to 
acidification effects in soil. The ion exchange process in the soil 
generates a time lag between acid deposition and its effect. This 
time lag in the soil in Finland is proposed to be 20 +- 10 years. 
Since the nature and effects of acidification clearly depend on the 
properties of the soil, any changes will be neither regionally similar 
nor simultaneous. The forecast up to the year 2040 is based on lim- 
ited experimental data and a theoretical approach. The limited 
availability of research material introduces some uncertainty into 
the estimations for the future. Forest growth should therefore be 
monitored carefully and the new data used in a more precise esti- 
mation. 


3242 Efficient estimation of feedback effects with appli- 
cation to climate models. Cacugi, D.G.; Hall, M.C.G. (Engi- 
neering Physics Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831). pate of the Atmospheric 
Sciences; ai: No. 13, 2063-2083(1 Jul 1984). Contract W- 
7405-ENG-26. 

This work presents an efficient method for calculating the 
sensitivity of a mathematical model's result to feedback. Feedback 
is defined in terms of an operator acting on the model's dependent 
variables. The sensitivity to feedback is defined as a functional de- 
rivative, and a method is presented to evaluate this derivative using 
adjoint functions. Typically, this method allows the individual 
effect of many different feedbacks to be estimated with a total addi- 
tional computing time comparable to only one recalculation. The 
effects on a CO:-doubling experiment of actually incorporating sur- 
face albedo and water vapor feedbacks in radiative-convective 
model are compared with sensivities calculated using adjoint func- 
tions. These sensitivities predict the actual effects of feedback with 
at least the correct sign and order of magnitude. It is anticipated 
that this method of estimation the effect of feedback will be useful 
for more complex models where extensive recalculations for each 
of a variety of different feedbacks is impractical. 


3243 Global temperature variations in the troposphere 
and stratosphere, 1958-1982. Angell, J.K.; Korshover, J. (Air 
Resources Laboratories, Rockville, MD). Monthly Weather 
Review; 111: No. 5, 901-921(May 1983). 

A network of 63 well-distributed radiosonde stations has 
been used to estimate mean-annual temperature variations at the 
surface and for 85-30 kPa (850-300 mb), 30-10 kPa, 10-5 kPa, 10-3 
kPa, and surface 10 kPa layers for five climatic zones, both hemi- 
spheres, and the world for the interval 1958-81. At the surface and 
in the 85-30 kPa layer there was global cooling of about 0.5°C be- 
tween 1958 and about 1970, and global warming since, with 1980 
and 1981 values approximately 0.1°C warmer than observed in 
1958 and 1959. However, an update using seasonal data indicates 
appreciable cooling again between the northern springs of 1981 and 
1982. In the 30-10 kPa layer there has been slight global cooling 
during most of the interval 1958-81, resulting in an increase in lapse 
rate in the 85-30 and 30-10 kPa layers during the last decade. In the 
middle and high stratosphere (26-55 km), Northern Hemisphere 
rocketsonde data suggest a 3-5°C cooling between 1970 and 1976, 
but little temperature change since. Between 1958 and 1981, the 
correlation between sea-surface temperature (SST) in the equatorial 
eastern Pacific, and global temperature for the surface-10 kPa layer, 
is a significant 0.58 at a lag of two seasons, SST leading. There is 
some indication that, in the tropics, this lag increases slightly with 
distance from the equator and height in the troposphere. Inasmuch 
as SST has warmed through 1982, and the quasi-biennial oscillation 
(QBO) east wind maximum at 5 kPa occurred in mid 1982, this re- 
lation would imply a relatively warm north-temperate troposphere 
in 1983. 
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Construction and testing of a surrogate chemical 
etbiintan Solna Got 


tropospheric reactions. 
Levine, S.Z.; Schwartz, S.E. (Brookhaven National Lab., 
Upton, NY). pp 456-492 of Trace atmospheric constituents: 
erties, transformations, and fates. Schwartz, S.E. (ed.). 
New York, NY, USA; John Wiley and Sons, Inc. (1983). 
Contract AC02-76CH00016. 

Methods for constructing SCHEMEs are presented by 
which modelers of tropospheric chemistry and other reactive sys- 
tems may significantly reduce the number of actively modeled spe- 
cies necessary for description of the kinetics of the system. These 
methods of model reduction have been applied to the surrogation 
of a particular set of reactions and rate constants as given by the 
parent mechanism ATMOS. The ability of SCHEME to replace 
ATMOS over a wide range of kinetic conditions was demonstrated. 
Because the rate coefficient for surrogate reactions are expressed as 
functions of elementary rate constants in the parent mechanisms, 
the user of SCHEME may readily reevaluate any of these rate co- 
efficients as necessary for differing conditions of insolation or tem- 
perature or to reflect changes that may become necessary in the se- 
lection of rate constant values in the parent mechanism. Also, the 
surrogate mechanism may be readily adjusted to reflect alterations 
in the reactions of the parent mechanism even if the change in- 
volves the addition of new reactive intermediates. Versions of 
SCHEME have already been successfully tested and employed 
with models describing reaction kinetics under dynamic atmospher- 
ic conditions. In a comparison study of simulation results obtained 
with a parent mechanism and its surrogate, both the applicability 
and cost-efficiency of employing SCHEMEs have been demonstrat- 
ed with models involving rapid dilution such as would be experi- 
enced in expanding stack plumes. The methodology employed in 
the development of a surrogate mechanism from its parent mecha- 
nism is general and would thus be applicable to multispecies, mul- 
tireaction processes other than those of atmospheric systems. 
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REFER ALSO ae 5002001785, 1799, 1802, 1803, 1804, 1826, 
1832, 1853, 1854, 1877, 1878, 1884, 1886, 1887, 2210, 2433, 2480, 2513, 2514, 
2558, cae 2570, 3396 2577, 2578, 2842, 2846, 3081, 3082, 3083, 3084, 3085, 
3086, 3087, 3088, 3089, 3090, 3091, 3092, 3308, 3309, 3350, 3462, 3469 


3245 (AD-A—143319/2) Composition alteration of strat- 
ospheric air due to sampling through a flow tube. Environ- 
mental research papers. Calo, J.M. (Air Force Geophysics 
Lab., Hanscom AFB, MA (USA)). 3 Feb 1984. 43p. 
uaa ema AFGL-ERP—869). NTIS, PC A03/ 
A numerical model of a sampling tube used to conduct strat- 
ospheric air to the sampling point of a balloon-borne cryogenic 
whole air sampler, was developed to assess the potential effects of 
passage through the tube on alteration of species mixing ratios from 
those in the ambient. This model is based on the application of a 
general purpose, multireaction chemical kinetics code (CHEMSEN) 
to a 31 reaction (49 with heterogeneous wall loss), 23 species (41 
with adsorbed or ‘lost’ constituents) stratospheric kinetic model, 
modified to take into account heterogeneous interactions with the 
tube wall. Effects of homogeneous gas phase chemistry and hetero- 
geneous wall loss were estimated at three different altitudes: 15, 20, 
and 30 km. It was found that the gas phase chemistry was generally 
incapable of appreciably altering the sampled composition from that 
in the ambient. On the other hand, depending on the particular set 
of eee cad used, heterogeneous wall loss was found capable of 
t alterations on the sampled gas composition, 
pees at altitudes above about 20 km, due to rapid radial dif- 
fusion. The expected tube wall temperature is shown to have a neg- 
rn effect on the homogeneous gas phase kinetics in the sampling 
tul 


3246 (ANL/CNSV- 
sions in resource recovery 


—137, pp 229-244) Trace emis- 
problems, issues and possible con- 
trol techniques. Velzy, © C.O. (Charles R. Velzy Associates, 
Inc., Armonk, NY). Feb 1984. NTIS, PC Al2/MF AOI. 
File Number T184015454. (CONF-831151—). 

From State-of-the-art and emerging technologies: a waste-to- 
energy workshop; Chicago, IL, USA (28 Nov 1983). 
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In the early 1970's with the substantial concern created by 
gross air pollution problems caused by smoke stacks on existing in- 
cinerators, together with ready availability of cheaper landfill alter- 
natives, many solid waste incinerators were closed. Over the past 
several years, however, combustion of solid waste has once more 
become an attractive alternative. This change in outlook has been 
brought about by: institutional, regulatory and environmental diffi- 
culties in siting landfills; rapidly escalating costs of solid waste dis- 
posal alternatives; and substantial increases in the value of energy 
that can be produced from solid waste. The material which is proc- 
essed and burned in resource recovery plants is described in general 
terms. This description, however, gives little indication of potential 
environmental problems. Such potential problems do exist and have 
been the subject of regulation and rather intensive study and re- 
ports over the past dozen years. Emissions from waste-to-energy 
systems have been found to include a number of common pollutants 
such as: particulates, sulfur oxides, carbon monoxide, nitrogen 
oxides, hydrocarbons, and hydrogen chloride; along with trace ele- 
ments and trace gaseous emissions. 


3247 (ANL/ER—84-1) Study of pollutant dispersion in 
an urban street canyon. DePaul, F.T.; Sheih, C.M. (Argonne 
National Lab., IL (USA)). Oct 1984. Contract W-31-109- 
ENG-38. 90p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE85002648. 

Pollutant dispersion from an urban street canyon was studied 
to determine the process by which pollutants emitted at street level 
are transported from the canyon and to quantify the net rate of pol- 
lutant exchange between the canyon and the upper air. The experi- 
ments were performed in a street canyon with a building height to 
street width ratio of 1.5 and with ambient winds perpendicular to 
the street. To examine pollutant transport within the canyon, mean 
wind velocities were determined by analyzing the trajectories of 
tracer balloons that were released in the canyon and photographed 
in rapid sequence. The trajectories indicate the presence of a pri- 
mary vortex cell, provided the ambient wind velocity exceeds 1.5 
to 2.0 m s~1. The measurements indicate that while pollutant mixing 
within the canyon occurs rapidly by mean wind advection, the final 
transport of material normal to the roof-level plane is accomplished 
by turbulent motions. To determine the net rate of pollutant ex- 
change between the street canyon and upper air, a tracer study was 
conducted. The tracer study was performed by releasing a con- 
trolled amount of SFe gas near the street. From the measurement 
sof tracer decay, retention times, defined as the length of time for a 
pollutant concentration to reduce to e~! of its original value, were 
computed. The retention times were found to be of the order of 
minutes for ambient winds between 1.7 and 4.5 m s~1. The vertical 
pollutant flux near midblock was quantified by a ventilation veloci- 
ty representing the average velocity of pollutant transported out of 
the canyon. The ventilation velocities were computed from the re- 
tention times and found to range between 15 and 80 cm s~‘. Mete- 
orological measurements of the ambient flow were also taken and a 
semi-empirical formula for predicting street-level pollutant concen- 
trations was developed from the data. 47 references, 25 figures, 2 
tables. 


3248 (ANL/ES—142) Evaluation of recent SO/sub x/ 
and NO/sub x/ emission inventories. Rote, D.M.; Chun, 
K.C. (Argonne National Lab., IL (USA)). May 1984. Con- 
tract W-31-109-ENG-38. 73p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE85002649. 

Several recent emission inventories are examined in detail in 
this report, with particular emphasis on analyzing estimates of NO/ 
sub x/ and SO/sub x/ emissions. The NEDS, NAPAP, SURE, 
MAP3S, NECRMP, and WG3B inventories are described and com- 
pared qualitatively in terms of their time frames, geographic cover- 
ages, pollutants inventoried, data sources, emission factors, and ap- 
proaches to spatial and temporal resolution. Improvements over 
earlier inventories and remaining limitations also discussed. The 
above inventories are also compared quantitatively at the national 
level by major source category and fuel type, with emphasis on 
natural-gas-fired sources. Discrepancies are noted and discussed. 
Sources of error and uncertainty in emission inventories are de- 
scribed in qualitative terms. Also, procedures for quantitatively ex- 
pressing and evaluating uncertainty are described in detail, after 
which selected results obtained through error analysis of the vari- 
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ous emission inventories are commented on briefly. Several source 
categories of special interest to the natural gas utility industry, in- 
cluding those of natural gas appliances and certain industrial 
sources, are examined in some detail. Conclusions are drawn and 
recommendations are made for additional related tasks for both the 
short and longer term. 43 references, 22 tables. 


3249 (BNL—35208) Applicability of laboratory kinetics 
studies to the evaluation of aqueous phase atmospheric oxida- 
tion of sulfur-IV. Tesi, G.; Schwartz, S.E. (National Science 
Foundation, Washington, DC (USA); Brookhaven National 
Lab., Upton, NY (USA)). 1984. Contract AC02-76CH00016. 
6p. (CONF-8405248—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000586. 

From Workshop on heterogeneous atmospheric chemistry; 
Vienna, Austria (7 Ma ang 

An overall problem facing atmospheric chemistry concerns 
the mechanism whereby gaseous precursors are oxidized and incor- 
porated into atmospheric liquid water. There are two classes of 
pathways: gas phase oxidation, soluble product and solution in 
water; and gas phase species, solution in water and oxidation. The 
objective of this project is to ascertain the mechanisms and reaction 
rates of these processes in the atmosphere. This research focuses on 
processes involving aqueous phase chemical reactions and will 
evaluate reaction rates of these process in the atmosphere on the 
basis of measured and modeled reagent concentrations. 3 figures. 
(MF) 


3250 (CONF-840803—17) New approach for screening 
polynuclear aromatic pollutants in indoor air. Vo-Dinh, T. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 8p. NTIS, PC A02. File Number 
T184016544. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

This paper describes a sensitive and cost-effective procedure 
for screening polynuclear aromatic (PNA) pollutants in residential 
environments. The screening method is based on two simple spec- 
troscopic techniques, synchronous luminescence (SL) and room 
temperature phosphorescence (RTP), that are used to rank samples 
according to their total PNA content. Several examples of air par- 
ticulate extracts collected in indoor and outdoor environments are 
given to illustrate the use of the screening procedure. 8 references, 
2 figures. 


3251 (CONF-8310336—1) Formaldehyde emissions from 
combustion sources and solid formaldehyde resin containing 
products: potential impact on indoor formaldehyde concentra- 
tions and possible corrective measures. Matthews, T.G.; 


Reed, T.J.; Tromberg, B.J.; Daffron, C.R.; Hawthorne, 
A.R. (Oak Ridge National Lab., TN (USA)). 1983. Contract 
AC05-840R21400. 30p. NTIS, PC A03/MF A011; GPO 
Dep. File Number DE85002298. 
From ASHRAE conference on management of atmosphere 
in tightly enclosed spaces; Santa Barbara, CA, USA (16 Oct 1983). 
formaldehyde (CH2O) emission rates of combustion 
sources and solid CH2O resin-containing products commonly found 
in domestic environments are surveyed. The potential contribution 
of these sources to indoor CH2O concentrations are estimated using 
simple steady-state, indoor pollutant concentration models. The 
strongest contributors to indoor CH2O are pressed-wood products 
and foam insulation containing urea formaldehyde resins. Combus- 
tion sources and phenon-formaldehyde resin-bonded products are 
generally weak emitters. Potential corrective measures to reduce 
indoor CH2O concentrations are reviewed. Ammonia fumigation, 
permeation barriers on non-decorative surfaces, and increased venti- 
lation may be useful techniques to reduce the contribution of strong 
solid emission sources until the CH2O emissions are reduced to 
more acceptable levels through normal product aging. 38 refer- 
ences, | figure, 11 tables. 


3252 (DOE/EV/03801—T2) Ecology of subtropical, 
shallow water environments: chemistry of copper and chlorine 
introduced into marine systems during energy production. 
Final report. Taylor, B.F. Univ. FL FL (USA)). 31 
Mar 1984. Contract AS05-76EV03801. 35p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE85001029. 
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Natural samples of seawater were evaluated for their capac- 
ity to chelate copper using anodic stripping voltametry. This 
method also allowed the calculation of conditional stability con- 
stants for the copper-organic association. Partial characterization of 
the copper-organic fraction was accomplished using ultrafiltration 
and column chromatography. Procedures were then developed, 
using rhodamine B, that might allow the rapid and simple quantifi- 
cation of the principal chlorine produced oxidants in seawater. Fi- 
nally, procedures were developed for the rapid, automated and si- 
multaneous determination of dissolved organic carbon and dis- 
solved organo-phosphorous compounds in seawater. A separate 
method was elaborated for the rapid and automated quantification 
of dissolved organo-nitrogen compunds in seawater. 54 references, 
6 figures, 6 tables. 


3253 (DOE/EV/04329—4) Effect of elevated atmos- 
pheric CO. on plant communities. Final report. Bazzaz, F.A. 
(Illinois Univ., Urbana (USA). Dept. of Plant Biology). Oct 
1984. Contract AC02-77EV04329. 20p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE85001810. 

We have studied the effects of elevated atmospheric carbon 
dioxide on communities of colonizing annual plants, crop plants, 
and deciduous forest trees. We observe differential effects on differ- 
ent species with regard to growth, biomass, phenology, resource al- 
location, photosynthesis, water-use efficiency, flowering, and fruit- 
ing. We conclude that competitive relations among plants are likely 
to change as global atmospheric CO: increases, and that therefore 
there will be longterm changes in the composition of natural com- 
munities. More research will be necessary before any but the very 
broadest conclusions can be made about what direction these com- 
munity changes are likely to take. 10 references, 9 figures. 


3254 (GKSS—84/E/23) Measurement of the dispersion 
of hydrogen chloride in the plume of incineration ships in the 
North Sea. 1 Meteorological part. Mengelkamp, H.T.; Lohse, 
H.; a U. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1984. 
94p. (In German ). NTIS 4... Sales Only), PC A0S/MF 
AO1. File Number DE85750466 

The distribution of hydrogen chloride in the plume of incin- 
eration ships burning chlorinated hydrocarbon waste in the North 
Sea was investigated during several campaigns in 1982 and 1983. 
The meteorological parameters relevant for the propagation were 
continuously measured near the surface. Radiosondes and tethered 
sondes were used for vertical profiling in the atmospheric boundary 
layer. This report describes the meteorological instrumentation and 
presents the data. 


3255 (LA—9977-MS) Literature review on aerosol-sam- 
pling devices for respiratory field studies. Sutcliffe, C.R. (Los 
Alamos National Lab., NM (USA)). Aug 1984. Contract W- 
7405-ENG-36. 61p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE85001524. 

As part of the first phase of a Respirator Field Performance 
Factor project for the Occupational Safety and Health Administra- 
tion/Nuclear Regulatory Commission, a critical review of the liter- 
ature available on respirator protection studies was completed. 
Little information was available on experimental conditions, and 
when the information was available, each study was different in 
how the aerosol measurements were made and in which parameters 
were controlled. Under these conditions it is difficult to compare 
results obtained from different investigators. The literature was also 
surveyed for characteristics desirable in an aerosol-sampling inlet in 
order to representatively sample respirable particles. Available am- 
bient aerosol samplers were critically reviewed for their perform- 
ance characteristics. Recommendations are made to avoid the pit- 
falls present in many respirator field studies and to help standardize 
these studies. 57 references, 30 figures, 9 tables. 


3256 (LBL—17381) Control of formaldehyde in indoor 
air by air washing. Pedersen, B.S.; Fisk, W.J. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1984. Contract AC03- 
76SF00098. 33p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE85001401. 
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Formaldehyde is an indoor air pollutant that is present in 
significant concentrations. One pothential energy efficient control 
technique is removal of airborne formaldehyde by absorption 
water. A mathematical model of an air washer for formaldehyde 
control is presented and a laboratory investigation of this technique 
is described. Two full-scale experimental air washers were de- 
signed, fabricated, and tested. The air washers consisted of air-solu- 
tion contact arrangements through which air was forced by a fan. 
A small amount of the washing water was continuously replaced to 
prevent its saturation with formaldehyde. A refrigeration cycle was 
used to control the humidity of the outlet airstream. The formalde- 
hyde removal efficiencies were affected by the water replacement 
rates, air flow rates, inlet airstream formaldehyde concentration, 
and the design of the air-solution contact arrangements. Based on 
experimental results and the mathematical model, the impact of 
these various parameters on air washer efficiency is discussed. The 
power consumption for an air washer with a 140 1/s flow rate is 
predicted to be 1500 to 1800 W. The energy consumed by the re- 
frigeration cycle can be delivered either to the indoor space, thus 
reducing the heating load of the building, or rejected to outdoors, 
thus providing cooling indoors. Results show that an air washer 
which has an acceptable water requirement can effectively remove 
formaldehyde from indoor air. The energy requirements could be 
acceptable in situations where most of the energy consumed pro- 
vides usable heat or cooling. 18 references, 7 figures, 3 tables. 


$257 (LBL—18047) Microprocessor-controlled anodic 
stripping voltammeter for trace metal analysis in 4 water. 
Clem, R.G.; Park, F.W.; Kirsten, F.A.; Phillips, S.L.; Bin- 
nall, E.P. (Lawrence Berkeley Lab., CA (USA)). Jun 1984. 
Contract AC03-76SF00098. 56p. NTIS, PC A04/MF A011; 
1; GPO Dep. File Number DE85002781. 

The construction and use of a portable, microprocessor con- 
trolled anodic stripping voltameter for on-site simultaneous metal 
analysis of copper, lead and cadmium in tap water is discussed. The 
instrumental system is comprised of a programmable controller 
which permits keying in analytical parameters such as sparge time 
and plating time: a rotating cell for efficient oxygen removal and 
amalgam formation; and, data handling via a minicomputer or 
analog pen recorder. Plating and stripping potentials are controlled 
by a digital potentiostat; stripping is done using a staircase wave- 
form with measurement of the current after a one msec delay. In 
this way charging current effects are minimized. Results of tap 
water analysis showed 3 +- 1 pg/L lead, 22 +- 0.3 wg/L copper, 
and less than 0.2 yg/L cadmium for a Berkeley, California tap 
water, and 1-1000 pg/L Cu, 1 -2 pg/L Pb for ten samples of Seat- 
tle, Washington tap water. Recommendations are given for a next 
generation instrument system. 29 references, 23 figures, 6 tables. 


3258 (LRAP—27) Long-path absorption measurements 


techni 

i A.; Svanberg, S. (Tekniska 
Hoegskolan, sone (Sweden). — Institutionen). [nd]. 
22p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84752057. 

Long-path absorption techniques using a retroflector have 
been used for atmospheric monitoring. By Stokes-shifting a dye 
laser in a high pressure he cell, tunable laser light around 2 pm was 
generated. Ambient CH, was monitored over a 2 x 850 m long path 
by scanning the laser over a part of the v:+v4 band. Atmospheric 
transmission in this and nearby wavelength regions were investigat- 
ed. The experiments were supported by cell absorption measure- 
ments on CH,, CO and HCl. 


3259 (LRAP—28) Construction and testing of a Differ- 
Absorption S 


ential Optical pectrometer (DOAS) i 
Bohlen, C.; Reinholds, E.L. (Tekniska Hoegskolan, Lund 
(Sweden). Fysiska Institutionen). 1983. 38p. NTIS (US Sales 
— PC A03/MF AO1. File Number DE84752064. 

A long-path Differential Optical Absorption Spectroscopy 
(DOAS) System has been built and installed for the purpose of ana- 
lyzing trace gas pollutants. In the DOAS system a xenon high-pres- 
sure lamp, situated 1-10 km away from the optical receiver, is used. 
The data acquisition system consists of a spectrometer, a rotating 
slotted disc and a signal averager. The concentrations, down to the 
ppt level, can be derived by subtracting reference spectra. Due to 
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the high sampling frequency, noise due to atmospheric fluctuations 
will be eliminated and by averaging a large number of spectra a 
high signal-to-noise ratio can be obtained. 


3260 (N—84-24752) Formation and destruction of - 
: —— in —— systems and flames. Lahaye, J.; 

G.; Garo, A. (Centre National de la Recherche 
Sclemif ue, 68 - Mulhouse (France); Haute-Alsace Univ., 
ye “i ouse (France)). Jan 1984. 19p. NTIS, PC A19/MF 


"a Combustion problems in turbine engines, 19 p., N—84- 
24732 15-25. 

The main pollutants formed in thermal systems are soot, cen- 
ospheres, polyaromatic hydrocarbons and cyclic molecules includ- 
ing heteroelements such as oxygen and nitrogen. PAH are pro- 
duced through reactions between aromatic and unsaturated aliphat- 
ic structures. PAH are intermediate species in soot formation. Some 
PAH, however, remain in flames and can be adsorbed on soot par- 
ticles. In flames, hydroxyl radicals are responsible for soot post- 
combustion. Some practical results on soot production in turbines 
are reviewed. The present lecture is only concerned with soot. 


3261 ° (N—84-24754) Experimental study and modeling 
of the kinetics of hydrocarbon combustion. Cathonnet, M.; 
Gaillard, F.; Boettner, J.C.; James, H. (Centre National de 
la Recherche Scientifique, 38 - Grenoble (France). Centre 
de Recherches sur les Tres Basses Temperatures). Jan 1984. 
12p. (in French). NTIS, PC A19/MF A011. 

In AGARD combustion problems in turbine engines, 12 p., 
N—84-24732 15-25. 

The first stages of hydrocarbon combustion are character- 
ized by a degradation of the initial hydrocarbon into hydrocarbonic 
fragments with a small number of carbon atoms. Modeling combus- 
tion in turbomachinery requires knowledge of the kinetics of the 
oxidation of these fragments. Results of studies of the oxidation of 
propane and ethylene in running reactors are presented for pressure 
between 1 and 10 bars. A mechanism is proposed to account, by 
simulation, for experimental results as well as those obtained by 
others using different techniques and covering an extensive experi- 
mental fields. 


3262 (PB—84-203546) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
March 4-24, 1976. Data file. Busse, A.; Novak, J.H. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab.). 1976. vp, 
mag tapep. Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Price in- 
cludes documentation PB-293 164, PB-249 613, PB-250 113 
and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of March 
4-March 24, 1976. 


(PB—84-203553) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
March 25-April 14, 1976. Data file. Busse, A.; Novak, J.H. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab.). 
1976. vp, mag tapep. Source tape is in the ASCII character 
set. This restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density only. 
Call NTIS Computer Products if you have questions. Price 
includes documentation PB-293 164, PB-249 613, PB-250 
113 and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
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year period (1974-1977). This tape covers the time period of March 
25-April 14, 1976. 


3264 (PB—84-203561) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
April 15-May 5, 1976. Data file. Busse, A.; Novak, J.H. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Environmental Sciences Research Lab.). 1976. 
ve mes tapep. Source tape is in the ASCII character set. 

is restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Price in- 
cludes documentation PB-293 164, PB-249 613, PB-250 113 
and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of April 
15-May 5, 1976. 


3265 (PB—84-203579) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
May 6-26, 1976. Data file. Busse, A.; Novak, J.H. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab.). 1976. vp, 
mag tapep. Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Price in- 
cludes documentation PB-293 164, PB.249 613, PB-250 113 
and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of May 6- 
May 26, 1976. 


3266 (PB—84-203587) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
May 27-June 16, 1976. Data file. Busse, A.; Novak, J.H. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab.). 
1976. vp, mag tapep. Source tape is in the ASCII character 
set. This restricts p: tion to 9 track, one-half inch tape 
only. Identify recording mode by specifying density only. 
Call NTIS Computer Products if you have questions. Price 
includes documentation PB-293 164, PB-249 613, PB-250 
113 and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of May 
27-June 16, 1976. 


3267 (PB—84-203595) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
June 17-July 7, 1976. Data file. Busse, A.; Novak, J.H. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Environmental Sciences Research Lab.). 1976. 
vp, mag tapep. Source tape is in the ASCII character set. 
This restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Price in- 
cludes documentation PB-293 164, PB-249 613, PB-250 113 
and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of June 
17-July 7, 1976. 
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3268 (PB—84-203603) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
July 8-28, 1976. Data file. Busse, A.; Novak, J.H. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab.). 1976. vp, 
mag tapep. Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Price in- 
cludes documentation PB-293 164, PB-249 613, PB-250 113 
and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of July 8- 
July 28, 1976. 


(PB—84-203611) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
July 29-August 18, 1976. Data file. Busse, A.; Novak, J.H. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab.). 
1976. vp, mag tapep. Source tape is in the ASCII character 
set. This restricts p tion to 9 track, one-half inch = 
only. Identify recording mode by specifying density o 
Call NTIS Computer Products if you have questions. Price 
includes documentation PB-293 164, PB-249 613, PB-250 
113 and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of July 
29-August 18, 1976. 


3270 (PB—84-203629) Regional Air Pollution Study 
emissions 


(RAPS) 1976 hourly area source (CDC format), 
August 19-September 8, 1976. Data file. Busse, A.; Novak, 
J.H. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab.). 
1976. vp, mag tapep. Source tape is in the ASCII character 
set. This restricts pr tion to 9 track, one-half inch eo 
only. Identify recording mode by specifying density only 
Call NTIS Computer Products if you have questions. Price 
includes documentation PB-293 164, PB-249 613, PB-250 
113 and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of August 
19-September 8, 1976. 


(PB—84-203637) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
September 9-29, 1976. Data file. Busse, A.; Novak, J.H. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Environmental Sciences Research Lab.). 1976. 
vp, mag tapep. Source tape is in the ASCII character set. 
This restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Price in- 
cludes documentation PB-293 164, PB-249 613, PB-250 113 
and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of Sep- 
tember 9-September 29, 1976. 
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$272 (PB—84-203645) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
September 30-October 20, 1976. Data file. Busse, A.; Novak, 
J.H. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab.). 
1976. vp, mag tapep. Source tape is in the ASCII character 
set. This restricts p tion to 9 track, one-half inch _ 
only. Identify recording mode by specifying density only. 
Call NTIS Computer Products if you have questions. Price 
includes documentation PB-293 164, PB-249 613, PB-250 
113 and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of Sep- 
tember 30-October 20, 1976. 


3273 (PB—84-203652) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), Oc- 
tober 21-November 10, 1976. Data file. Busse, A.; Novak, 
J.H. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab.). 
1976. vp, mag tapep. Source tape is in the ASCII character 
set. This restricts p tion to 9 track, one-half inch 9 
only. Identify recording mode by specifying density only. 
Call NTIS Computer Products if you have questions. Price 
includes documentation PB-293 164, PB-249 613, PB-250 
113 and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of Octo- 
ber 21-November 10, 1976. 


(PB—84-203660) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), 
November 11-December 1, 1976. Data file. Busse, A.; Novak, 
J.H. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab.). 
1976. vp, mag tapep. Source tape is in the ASCII character 
set. This restricts p tion to 9 track, one-half inch ta 
only. Identify recording mode by specifying density only. 
Call NTIS Computer Products if you have questions. Price 
includes documentation PB-293 164, PB-249 613, PB-250 
113 and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of No- 
vember 11-December 1, 1976. 


(PB—84-203678) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), De- 
cember 2-22, 1976. Data file. Busse, A.; Novak, J.H. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab.). 1976. vp, 
mag tapep. Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Price in- 
cludes documentation PB-293 164, PB-249 613, PB-250 113 
and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of De- 
cember 2-December 22, 1976. 
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3276 (PB—84-203686) Regional Air Pollution Study 
(RAPS) 1976 hourly area source emissions (CDC format), De- 
cember 23-31, 1976. Data file. Busse, A.; Novak, J.H. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab.). 1976. vp, 
mag tapep. Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Price in- 
cludes documentation PB-293 164, PB-249 613, PB-250 113 
and PB-250 114. 

The St. Louis Regional Air Pollution Study (RAPS), provid- 
ed a comprehensive documentation of regional air quality, meteor- 
ology and pollutant emissions. RAPS involved an average data col- 
lection rate in excess of one million observations per day over a 3 
year period (1974-1977). This tape covers the time period of De- 
cember 23-December 31, 1976. 


$277 (PB—84-210939) Air quality models pertaining to 
particulate matter. Final report April-October 1983, Batter- 
man, S.A.; Fay, J.A.; Golomb, D.; Gruhl, J. (Massachusetts 
Inst. of Tech., Cambridge (USA). Energy Lab.). Jun 1984. 
82p. NTIS, PC A0S/MF AO1. 

This report describes an evaluation of the Particle Episodic 
Model (PEM), an urban scale dispersion model which incorporates 
deposition, gravitational settling and linear transformation processes 
into the predecessor model, the Texas Episodic Model (TEM-8). A 
sensitivity analysis of the model was performed, which included the 
effects of deposition, gravitational settling and receptor grid size. 
Recommendations are made to improve the performance and flexi- 
bility of the model. PEM was applied to a source inventory of the 
Philadelphia area to provide a preliminary estimate of source ap- 
portionment. PEM modeling employed both hypothetical and 
actual meteorology. Results indicate that area source emissions 
dominate TSP, SO2 and sulfate concentrations at urban receptors. 
A large fraction of the inhalable particles may arrive from distant 
sources. This report also contains an overview of receptor models 
(RMs) used for the source apportionment of aerosols. Some diag- 
nostic procedures for RMs are evaluated using a synthetic data set. 
Described are RM trade-offs and protocols and possible hybrid dis- 
persion/receptor models. Issues regarding the inter-comparison of 
source apportionments from receptor and dispersion models are 
highlighted with reference to the 1982 Philadelphia study. 


3278 (PB—84-210988) Locating and estimating air emis- 


sions from sources of nickel. (Radian Corp., Durham, NC 
(USA)). Mar 1984. 188p. NTIS, PC A09/MF AO1. 

See also PB84-200633. 

To assist groups interested in inventorying air emissions of 
various potentially toxic substances, EPA is preparing a series of 
documents such as this to compile available information on sources 
and emissions of these substances. This document deals specifically 
with nickel. Its intended audience includes Federal, State and local 
air pollution personnel and others interested in locating potential 
emitters of nickel and in making gross estimates of air emissions 
therefrom. This document presents information on (1) the types of 
sources that may emit nickel, (2) process variations and release 
points that may be expected within these sources, and (3) available 
emissions information indicating the potential for nickel release into 
the air from each operation. 


3279 (PB—84-211184) Investigation of the performance 
of sulfation and nitration plates. Final report. Sickles, J.E. II; 
Michie, R.M. (Research Triangle Inst., Research Triangle 
Park, NC (USA)). Jun 1984. 36p. NTIS, PC A03/MF A011. 

An inexpensive method for measuring atmospheric pollutants 
which has been in use for several decades is the passive reactive 
monitor. Such a device contains a reactive substance which is ex- 
posed to the ambient air for a period of time. The pollutants in the 
surrounding air react with the reactive surface of the monitor. A 
quantitative chemical determination is made of the reaction prod- 
uct. A calibration factor is then applied to estimate the pollutant 
concentration in the ambient air averaged over the exposure period. 
Passive monitors, known as sulfation and nitration plates, are avail- 
able from commercial suppliers. The objective of this study was to 
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evaluate the performance of commercial sulfation and nitration 
plates. The sensitivity of plate calibration factors to pollutant con- 
centration (SO2 and NO2), simulated wind, speed, humidity, and 
temperature was determined. Test results indicate, for sulfation and 
nitration plates, that sulfation calibration factors are extremely sen- 
sitive to wind speed. A slight effect of relative humidity was ob- 
served on calibration factors for both types of plates. Nitration cali- 
bration factors are also extremely sensitive to concentration and 
temperature. 


3280 (PB—84-211192) Western regional visibility moni- 
toring: teleradiometer and camera network. (Muir (John) Inst. 
for Environmental Studies, Inc., Napa, CA (USA)). Jun 
1984. 107p. NTIS, PC A06/MF AO1. 

The 1977 Clean Air Act Amendment provides for protection 
of visual air quality of certain federally managed lands. In support 
of these provisions the U.S. Environmental Protection Agency, in 
cooperation with the National Park Service, has sponsored a 
number of visibility research programs. One program involves de- 
velopment and operation of a western regional visibility monitoring 
network. The objectives of this network are to develop visibility 
monitoring methods, to characterize visibility in this region, and to 
provide data that can be used to identify sources of visibility im- 
pairment. This report describes the western network and methods 
used to collect and process data, the results for the period of record 
and quality assurance procedures. A visibility theory section is pro- 
vided to define terms and concepts. Seasonal and monthly mean 
standard visual range values with 90 percent confidence intervals 
and cumulative frequency plots for each monitoring location are re- 
ported. This report covers the data collection period from summer 
of 1978 through fall of 1981. 


3281 (PB—84-212927) Atmospheric diffusion experi- 
ments performed in October 1980 at the Turbigo Enel power 
plant. Bacci, P.; Carboni, G.; De Bortoli, M.; Gaglione, P.; 
Thomas, P. (Commission of the European Communities, 
Ispra (Italy). Joint Research Centre). 1983. 36p. (EUR— 
8334-EN). NTIS, PC E03/MF E03. 

Tracer atmospheric dispersion experiments carried out 
during October 1980 at the ENEL power plant of Turbigo (Po 
Valley-Northern Italy), are described. The tracer was released from 
one of the plant stacks. Near-ground concentrations were deter- 
mined on air samples collected by automatic samplers at downwind 
source distances up to about 10 km. Several meteorological obser- 
vations were performed simultaneously. The data obtained were 
evaluated by a least squares fit to deduce dispersion parameters. A 
reconstruction on the x-y plane of the plume has been computed 
for the different experiments. (Copyright (c) ECSC-EEG-EAEC 
Brussels-Luxembourg 1983.) 


(PB—84-226935) Evaluation of hazardous waste 
0 a in cement kilns at San Juan Cement Company. 
Final report August 1981-March 1982. Peters, J.A.; Hughes, 
T.W.; McKendree, J.R.; Cox, L.A.; Hughes, B.M. ‘(Mo msan- 
to Research Corp., Dayton, OH (USA)). Aug 1984. 235p. 
NTIS, PC All/MF Ai 
Cement kiln on of chlorinated liquid organic wastes 
was investigated in a 5-month demonstration program at San Juan 
Cement Company in Puerto Rico. Chlorinated monocarbon com- 
pounds (POHC’s) were monitored in the waste and emissions, and 
the fate of added chlorine in cement production was determined. 
Seven levels of percent chlorine in the waste were burned at ten 
different waste feed rates. Extensive sampling and analysis was con- 
ducted to look for the potential presence of polychlorinated diben- 
zodioxins (PCDD's) and polychlorinated dibenzofurans (PCDF'’s). 
The destruction and removal efficiencies (DRE) of the POHC’s 
ranged from 91.043 percent to 99.997 percent, with only 6 percent 
of the DRE’s greater than 99.99 percent. Poor DRE results were 
attributed to the absence of waste atomization and the difficult in- 
cinerability of chlorinated monocarbon compounds. It was found 
that about 82 percent of the input chlorine appeared in the cement 
clinker. The amount of chlorine appearing in the baghouse dust 
varied from 5 percent to 26 percent of total chlorine input. The 
total absorption of the HCl formed averaged 99.7 percent in seven 
tests. PCDD’s and PCDF’s were not produced at detectable levels 
when the cement plant was operating normally. 
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3283 (PB—84-229103) Cooling tower plume and drift 
model: description and user's guide. Davis, E.A. (Johns Hop- 
kins Univ., Laurel, MD (USA). _—" Physics Lab.). Apr 
1984. 186p. NTIS, PC A09/MF A' 

This report documents the vernal model of cooling tower 
plume and drift behavior developed and used at The Johns Hopkins 
University Applied Physics Laboratory. The work was sponsored 
es by the Maryland Power Plant Siting Program. The model 

has been used to make estimates of environmental impact of salt 
deposition and vapor plumes (visibility, fogging and icing). The 
report briefly discusses the physical basis of the model. It provides 
details of the modeling concepts, model structure, and its use in- 
cluding a complete model listing and examples of its execution. 


3284 (PB—84-230044) Evaluation of hazardous waste 
incineration in a lime kiln: Rockwell Lime 

report. Day, D.R.; Cox, L.A. (Monsanto Research ‘Com, 
yo gee OH (USA)). Aug 1984. 153p. NTIS, PC A08 


During a one-week test burn, hazardous waste was used as 
supplemental fuel and co-fired with petroleum coke in a lime kiln in 
eastern Wisconsin. Detailed sampling and analysis was conducted 
on the stack gas for principal organic hazardous constituents 
(POHCs), particulates, particulate metals, HCl, SO2, NOx, CO, and 
THC and on process streams for metals and chlorine. POHCs were 
also analyzed in the waste fuel. Sampling was conducted during 
three baseline and five waste fuel test burn days. The program ob- 
jectives were to determine the destruction and removal efficiency 
(DRE) for each POHC, determine concentration of stack gas pol- 
lutants under baseline and waste fuel test burn conditions, deter- 
mine the fate of chlorine, sulfur, and trace metals in the kiln proc- 
ess, and evaluate kiln performance when operating with hazardous 
waste as supplemental fuel. Results show average DRE’s greater 
than 99.99 percent for each POHC and little change in pollutant 
emissions from baseline to waste fuel test conditions. In addition, 
material balance results show that 95 percent of chlorine enters the 
process from the limestone feed and the chlorine exits the kiln in 
the baghouse dust and lime product at 61 percent and 38 percent, 
respectively. 


3285 (PNL—5283) Non-precipitating cumulus cloud 
study. Alkezweeny, A.J. (Pacific Northwest Lab., Richland, 
WA (USA)). Oct 1984. Contract AC06-76RL01830. 30p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE85002352. 

This document describes the field experiment that was con- 
ducted in Kentucky during the period from July 20 to August 24, 
1983. The objectives were to determine the vertical transport of 
acidic pollutants by cumulus convection and formation of acidic 
substances in non-precipitating clouds. The study is a research com- 
ponent of Task Group C (Atmospheric Processes) of the National 
Acid Precipitation Assessment Program. To examine the vertical 
transport, an SF tracer was released from one aircraft, sampled by 
another aircraft, and sampled on the ground. The results show that 
pollutants from the boundary layer are lifted to the cloud layer. 
From there, they are intermittently transported both to the ground 
and to higher elevations, possibly in the vertical updrafts of tower- 
ing cumulus clouds. A series of instrumented aircraft flights around 
the clouds were conducted to study the formation of acidic aero- 
sols. The concentrations of SO2, SOQ,, NOs, NHi, NHs, HNOs and 
trace metals were measured by filter techniques. Furthermore, NO/ 
sub x/, Os, light scattering, and basic meteorological parameters 
were measured in real-time. Detailed chemical composition of aero- 
sols and NHs was also measured on the ground. Preliminary results 
show that the molar ratio of SO2/SO2 + SOx) at cloud tops is 
higher than at cloud bases. This indicates that sulfate aerosols were 
formed in the clouds. The NHs concentration shows higher values 
at nighttime than daytime and decreases sharply with increasing al- 
titude. 3 references. 


3286 (PNL-SA—12153) Experimental evaluation of 
plume depletion models. Horst, T.W.; Doran, J.C. (Pacific 
Northwest Lab., Richland, WA (USA)). Jun 1984. Contract 
AC06-76RL01830. 5p. (CONF-841059—12). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85002374. 





From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA oy Oct 1984). 

In this paper we describe a field measurement program for 
the evaluation of plume depletion models using simultaneously re- 
leased, depositing and nondepositing tracers. The testing of such 
models requires at least three kinds of information: a description of 
the meteorology that governs atmospheric transport and diffusion, 
an estimate of how: rapidly the material of interest deposits to the 
surface, and a measurement of the airborne concentration distribu- 
tions that result from the atmospheric diffusion and deposition of 
this material. The second requirement is particularly troublesome, 
since estimates of deposition rates vary over several orders of mag- 
nitude. Data were obtained from six dual-tracer releases during 
moderately stable to near-neutral conditions. The behavior of the 
nondepositing tracer was used to deduce the diffusion meteorology, 
while both tracers were used to determine C/sub d//C/sub 0/, the 
ratio of the crosswind-integrated, depositing and nondepositing 
tracer concentrations. The deposition velocity of the depositing 
tracer was also obtained from the dual-tracer concentrations, using 
a novel method based on the surface depletion model of Horst 
(1977). The measured values of C/sub d//C/sub 0/, were then 
compared to the predicted values for each of four Gaussian plume- 
depletion models. 


3287 (PNL-SA—12670) See of MESOI atmos- 
pheric dispersion estimates wi and estimates from 
other models. Ramsdell, J.V.; 77 Ay C.S.; Andrews, G.L. 
(Pacific Northwest Lab., Richland, WA (USA)). Oct 1984. 
Contract AC06-76RL01830. 13p. (CONF-8410165—2). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85002372. 

From DOE model validation workshop; Charleston, SC, 
USA (23 Oct 1984). 

The magnitudes and positions of maximum short-term con- 
centrations estimated by the MESOI and straight-line Gaussian dis- 
persion models are compared with the magnitudes and positions of 
concentration maxima observed following 14 14 tracer releases at the 
DOE Savannah River Laboratory. Diffusion classes were selected 
using NRC temperature difference and sigma theta criteria. The 
models’ performances are compared statistically using analysis of 
variance and paired t-tests. The best performance is by the MESOI 
model using the split-sigma approach to selection of diffusion class- 
es; the geometric mean ratio between the model's concentration 
predictions and the observed concentrations is 1.1. The split-sigma 
approach to selecting diffusion classes is found to be significantly 
better than the temperature difference approach. 3 references, 5 
tables. 


3288 (SRD-R—236) Modification of the computer pro- 

gram DENZ to include graph-plotting facilities. Beck, KR; 
- (UKAEA Safety and Reliability Directorate, 

cently FNS Saver BW er 

torate, c! mn, d. 
File Number TI85900245. 

The computer program DENZ has been extended in order 
to provide graphical output. This report describes the graphs which 
may be obtained, and the required input data. The original program 
DENZ is a computer program for the calculation of the dispersion 
of dense toxic or explosive gases in the atmosphere. 1 reference, 34 


(SRD-R—243) Physics of heavy gas cloud disper- 
a Webber, D.M. (UKAEA Risley Nuclear Power Devel- 
opment Establishment, Culcheth. Safety and Reliability Di- 
rectorate). Mar 1983. 32p. UKAEA, Wigshaw Lane, Cul- 
cheth Warrington, WA3 4NE, England. File Number 
T185900244. 

A review is presented of simple, bulk-property models of in- 
stantaneous heavy gas cloud releases. Using a common framework, 
analytic solutions to the models are derived for a class of adiabatic, 
and (in particular) isothermal flows. Not all of these solutions have 
been given previously. They allow a direct comparison of assorted 
air entrainment models and highlight the contrasting scaling proper- 
ties inherent in each case. 12 references, 5 figures. 
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3290 (UCRL—52000-84-9) Energy and _ technology 

review. Cox, L.; Frank, J.; Condouris, R.A.; Crawford, 

ae ““ Kin) tLe L.; Esser, M.A.; Kirvel, R.D.; Van Dyke, 

eds.). (Lawrence Livermore National Lab., CA 

(USAy 1984. Contract W-7405-ENG-48. 42p. NTIS, 

PC AO3. A0l; 1; GPO Dep. File Number D 5000187. 

Items have been entered individually into the data base. Ar- 

ticles include: climatic warming and carbon dioxide; response of 

plants to increased carbon dioxide; and simulating nuclear cratering 
events at the Pacific proving ground. (ACR) 


$291 (UCRL—52000-84-9, 
and carbon dioxide. Sep 1984. 
Number T185000187. 

In Energy and technology review. 

Over the past 100 years, worldwide average temperatures 
appear to have risen about 0.5°C. A continuation of this warming 
trend could produce serious climatic changes within the next centu- 
ry or sooner. One possible explanation for this warming is the in- 
creasing level of atmospheric carbon dioxide produced by deforest- 
ation and by industrial activity, but others exist. We are attempting 
to improve our understanding of the factors that may cause climatic 
changes, to isolate the role of carbon dioxide from other contribut- 
ing factors, and to model future climatic changes. 28 refernces, 9 
figures. 


1-17) Climatic warming 
S, PC A03/MF A01. File 


$292 Vertical distribution of aerosol strong acid and sul- 
fate in the atmosphere. Tanner, R.L.; Kumar, R.; Johnson, 
S. (Environmental Chemistry Division, Department of Ap- 
plied Science, Brookhaven National Laboratory). Journal of 
Geophysical Research; 89: No. DS, 7149-7158(20 Aug 1984). 

Vertical profiles are reported for sulfate, for strong acid-to- 
sulfate molar ratios, and for related species. Data were obtained in 
the northeastern United States by airborne filter-pack sampling at 
multiple altitudes with some concurrent ground measurements and 
by impactor measurements on the ground and aloft, using semi- 
quantitative FTIR spetroscopic analyses. Filter-pack and impactor 
approaches were compared during one experimental period. Verti- 
cal profile data demonstrate that acid-to-sulfate ratios in ambient 
aerosols usually increase with altitute (Z) in the lower troposphere, 
occasionally remain constant with Z, and almost never decrease 
with Z. The sum of nitrate and nitric acid decreases with Z, but the 
fraction as nitric acid increases with Z, consistent with the aerosol 
acidity data. Urban effects on the acid-to-sulfate ratios in aerosols 
are demonstrated. The results strongly suggests that reequilibration 
of the aerosol nitric acid-ammonia system must be occurring rapid- 
ly and that strong acids (in aerosols and gases) may be available for 
long-distance transport in the lower troposphere. 


3293 Vertical distributions of particulate carbon, sulfur, 
and bromine in the Arctic haze and comparison with ground- 
level measurements at Barrow, Alaska. Hansen, A.D.A.; 
Rosen, H. (Applied Science Division, Lawrence Berkeley 
Laboratory, University of California). Geophysical Research 
Letters; 11: No. 5, 381-384(May 1984). 

We present results obtained during the "AGASP 1983” 
Arctic haze aircraft sampling experiment. We collected many filter 
samples and operated the LBL aethalometer, an instrument that re- 
sponds to the aerosol graphitic (“black”) carbon concentration in 
real time. We found substantial concentrations of black carbon and 
sulfur at all altitudes in the Arctic troposphere. Maxima in the 
black carbon concentrations were observed at intermediate alti- 
tudes. Comparing these results with data from the NOAA-GMCC 
observatory near Barrow, Alaska, we find that peak concentrations 
aloft can be significantly greater than the ground-level measure- 
ments. 


3204 Brominated organic species in the Arctic atmos- 
phere. oy W.W.; Heidt, L.E.; Pollock, W.; Sperry, P.D.; 
Cicerone, R.J.; Gladney, E.S. (National Center for Atmos- 
phere Research, P.O. Box 3000, Boulder, Colorado 80307). 
Geophysical Research Letters; 11: No. 5, 429-432(May 1984). 

Measurements are reported of four gas-phase, brominated or- 
ganic species found in the Arctic atmosphere during March and 
April 1983. Volume mixing ratios for CHsBr, CH2BrCH2Br, 





465 / ERA-10/2 


CHBrs, and CH2Br2 were determined by GC/MS analysis from 
samples taken Arctic wide, including at the geographic North Pole 
and during a tropopause folding event over Baffin Bay near Thule, 
Greenland. Methyl bromide mixing ratios were reasonably constant 
at 11 +- 4 pptv while the other three brominated organics showed 
a high degree of variability. Bromoform (2 to 46 pptv) was found 
to be the dominant contributor to gaseous organic bromine to the 
Arctic troposphere at 38 +- 10% followed by CHsBr. (3 to 60 
pptv) at 29 +- 6%. Both CHsBr and CH2BrCH2Br (1 to 37 pptv) 
reservoirs contained less than 20% of the organically bound bro- 
mine. Stratospheric samples, taken during a tropopause folding 
event, showed mixing ratios for all four species at levels high 
enough to support a stratospheric total volume mixing ratio of 249 
pptv Br (888 ngBr/SCM). 


3295 Role of combustion-generated carbon particles in 
the absorption of solar radiation in the Arctic Haze. Rosen, 
H.; Hansen, A.D.A. (Applied Science Division, Lawrence 
Berkeley Laboratory, University of California). Geophysical 
Research Letters; 11: No. 5, 461-464(May 1984). 

We have studied the vertical distributions of combustion- 
generated graphitic carbon particles and their associated absorption 
coefficients in the Arctic. These distributions show substantial con- 
centrations of graphitic particles throughout the Arctic tropo- 
sphere. Vertical profiles in the Norwegian Arctic can show both a 
strongly layered structure and an almost uniform distribution. Con- 
centrations of graphitic particles within layers can be as large as 
those found in typical urban areas in the United States. The absorp- 
tion optical depths associated with these vertical profiles are large 
enough to cause a substantial change in the solar radiation balance 
over a highly reflecting surface. 


3296 Mesoscale wetfall chemistry around philadelphia 
during frontal storms. Patrinos, A.A.N.; Brown, R.M. (At- 
mospheric Sciences Division, Brookhaven National Labora- 
tory, Upton,, New York 11973). Geophysical Research Let- 
ters; 11: No. 5, 561-561(May 1984). 

Preliminary results from a mesoscale "acid rain” study are 
presented. The study concentrates on precipitation-event sampling 
at a network of ~40 stations located between 20 km and 60 km 
from the city of Philadelphia, Pennsylvania, with the goal of estab- 
lishing the contribution of local emissions to the total ionic wet 
deposition load and of determining the spatial variability of this de- 
postiion on the suburban-rural scale. Two storms associated with 
weak warm fronts and displaying similar meteorological features 
were sampled successfully. For the first, urban emissions appear to 
have significantly affected the deposition of several inorganic ionic 
species, most notably NOs"; no effect was evident for the second 
storm. A posible explanation of the apparent contrast is given in 
terms of the weekday-weekend emissions variability. A sampling 
density of approximately one collector per 200 to 300 km? appears 
adequate for both storms. 


3297 Interaction between air pollution dispersion and 
residential heating demands. Lipfert, F.W.; Moskowitz, P.D.; 
Dungan, J.; Tichler, J.; Carney, T. (Brookhaven National 
Lab., Upton, NY). Journal of the Air Pollution Control Asso- 
ciation; 33: 208-211(Mar 1983). 

Conventional averaging techniques for urban air pollution 
using annual or seasonal emissions inventories and climatology may 
introduce a degree of uncertainty if specific emissions are correlat- 
ed with dispersion factors on a short-term basis. Suspecting that this 
may well be the case for space heating emissions, BNL researchers 
analyzed this problem using hourly climatological and residential 
emission estimates for six US cities. Their model indicates that the 
errors introduced using such averages are modest (+/- 12%) for 
annual average concentrations. Maximum hourly concentrations 
vary considerably more, since maximum heat demand and worst- 
case dispersion are generally not coincident. 


3298 Millimeter and submillimeter wave absorption by 
atmospheric pollutants and constituents. Kolbe, W.F.; Lesko- 
var, B. (Lawrence Berkeley Lab., CA). Journal of ——— 
tive Spectroscopy and Radiative Transfer; 30: No. 5, 463- 
478(1983). Coenen AC03-76SF00098. 

Calculated absorption coefficients and rotational transition 
frequencies are given for a number of polar molecules of interest to 


pollution and energy research. The results, which are presented in 
graphical form for microwave frequencies up to 1400 GHz, illus- 
trate the increased absorption line intensities occurring in the sub- 
millimeter region. For most species, these absorption coefficients 
attain their maximum values in this region. Included in the calcula- 
tions are SO2, HaCO, Os, HzO, H2S, OCS, CO, NO, OH, SO, NHs, 
and CS. A discussion of the techniques currently available for de- 
tection in the submillimeter region of these species is also given. 


X-ray diffraction ons of atmospheric aer- 

ecole in the ©3-I.Oum soredyeanic size range. Tani, B.; 

Siegel, S.; — S.A.; Kumar, R. (Argonne National 

IL). heric Environment; 17: No. 11, 2277- 
2283(1983). 


_ X-ray powder diffraction analysis was used to characterize 
aerosol samples collected using a modified Lund- 
gren cascade impactor. The Debye-Scherrer method was found to 
be particularly convenient, for the particles could be easily trans- 
ferred to an X-ray capillary which could then be sealed to limit 
chemical changes. Several sets of aerosols were investigated in 
order to demonstrate the sensitivity and range of applicability of 
the combined impactor-Debye-Scherrer approach. The findings are 
varied and are reported here. Numerous compounds were identi- 
fied. Of particular interest was the observation of nitrates in the 
form of ammonium nitrate-ammonium sulfate double salts. Earlier 
infrared characterizations of ambient aerosols in the MAP3S pro- 
gram had demonstrated periodic variations in sulfate acidity with 
time. The X-ray diffraction examination of archived samples from 
that study identified the chemical compound responsible for the 
acidity to be (NHi)sH(SO,) primarily, in amounts which varied 
with time. Good agreement was observed between the infrared and 
X-ray methods for acidity evaluation. 


3300 First Detection of Carbon Dioxide Effects: work- 
shop summary 8-10 June 1981, Harpers Ferry, W.V. Mac- 
Cracken, M.C.; Moses, H. (Lawrence Livermore National 
Lab., CA). Bulletin of the American Meteorological Society; 
63: No. 10, 1164-1178(Oct 1982). Contract W-7405-ENG-48. 

The Department of Energy Workshop on the First Detec- 
tion of Carbon Dioxide Effects was held in Harpers Ferry, West 
VA., on 8-10 June 1981 to develop a research strategy that would 
provide the basis for early identification of the expected CO:-in- 
duced response so that model projections of a warmer climate and 
of impacts on the biosphere can either be confirmed, rejected, or 
modified. A three-part strategy was developed, requiring: 1) deter- 
mining whether a climatic or biospheric change has occurred, 2) 
considering the role of other factors that might contribute to or 
mask the COs-induced response, and 3) isolating the climatic and 
biospheric response to increasing CO: concentrations. This third 
task is to be accomplished by the statistical analysis of a CO2-specif- 
ic set of climatic and biospheric parameters that must respond to- 
gether as theoretically predicted if COz is to be judged as the most 
probable causal factor. Recommendations by authors of submitted 
papers and by panel members are listed. 


3301 Indoor air pollution from domestic 
pliances. Traynor, G.W.; Apte, M.G.; Girman, J.R.; 
Frye C.D. (Lawrence Berkeley Lab., CA). pp 1691- 

99 of Proceedings of the 1981 international gas research 
oan Rockville, MD, USA; Government Institutes, 
Inc. (1982). (CONF- 810909—). 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

To determine the indoor air pollution from domestic com- 
bustion appliances, LBL measured pollutant levels from the oven 
and top burners of a gas-fired stove and from a portable kerosene- 
fired space heater (convective type) contained in an environmental 
chamber. Results showed that indoor pollutant levels from both ap- 
pliances exceeded outdoor levels. LBL also developed a mathemati- 
cal model for calculating emission rates per calorific value of fuel 
consumed and applied this model to the laboratory studies. Com- 
parisons of measured and calculated data showed good agreement, 
suggesting that the model may be useful for determining pollutant 
emissions from a wide variety of other sources, estimating pollution 
levels in other indoor environments, and evaluating pollutant con- 
trol strategies. 
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Characterization of stratospheric aerosols. Mroz, 

x Alamos National Lab., NM). Microbeam Analysis; 
67-169(1982). 

stratospheric aerosol layer primarily consists of submi- 

droplets of concentrated sulfuric acid. This aerosol layer inter- 

with solar and terrestial radiation in ways that can affect the 


bution of the aerosol as well as particle morphology and chemistry. 
Although the application described is specific for stratospheric aer- 
osol the technique is applicable to any aerosol measurement prob- 
lem. 


Oxygen isotope ratios in trees reflect mean annual 

aeenttin and humidity. Burk, R.L.; Stuiver, M. (Univ. of 

Washington, Seattle). Science (Washington, D.C.); 211: 1417- 
1419(27 Mar 1981). Contract AT06-79EV 10206. 

Values of the oxygen isotope ratios (6'*O) in tree-ring cellu- 
lose closely reflect the 51*O values in atmospheric precipitation and 
hence mean annual temperature. The change in 5**O in cellulose is 
0.41 per mil per degree Celsius for selected near-coastal stations. 
The values of 5*O in precipitation and cellulose also change with 
altitude, as demonstrated for Mount Rainier, Washington. A tem- 
perature lapse rate of 5.2° +/- 0.5°C per 1000 meters calculated 
from cellulose 57*O values agrees with the accepted mean annual 
lapse rate of 5°C per 1000 meters for this region. Cellulose 51°O 
values and 5'*O values of carbon dioxide equilibrated with leaf 
water differ by a fixed 16 per mil. 


3304 Characterization of sources of biogenic atmospher- 
ic sulfur compounds. Aneja, V.P. Raleigh, NC, USA; North 


Carolina State University (1975). 144p. 
Thesis. 


Large quantities of biogenic sulfur appear to circulate annu- 
ally through the atmosphere. Many authors attribute this biogenic 
sulfur to the action of sulfate-reducing bacteria which produce H2S 
from SO,/sup =/ during the anaerobic oxidation of organic matter 
in fine-grained marine and fresh water muds. Recently it has been 
suggested that in addition the decomposition of sulfur-containing 
organic matter may be a major global source of biogenic sulfur in 
the atmosphere. A study of the emission of sulfur-containing com- 
pounds from biogenic sources has been undertaken. A theory for 
the steady-state desorption rate of H2S from an aqueous solution in 
the absence of oxygen has been adapted from existing theories for 
CO; uptake and desorption from seawater. An experimental system 
for the laboratory measurement of H2S absorption and desorption 
rates was designed, constructed, and tested. An apparatus to collect 
and identify sulfur-containing compounds emitted from natural 
sources was assembled and used in an initial attempt to measure 
emission rates of H2S, methyl mercaptan, dimethyl] sulfide and di- 
methyl disulfide in a salt marsh. The experimental methodology de- 
veloped in this study should provide a basis for a more detailed 
study which would include both the long-term measurement of bio- 
genic sulfur emission rates and the correlation of these rates with 
ambient temperature and pH levels. 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 5003003235, 3331, 3332, 3333, 3336, 3460 


3305 (CEA-CONF—7187) Method of instantaneous ap- 
proximation of the atmospheric dispersion. Doury, A. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucleaire). Dec 
1983. 12p. (in French). = amen CONF-831032—4). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84751882. 

From Seminar on the environmental transfer to man of ra- 
dionuclides released from nuclear installations; Brussels, Belgium 
(17 Oct 1983). 

. A basic primary modelling, very simple and compatible with 
all the existing models is presented. The problem, the simplifying 
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hypothesis being given, amounts to calculating a concentration chi 
determined by a fixed quantity Q released instantaneously in a quasi 
nil volume and uniformly distributed after the time t after the emis- 
sion in a rectangular parallelepipedic volume. An atmospheric dilu- 
tion coefficient and an atmospheric transfer coefficient are defined. 
From these elements, such defined, it is possible to establish of 
“short term” and "long term” transfer coefficients and also transfer 
coefficients “in the atmosphere” and to the “ground”. They are 
presented in a tabular form. 


3306 (FRNC-TH—1332) Cosmic ray produced sodium 
and its applications. Goncalves Barbosa, A. (Paris-11 Univ., 
91 - Orsay (France)). Jul 1981. 137p. (In French). NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
DE84751852. 

The following topics were presented: calculations of the the- 
oretical production rate of sodium-22 in the atmosphere in order to 
estimate its activity in rain water; description of the method of 
chemical separation of sodium and of counting of various radionu- 
clide samples; results obtained for 7*Na, 1°7Cs, 1“*Ce, 7Be and 
210Pb and seasonal variations of these radionuclides in rain and 
river waters; seasonal variations of natural elements, sodium, potas- 
sium and uranium in rain and river waters. 


3307 (PNL—5278) Effects of particle size and velocity 
on burial depth of airborne particles in glass fiber filters. 
Higby, D.P. (Pacific Northwest Lab., Richland, WA 
(USA)). Nov 1984. Contract AC06-76RL01830. 62p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE85002456. 

Thesis. Submitted to Univ. of Washington, Seattle. 

Air sampling for particulate radioactive material involves 
collecting airborne particles on a filter and then determining the 
amount of radioactivity collected per unit volume of air drawn 
through the filter. The amount of radioactivity collected is fre- 
quently determined by directly measuring the radiation emitted 
from the particles collected on the filter. Counting losses caused by 
the particle becoming buried in the filter matrix may cause concen- 
trations of airborne particulate radioactive materials to be underesti- 
mated by as much as 50%. Furthermore, the dose calculation for 
inhaled radionuclides will also be affected. The present study was 
designed to evaluate the extent to which particle size and sampling 
velocity influence burial depth in glass-fiber filters. Aerosols of 
high-fired 7*°PuO. were collected at various sampling velocities on 
glass-fiber filters. The fraction of alpha counts lost due to burial 
was determined as the ratio of activity detected by direct alpha 
count to the quantity determined by photon spectrometry. The re- 
sults show that burial of airborne particles collected on glass-fiber 
filters appears to be a weak function of sampling velocity and parti- 
cle size. Counting losses ranged from 0 to 25%. A correction that 
assumes losses of 10 to 15% would ensure that the concentration of 
airborne alpha-emitting radionuclides would not be underestimated 
when glass-fiber filters are used. 32 references, 21 figures, 11 tables. 


3308 (ENICO—1116-Suppl.1-83-2Q) ICPP 2nd quarter 
1983 effluent monitoring report. Supplement 1. (Exxon Nu- 
clear Idaho Co., Inc., Idaho Falls (USA)). Oct 1983. Con- 
tract AC07-79ID01675. 57p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE84002159. 

The data collected for effluent and environmental monitor- 
ing programs conducted at ICPP by the Effluent Monitoring and 
Environmental Sciences Subsection are summarized. The period 
covered is from March 20, 1983 through June 19, 1983. During the 
2nd quarter of 1983, 614.5 curies of radioactive material were dis- 
posed of from ICPP operations. Airborne effluent releases to the at- 
mosphere contributed 170.6 curies; liquid effluent releases through 
the disposal well contributed 342.5 curies; and solid waste shipped 
to the Radioactive Waste Management Complex (RWMC) con- 
tained 101.4 curies. Year-to-date releases totaled 809 curies; 292 
curies from airborne releases, 395 curies in liquid effluents and 132 
curies in solid waste. The airborne activity released to date was 
below the forecasts. Liquid waste activity rose considerably in the 
second quarter, and the total to date slightly exceeded the forecast. 
The volume of solid waste shipped exceeded the forecasts because 
wastes were accumulated over a period of time and then were 
shipped in the first and second quarter; in addition large quantities 
of solid waste have evolved from construction and demolition ac- 
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tivities. Radioactivity in the solid waste also exceeded the forecast 
for these same reasons. 29 figures, 9 tables. 


3309 Atmospheric '*C changes resulting from fossil fuel 
CO. release and cosmic ray flux variability. Stuiver, M.; 
Quay, P.D. (Univ. of Washington, Seattle). Earth and Plane- 
tary Science Letters; 51: 349-362(1981). 

A high-precision tree-ring record of the atmospheric ™C 
levels between 1920 and 1954 is presented. Good agreement was 
obtained between measured and model calculated 19th and 20th 
century atmospheric A'‘C levels when both fossil fuel CO2 release 
and predicted natural variations in '*C production are taken into 
account. The best fit was obtained by using a box-diffusion model 
with oceanic eddy diffusion coefficient of 3 cm?/s, a COs atmos- 
phere-ocean gas exchange rate of 21 moles m~*yr~! and biospheric 
residence time of 60 years. For trees in the state of Washington the 
measured 1949-1951 atmospheric A'‘C level was 20.0 +/- 1.2% 
below the 1855-1864 level. Model calculations indicate that in 1950 
industrial CO. emissions are responsible for at least 85% of the 
AC decline whereas natural variability accounts for the remaining 
15%. 


5005 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 5005003340 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 5100002435 
5101 Basic Studies 


REFER ALSO TO CITATION(S) 5101001999, 3381 


3310 (CONF-8404204—1) Use of an ecosystem model 
for testing ecosystem response to inaccuracies of root and mi- 
croflora productivity ine. Petersen, H.; O'Neill, R.V.; 

Gardner, R.H. (Oak Ridge National Lab., TN (USA); Mols- 
laboratoriet, Ebeltoft (Denmark)). 1984. Contract AC05- 
840R21400. 22p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85000900. 

From British Ecological Society meeting; London, UK (1 
Apr 1984). 

A seventy-compartment model for a Danish beech forest 
ecosystem is described in outline. The unmodified model predicts 
considerable accumulation of wood litter and decreasing accumula- 
tion through secondary to final decomposition products. Increment 
rates are similar for all components of the detritus based food chain. 
Modification of fine root production rate produces strong, positive 
response for root litter, and less, but still significant, response for 
detritus, humus and the components of the decomposer food chain. 
Increase of microbial biomass with adjustments of metabolism and 
production causes reduced accumulation of detritus and humus. 
The soil organisms respond according to food source. The use of 
the model for testing the sensitivity of the ecosystem to inaccura- 
cies of rroot- and microflora estimates is discussed. 21 references, 3 
figures, 1 table. 


3311 (DOE/EV/00641—52) Mineral cycling in soil and 
litter arthropod food chains. Annual progress report and in- 
cremental funding request. Cronies, ThA. D.A. Jr. ( gia 
Univ., Athens (USA). Research Foundation). 26 Sep 1984. 
Contract AS09-76EV00641. Sp. a Lay PC A02/MF AOI; 1; 
GPO Dep. File Number DE8500100 

Relationships have been coal between soil fauna, soil 
microbes and the decomposition process. Progress is reported in 
measuring the stimulatory effect of soil arthropod activities upon 
microbial immobilization of nutrient elements and other elements, 
and in evaluating the effects of arthropod feeding upon decomposi- 
tion rates of unconfined leaf litter. (ACR) 
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3312 (DOE/ID—12099) Vertebrates of the Idaho Na- 
tional Engineering Laboratory. Arthur, W.J.; Connelly, J.W.; 
Halford, D.K.; Reynolds, T.D. (USDOE Radiological and 
Environmental Sciences Lab., Idaho Falls, ID). Jul 1984. 
48p. NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85002804. 

Abundance, habitat use, and seasonal occurrence are report- 
ed for the 5 fish, 1 amphibian, 9 reptile, 159 bird and 37 mammal 
species recorded on the Idaho National Laboratory 
National Environmental Research Park in southeastern Idaho. An 
additional 45 species, for which site records are lacking, were listed 
as possibly occurring because portions of their documented range 
and habitat overlap the INEL. Species of jal concern on the 
federal and state level are discussed. 41 references, 4 tables. 


3313 (KHM-TR—82) Radiobiological investigation of 
uptake in standing crops. Farming crops uptake of trace ele- 
ments from soil and atmosphere. Loensjoe, H.; Andersson, 
A. (Statens Vattenfallsverk, Vaellingby (Sweden), Projekt 
KOL-HAELSA-MILJOE). 1983. 79p. “an S wedish). NTIS 
(US Sales Only), PC AOS/MF AOl. File Number 
DE84752048. 

The respective uptakes in ryegrass and spring wheat of As, 
Pb, Cd, Cr, Ni and Zn from soil and atmosphere were investigated 
in a pot experiment. The experimental soils were labelled with ra- 
dionuclides of the different elements, enabling the fraction in the 
crops of the different elements taken up from the soils to be deter- 
mined using chemical and radiometric analysis on soil extracts and 
plant material. For the soil samples the following analytical results 
were found: The specific activities were higher for exchangeable 
and easily soluble fractions than for the acid extractable fraction. 
Hence the different soil pools were not uniformly labelled. The spe- 
cific activities of the easily soluble fractions of Ni, Pb and Zn de- 
creased to some extent during the experimental period, thus indicat- 
ing a gradual fixation. In the case of the plant samples the follow- 
ing analytical results were obtained as regards the uptake from dif- 
ferent pools: -As was taken up to ca 80% from the clay soil and to 
ca 60% from the sandy soil. Thus 20-40% of the crop content of 
As originated from the atmosphere. -Pb in ryegrass was taken up 
from the soils to ca 50%, but to less than 10% in straw of spring 
wheat. Hence the major part of Pb had been taken up from the at- 
mosphere. -Cd and Zn were taken up to 80% or more from the 
soils. -Cr in the plant material originated to 80% or more from 
other sources than the soils. More three-valent than six-valent Cr-51 
was taken up from the soils. -Ni seemed mostly to be taken up from 
the soils. 
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(CONF-8409153—3) Combined —_ of atmos- 
pheric deposition, internal acid production, and harvesting on 
nutrient gains and losses from forest ecosystems. Johnson, 
D.W.; Richter, D.D. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number D 5002325. 

From TAPPI research and development conference; Apple- 
ton, WI, USA (30 Sep 1984). 

Atmospheric deposition can cause nutrient gains (N, S) or 
losses (Ca, Mg, K) from forest ecosystems, whereas harvesting 
causes only losses. Available data indicate that S deposition in pol- 
luted regions greatly exceeds S export via whole-tree harvesting, 
but this is not normally the case for N. Both atmospheric acid dep- 
osition (in concert with internal acid production) and harvesting 
can cause the loss of base cations, but because of tree selectivity in 
cation uptake, it appears that harvesting will have a greater impact 
on the export of scarce or limiting cations than will acid deposition 
or internal acid generation. However, nutrient losses via harvesting 
can be minimized by timing harvests and losses can be compensated 
for by proper fertilization under intensive management regimes. 6 
references, 3 tables. 
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3315 (PB—84-215524) Acidification of and ter- 
restrial systems: chemical weathering. Schnoor, J.L.; Stumm, 
W. (lowa _ Iowa City (USA)). 1984. a5p. NTIS, PC 


A03/MF AO1 

Prepared in ion with Eidgenoessische Technische 
Hochschule, Zurich (Switzerland). 

The pH and p(epsilon) of the terrestrial and aquatic environ- 
ment is determined by coupled reactions of oxidation-reduction and 
acid-base. If disturbances are created in elemental cycles of the en- 
vironment (whereby oxidation of C, S, and N exceeds reduction re- 
actions), a net production of H(+1) ions is a necessary conse- 
quence. The authors have shown that aggrading biomass and 
humus and oxidation reactions (nitrification, sulfur oxidation) serve 
to add protons to aqueous systems, while chemical weathering, ion 
exchange, and reduction reactions (denitrification, H2S production) 
serve to consume protons (add ANC to the water). Bar diagrams 
are a convenient means to examine changes in ANC or BNC in 
water and soils. Atmospheric acid deposition creates an additional 
input of hydrogen and sulfate ions (H2SO4) to the terrestrial and 
aquatic ecosystem which is partly neutralized by increased weather- 
ing and cation export. It is balanced, in part, by aluminum dissolu- 
tion and causes the negative effects in aquatic ecosystems on fish 
and possibly on forests. The lakes which have been acidified by 
acid precipitation are those with extremely sensitive hydrologic set- 
tings and with watersheds lacking carbonate minerals. They tend to 
be small lakes. They respond relatively rapidly to changes in acid 
loading (on the order of a few hydraulic detention times). The soils 
of these watersheds have not been greatly acidified by acid precipi- 
tation nor has podzolization occurred due to anthropogenic acid 
deposition. However, this does not imply that more subtle changes 
in nutrient cycling or forest production could not have occurred. 
Soil solution pH could be reduced by the anthropogenic input of 
acids. The authors have proposed a quantitative framework with 
which to examine these questions. 


3316 (SNV-PM—1686) Lysimeterstudy of the metal cir- 
culation in coniferous forest soil. Bergkvist, B. (Statens Na- 


turvaardsverk, Solna (Sweden)). Jun 1983. 86p. (In Swed- 
ish). NTIS (US Sales Only), PC A03 AOl. File 
Number DE84752049. 

The leaching of metals from a coniferous forest soil was 
studied using lysimeters comprising the whole soil profile (A+B 
horizons). The study was carried out at Gaardsjoen, SW Sweden, 
during two years. The deposition of acid substances to the area is 
higher than the background level. The metal concentrations of the 
soils solutions vary greatly over the year and are not wholly syn- 
chronous for all metals. Considerable amounts of organic matter are 
leaching from the A horizon. The leaching of some metals (Fe, Cu, 
Pb, Cr, V and organic forms of Al) seems to be associated with the 
leaching of organic matter. These metals are leaching from the A 
horizon in considerable amounts but they are precipitated in the B 
horizon and only small amounts are transported further down. By 
contrast, the leaching of Mg, Ca, Mn, Cd, Zn, Ni and inorganic 
forms of Al is more dependent of the acidity of the soil. With in- 
creasing depth in the soil profile, these metals have successively 
higher concentrations in the soil solution. The downward transport 
into the C horizon is considerable, especially of Al. The amount of 
Mg, Mn, Al, Zn, Cd and Ni leached were found to be much larger 
than the amounts deposited. The reverse was true of Pb and Cu 
only. The results are compared with the results obtained in a study 
carried out in a similar forest in southernmost Sweden. 


(SNV-PM—1687) 


Rosen, K. (Statens Naturvaardsverk, Solna (Sweden)). Sek 
1983. 46p. (In Swedish). NTIS (US Sales Only), PC A03/ 
MF A011. File Number DE84752050. 

The objective of the present project was to study the deposi- 
tion and transport of different metals in some acid catchment areas. 
Analyses of eleven metals in five catchment areas with different 
metal and acid deposition patterns, have been performed. These 
areas are all situated in woodland, with acid water running in a riv- 
ulet from each area. In three areas, situated in Bohuslaen, there is 
also a clear-water lake. The two other areas are situated in Hael- 
singland and Vaesterbotten, respectively. There is no clear-cut pat- 
tern for the metal transport from the different areas. Extensive mo- 


ERA-10/2/ 468 


bilization from the soil takes place for some of the metals, however. 
These are Fe, Mn, Al and Co. In all the areas the leaching of these 
metals is greater than the deposition. Moreover, leaching is highest 
where the lowest pH values have been recorded, that is in Bohus- 
laen. The picture of the metals Pb, Zn, Cd and Cu is different. 
Most of the amount deposited stays in the soil. Binding is highest 
for Pb -90-100%- then it decreases in the order Zn, Cd and Cu. 
Binding is, however, lower in the most acid areas in Bohuslaen 
than in Haelsingland and Vaesterbotten. The budget of Ni, Cr and 
V is , on the whole, balanced. This means that the amount deposit- 
ed with precipitation also leaves the area. The metal deposition in 
Bohuslaen is the same as in the two other areas, or somewhat 
higher. The difference in metal content in the outlet water is great- 
er, however, amounting to a factor 2-13. Another factor affecting 
the leaching and distribution of certain metals is the water content 
of organic matter, which may partly overshadow the significance 
of the pH factor. The obtained results show that the activity of hy- 
drogen ions is the main cause of the release of metals from the soil, 
and consequently, of the increased metal content in lakes and wa- 
tercourses. 


3318 (SNV-PM—1692) Metals in forest soils. Deposi- 
tion and conversion. Tyler, G.; Bergkvist, B.; Rueling; Aa.; 
Wiman, B. (Statens Naturvaardsverk, Solna (Sweden)). Jun 
1983. 75p. (In Swedish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE84752076. 

The report presents a review of the research concerning the 
effect of metals on forest soils. The distribution of metals, their dep- 
Osition, migration and conversion in the upper layers of ground 
cover are described. Most of the examples are taken from Swedish 
areas. 


3319 (SNV-PM—1694) Basis for the control of the ter- 
restrial environment at the power plant at Karlshamn, 
Sweden. Final report. Westman, L. (Statens Naturvaards- 
verk, Solna (Sweden)). Jun 1983. 89p. (In Swedish). NTIS 
(US Sales Only), PC AO5/MF AOl. File Number 
DE84752077. 

A case study has been performed at the oil-fired power plant 
of Karlshamn. The aim was to find out the effects of the emission 
of sulfur dioxide, vanadium and nickel on the pine forest. The 
power plant has emitted 200000 ton of sulfur since 1969. Investiga- 
tion of lichen shows that the content of sulfur dioxide amounts to 
60ug per m® within a radius of 10 km during winter season. The 
contents of vanadium and nickel in the ground increased 4 to 11 
times within 2.5 km. The emissions were reduced towards late sev- 
enties and the growth of conifers was kept back less than before. 
There was no acidification of soil. 


3320 Proposal for estimation of soil leaching and leach- 
ing constants for use in assessment models. Baes, C.F. III; 
Sharp, R.D. (Oak Ridge National Lab., TN). Journal of En- 
vironmental Quality; 12: No. 1, 17-28(Jan-Mar 1983). Con- 
tract W-7405-ENG-26. 

A model to predict annual-average, order-of-magnitude 
leaching constants for solutes in agricultural soils is given. The 
leaching constants, specific by geographic location and solute, are 
for use in exposure, dose, or risk assessment models to account for 
removal from the root zone via leaching in a manner analogous to 
radiological decay. The model presented here relates annual-aver- 
age water infiltration (V/sub w/) with soil bulk density (5) and po- 
rosity (@) and the distribution coefficient (K/sub d/) for the solute. 
Annual infiltration is determined from site-specific estimates of total 
precipitation (P), irrigation (I), and evapotranspiration (E). A 
review, discussion, and determination of generic default model 
input parameters is included. The parameters 5 and @ vary within a 
factor of three, and are lognormally distributed with estimated geo- 
metric mean values of 1.35 g cm™* and 0.48 cm* cm~§, respectively. 
Geographic distributions of US county-averaged P,I, and E were 
determined from historical weather station records, the 1974 Agri- 
cultural Census, and an evapotranspiration model, respectively. The 
most variable and unpredictable parameter is K/sub d/, which may 
range from one to many orders of magnitude, depending on solute 
and soil characteristics, including pH. Estimated distributions of K/ 
sub d/ for 27 elements in soils 4.5 = pH = 9.0, and correlations 
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between K/sub d/ and pH for Cu, Zn, Cd, and Pb are also includ- 
ed. Finally, eight comparisons of model predictions with leaching 
constants, determined directly from observed data, are made for 
Pu, Sr, and Tc. In all comparisons, except one study of Pu, the 
model predicted leaching constants within an order of magnitude of 
observed values. For Pu the model underpredicted, and for Sr and 
Tc the model overpredicted leaching rates. 


3321 Distribution of boron in cells of dicotyledonous 
plants in relations to growth. Skok, J.; McIlrath, W.J. (Ar- 
one = Lab., IL). Plant Physiology; 33: No. 6, 428- 

Boron determinations were made on intracellular fractions 
separated by differential centrifugation. Mitochondria and micro- 
somes were found to be lower in boron than nuclei, plastids and 
dialzyed supernatant fractions. The boron content of the nondialy- 
zable supernatant fraction does not change in response to decreas- 
ing amounts of available boron accompanied by the appearance of 
boron deficiency symptoms. The boron content of the dialyzable 
portion of the supernatant fraction, however, declines when sup- 
plies of available boron decline and it finally reaches zero in this 
fraction when plants exhibit pronounced boron deficiency symp- 
toms. 
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3322 Lt or Significance of environmental 
exposure pathways for technetium. Hoffman, F.O.; Gardner, 
R.H.; Bartell, S.M. (Oak aoe National Lab., ™N (USA)). 
1984. Contract AC05-840R21400. 3lp. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85000266. 

From Scientific seminar on the behavior of technetium in the 
age Cadarache, France (23 Oct 1984). 

umerical simulation techniques are used to produce a prob- 

Pr ge foc reggae ngs ee coro ag 
signed to the parameters of radiological assessment models. This 
range is used to indicate the uncertainty in the model's prediction. 
The importance of individual parameters and exposure pathways is 
determined by their relative contribution to this simulated uncer- 
tainty index. The major pathways of exposure to humans resulting 
from the airborne emissions of Tc involve the consumption of 
vegetables, vegetable products, and poultry eggs. The most impor- 
tant model parameters are related to the mobility of Tc in soil, 
the incorporation of Tc into the edible portions of crops, its 
transfer from vegetation to poultry eggs, and its atmospheric depo- 
sition. Uncertainty in the dose for individuals exposed to *°Tc-con- 
taminated liquid discharges is dominated by the bioaccumulation of 
this isotope in aquatic food chains and by the possibility that con- 
taminated surface water will be used as a source of drinking water. 
Results suggest that future reductions in the present estimates of un- 
certainty will lead to the dismissal of Tc as an environmentally 
important radionuclide, provided that de minimis dose levels are 
eventually adopted and releases of ®Tc from individual nuclear 
fuel cycle facilities will not be substantially larger than 1 Ci/year to 
the atmosphere and 100 Ci/year to the aquatic environment. These 
conclusions do not account for the possibility of a large long-term 
accumulation and remobilization of Tc in aquatic sediment and/ 
or surface soils. 32 references, 9 tables. 


(CONF-8410157—3) Chemical form of technetium 
and the ein genre 
rats. Garten, C.T. Jr.; 


ry 
yttenaere, C.; Vandecasteele, C.M.; Kirchmann, R.; Van 
Bruwaene, R. (Oak Ridge National Lab., ™ (USA); Lou- 
vain Univ. (Belgium). Lab. de Physiologie Ve le; Centre 
d'Etude de Energie Sage ea Mol (Belgium)). 1984. Con- 
tract AC05-840R21400. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE 5002319. 
From Scientific seminar on the behavior of technetium in the 
ovens Cadarache, France (23 ~ 1984). 

The food chain availability of technetium incorporated into 
plant tissue, its chemical form in corn leaves, and the potential for 
gastrointestinal absorption of plant-incorporated technetium was in- 
vestigated. Technetium-95m was incorporated into corn leaves via 
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root uptake. Chemical fractionation of the /sup 95m/Tc in leaves 
showed that 60% was extractable with boiling ethanol and weak 
mineral acids. The remainder was associated with cell walls and 
was extractable by harsh chemical treatment. Gel permeation chro- 
matography of the cytosol, indicated that 50% of the /sup 95m/Tc 
co-chromatographed with anionic pertechnetate; however, it was 
impossible to distinguish if this pure pertechnetate or technetium 
complexed with organic molecules. Technetium-95m was adminis- 
tered to laboratory rats in a single dose as: (1) intravenous injection 
of pertechnetate, (2) pertechnetate mixed with standard laboratory 
food, and (3) a meal containing /sup 95m/Tc biologically incorpo- 
rated into corn leaves. High concentrations of /sup 95m/Tc were 
found in the thyroids, hair, kidneys, and liver of rats. Technetium 
rapidly disappeared from the liver, kidneys, and other tissues, but 
remained in the thyroids and hair. Urinary excretion of technetium 
decreased, and fecal excretion increased when technetium was fed 
to rats as a /sup 95m/Tc incorporated into corn leaves. The per- 
cent of the administered dose absorbed into thyroid gland and the 
kidneys was less when technetium was biologically incorporated 
into corn leaves than when pertechnetate was mixed with food. Bi- 
ological incorporation of technetium into plants appears to reduce 
its potential for food chain transfer by decreasing its availability for 
gastrointestinal absorption. 5 references, 4 figures, 3 tables. 


3324 (CONF-8410157—4) Transfer of **!I and /sup 
95m/Tc from to goat milk. Bondietti, E.A.; Garten, 
C.T. Jr. (Oak Ridge National Lab., TN (USA)). 1984. Con- 
tract AC05-840OR21400. 16p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85002501. 

From Scientific seminar on the behavior of technetium in the 
environment; Cadarache, France (23 Oct 1984). 

Field measurements were made in 1983 on the transfer of 
131] and /sup 95m/Tc from spray-contaminated pasture to goat's 
milk. The transfer of ‘*I to milk was similar to that used for math- 
ematical models in US Nuclear Regulatory Commission Regulatory 
Guide 1.109, which was derived from stall-feeding experiments 
using capsulized doses. Compared to ™"I, the /sup 95m/Tc trans- 
ferred to milk was about 5600 times less. The lower transfer result- 
ed from both immobilization of technetium on pasture prior to in- 
gestion as well as reduced gastrointestinal absorption. The results 
show that the food chain transfer of technetium to milk is much 
less than that previously expected based on inferences made from 
metabolism studies. 6 references, 4 figures, 1 table. 


3325 (DOE/DP/00539—052) Nevada Test Site Experi- 
mental Farm: summary report 1963-1981. Black, S.C.; Smith, 
D.D. (Environmental Protection Agency, Las Vegas, NV 
(USA). Environmental Monitoring Systems Lab). Aug 
1984. Contract AI08-76DP00539. 64p. (EPA—600/4-84- 
066). NTIS, PC A04/MF A01; GPO Dep. File Number 
DE85002783. 

This report summarizes the findings from experiments con- 
ducted at the Experimental Dairy Farm located on the Nevada 
Test Site. These experiments included the air-forage-cow-milk 
transport of the radioiodines, and the metabolism and milk transfer 
of other fission products and several actinides. Major studies are 
listed in chronological order from 1964 to 1978 and include the 
purpose, procedures, isotopes used, and findings for each such 
study. Animal exposures occurred from fallout, from artificial aero- 
sol generation, and from oral or intravenous administration. A com- 
plete bibliography and references to published reports of the experi- 
ments are included. The findings from the radioisotope studies at 
the Experimental Dairy Farm and the results obtained from the 
Animal Investigation Program provide a rationale for making pre- 
dictions and for planning protective actions that could be useful in 
emergency response to accidental contaminating events where fresh 
fission products are involved. 61 references. 


3326 (DOE/DP/00539—053) Population distribution 
around the Nevada Test Site, 1984. Smith, D.D.; Coogan, 
J.S. (Environmental Protection Agency, Las Vegas, NV 
(USA). Environmental Monitoring 2 ystems Lab.). Aug 
1984. Contract AI08-76DP00539. 9 (EPA—600/4-84- 
067). NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE85002393. 
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The Environmental Monitoring Systems Laboratory 
(EMSL-LV) conducts an offsite radiological safety program outside 
the boundaries of the Nevada Test Site. As part of this program, 
the EMSL-LV maintains a comprehensive and current listing of all 
rural offsite residents and dairy animals within the controllable sec- 
tors (areas where the EMSL-LV could implement protective or re- 
medial actions that would assure public safety). This report was 
produced to give a brief overview of the population distribution 
and information on the activities within the controllable sectors. 
Obviously the numbers of people in a sector change dependent 
upon the season of the year, and such diverse information as the 
price of minerals which relates to the opening and closing of 
mining operations. Currently, the controllable sectors out to 200 
kilometers from the Control Point on the NTS are considered to be 
the entire northeast, north-northeast, north, north-northwest, west- 
northwest sectors and portions of the east and east-northeast sec- 
tors. The west-southwest and south-southwest sections are consid- 
ered controllable out to 40 to 80 kilometers. No major population 
centers or dairy farms lie within these sectors. 7 references, 5 fig- 
ures, 2 tables. 


3327 (DOE/EV/10305—12) Effects of barium chloride 
treatment of uranium mill tailings and ore on radon emana- 
tion and 27°Ra levels. Progress report. Ibrahim, S.A.; Flot, 
S.L. (Colorado State Univ., Fort Collins (USA). Dept. of 
Radiology and Radiation Biology). 30 Nov 1983. Contract 
AC02-79EV 10305. 63p. NTIS, PC A04/MF A001; GPO 
Dep. File Number DE85000010. 

Thesis. 

The purpose of this study was to investigate the effect of 
barium chloride treatments on: reduction of *Rn emanation from 
mill wastes; reduction of ?**Ra levels in wastewater; and decreased 
leachability of 7*Ra from mill wastes. Baseline ***Ra concentra- 
tions were determined for ore and tailings as well as radon emana- 
tion fractions. Uranium ore was treated with soluble barium at con- 
centrations of 10, 25, 50, and 100 mg per litre of slurry. The leach- 
liquor declined in ***Ra concentration by as much as 50%. When 
soluble potassium as well as barium was used in the treatment proc- 
ess at equal concentrations of 10, 25, 50, and 100 mg per litre of 
slurry, a similar reduction was observed. No significant difference 
was noted between the two treatment regimes. An accelerated 
leaching experiment was performed on the ore treated with barium 
chloride. All treatment groups except that treated with 10 mg of 
soluble barium per litre of slurry showed significant decreases in 
leachability. Available **Rn (corresponds with radon emanation 
fraction) was measured in treated and untreated ore. Ore treated 
with concentrations of Ba** up to 1.00 mg per gram of ore did not 
show a statistically significant reduction in available 7**Rn, howev- 
er when potassium sulfate was also added, a significant decline was 
noted. This study suggests that barium chloride treatments reduce 
radon emanation from mill wastes and reduce 7**Ra levels in 
wastewater. Leachability of Ra from treated samples decreased 
markedly. 19 references, 8 figures, 7 tables. 


3328 (DOE/EV/10305—13) Leachability of 7°*Ra from 
spiked soil as a function of time. Deming, E.J. a 
State Univ., Fort Collins (USA). Dept. of Radiology 

Radiation Biology). Fal 1983. Contract ACO2T9EN10305. 
a LL Re A03/MF A01; 1; GPO Dep. File Number 


The bioavailability of *“*Ra for plant uptake may be depend- 
ent on its solubility from the soil components. Solubility of radium 
from soil may change with time due to chemical and physical bind- 
ing. A laboratory study was designed to provide data on the water 
leachable fraction of ?**Ra from spiked soil as a function of time. A 
decreasing trend in the percent leachable fraction was observed 
over time. The data was modeled by non-linear regression to be a 
decreasing exponential to a constant value. This information may be 
helpful in providing an understanding of a similar trend observed in 
plant uptake studies. The value for the available amount of radium 
determined in this investigation may help to provide a more mean- 
ingful measurement of concentration ratios in plants. 22 references, 


3 figures, 5 tables. 
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3329 (DOE/EV/10305—14) Intrusion of soil covered 
uranium mill tailings by whitetail prairie dogs and 
Richardson's ground squirrels. Shuman, R. (Colorado State 
Univ., Fort Collins (USA). Dept. of Radiology and Radi- 
ation Biology). Spr 1984. Contract AC02-79E 710305. 83p. 
NTIS, PC A05/MF A0l; GPO Dep. File Number 
DE85000007. 

Thesis. 

The primary objective of the reclamation of uranium mill 
tailings is the long-term isolation of the matrial from the biosphere. 
Fossorial and semi-fossorial species represent a potentially disrup- 
tive influence as a result of their burrowing habits. The potential 
for intrusion was investigated with respect to two sciurids, the whi- 
tetail prairie dog (Cynomys leucurus) and Richardson's ground 
squirrel (Spermophilus richardsonii). Populations of prairie dogs 
were established on a control area, lacking a tailings layer, and two 
experimental areas, underlain by a waste layer, in southeastern Wy- 
oming. Weekly measurements of prairie dog mound surface activi- 
ties were conducted to demonstrate penetration, or lack thereof, of 
the tailings layer. Additionally, the impact of burrowing upon 
radon flux was determined. Limited penetration of the waste layer 
was noted after which frequency of inhabitance of the intruding 
burrow system declined. No significant changes in radon flux were 
detected. In another experiment, it was found that Richardson's 
ground squirrels burrowed to less extreme depths when confronted 
by mill tailings. Additional work at an inactive tailings pile in west- 
ern Colorado revealed repeated intrusion through a shallow cover, 
and subsequent transport of radioactive material to the ground sur- 
face by prairie dogs. Radon flux from burrow entrances was signifi- 
cantly greater than that from undisturbed ground. Data suggested 
that textural and pH properties of tailings material may act to dis- 
courage repeated intrusion at some sites. 58 references. 


3330 (DOE/OR/00033—T76) Determination of the ra- 
diation from an orange fiestaware cup. Thompson, E.A. (Oak 
Ridge Associated Universities, Inc., TN (USA)). 1984. Con- 
tract AC05-760R00033. 40p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85000550. 

The potential hazard of a cup decorated with an uranium- 
containing glaze was determined. The radiation dose was measured 
by taping film badges to the cup for 24 hours. It was concluded 
there was no significant health hazard. The only potentially hazard- 
ous exposure would be to beta radiation, and direct contact for 20 
h/day would be required to reach occupational exposure limits. 16 
references, 8 figures, 8 tables. (ACR) 


3331 (DOE/TIC—11468) Models and parameters for 
environmental radiological assessments. Miller, C.W. (ed.). 
(Oak Ridge National Lab., TN (USA)). 1984. Contract W- 
7405-ENG-26. 156p. NTIS, PC A08/MF A0O1. File Number 
DE81027154. 

This book presents a unified compilation of models and pa- 
rameters appropriate for assessing the impact of radioactive dis- 
charges to the environment. Models examined include those devel- 
oped for the prediction of atmospheric and hydrologic transport 
and deposition, for terrestrial and aquatic food-chain bioaccumula- 
tion, and for internal and external dosimetry. Chapters have been 
entered separately into the data base. (ACR) 


3332 (DP-MS—84-117) Environmental tritium transport 
model. Application to the dose evaluation for members of the 
public. Murphy, C.E. Jr. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1984. Con- 
tract AC09-76SR00001. 2ip. (CONF-8410171—2). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002832. 

From US/Japan workshop on tritium radiobiology and 
health physics; Tokyo, Japan (29 Oct 1984). 

A model of tritium dispersion and cycling in terrestial eco- 
systems surrounding an atmospheric source of tritium is presented. 
The model structure is described. Results of simulations of three re- 
lease cases are used to illustrate the dynamics of the model. The 
three cases are: a release of 100% TH, a release of 100% THO, and 
a release of 50% TH and 50% THO. The TH release is character- 
ized by having a lower total retention of tritium in the ecosystem 
than the THO case. However, a greater fraction (but lower abso- 
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lute amount) of the tritium in the TH release is found in the organic 
component of vegetation and the animals that feed on the vegeta- 
tion. 24 references, 1 table. 


3333 (FRNC-TH—1156) Contribution to the study of 
natural radioactivity in the north region of Haute-Vienne de- 

Fikri, A. (Limoges Univ., 87 (France)). 1981. 57p. 
(In French). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE84751854. 

In this study concerning a region with abundant uranium ore 
deposits, the following topics are emphasized: low level radioactiv- 
ity of surface waters with measured values lower than the safety 
standards of international organizations; the radioactivity of plants 
growing on this area due to potassium 40; the meteorological vari- 
ations of the atmospheric radioactivity, daily variations, monthly 
variations. 


3334 (PB—84-212216) Radiological survey of Ports- 
mouth Naval Shipyard, Kittery, Maine, and environs. Callis, 
R.S.; Windham, S.T.; Phillips, C.R. (Environmental Protec- 
tion ’ Agency, Montgomery, e (USA). Eastern Environ- 
mental Radiation Facility). Jul 1979. 25p. (EPA—520/5-79- 
003). NTIS, PC A02/MF A011. 

The Eastern Environmental Radiation Facility (EERF), U.S. 
Environmental Protection Agency (USEPA), in cooperation with 
the U.S. Naval Sea System Command (NAVSEA) has conducted 
several radiological surveys of ports which serve nuclear powered 
vessels. These studies were undertaken to determine if nuclear pow- 
ered vessel operations, including berthing, repair, and servicing 
have created environmental radioactivity levels which could result 
in significant radiation exposure to the public. This survey of Ports- 
mouth Naval Shipyard (PNS) was conducted July 1977. 


3335 (PB—84-215581) Eastern Environmental Radiation 
Facility radiochemistry manual, Lieberman, R. 


(Environmental Protection Agency, Montgomery, AL 


(USA). Eastern Environmental Radiation Facility). Jun 
= 236p. (EPA/520/5—84-006). NTIS, PC Aill/MF 


This manual provides a convenient and accurate reference 
for the determination of pertinent radionuclides and stable elements 
in environmental and bioassay samples. All of the described proce- 
dures have been used routinely in the analysis of many samples. In 
addition to the chemical procedures, sections have also been includ- 
ed on radioactivity counting, standardization, and quality control. 
Periodically, the manual will be updated and corrected with new 
procedures and sections added. 


(RHO-HS-SR—83-13-Rev.1P) Rockwell Hanford 
Stine environmental surveillance annual report. Calen- 
dar year 1983. Conklin, A.W. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford 
ations). Aug 1984. Contract AC06-77RL01030. 135p. Ss, 
PC A07/MF AOl1; 1; GPO Dep. File Number DE85002510. 

Rockwell Hanford Operations (Rockwell) manages the fuel 
reprocessing and radioactive waste management facilities in the 200 
Areas (or Separations Area) and maintains the retired radioactive 
dry waste disposal sites in the 600 Area. The Hanford Site is locat- 
ed within the Pasco Basin in southeast Washington State, approxi- 
mately 270 km southeast of Seattle and 200 km southwest of Spo- 
kane. The 200 Areas are approximately in the center of the Han- 
ford Site, 11 km south of the Columbia River. This report describes 
Rockwell environmental surveillance results and activities during 
calendar year 1983. Radionuclide concentrations in air and water 
are compared with the Table II Concentration Guidelines of DOE 
Order 5480.1, Chapter XI (DOE, 1981). In addition, all Rockwell 
environmental radiation data are compared, where applicable, with 
background data obtained by the Pacific Northwest Laboratory 
(PNL) environmental surveillance program. 13 references, 56 fig- 
ures, 23 tables. 
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(ZfI-Mitt—80) 3. workshop on isotopes in nature. 
Volume 1, Synopses and poster presentations. Akademie dec der 
Wissenschaften der DDE. Lei Leipzig. Zentralinstitut fuer Iso- 
topen- und Strahlenforschun if Nov 1983. 159p. (CONF- 

8311182—Vol.1). NTIS (US Sales Only), PC AO: /MF AOl. 
File Number DE85780084. 

From 3. workshop on isotopes in nature; Leipzig, German 
D.R. ¢ Nov Perna 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


Estimated dose to man from uranium milling via 
the beef/milk food-chain pathway. Rayno, D.R. (Argonne 
National Lab., IL). Science of the Total Environment; 31: No. 
3, 219-241(1 Dec 1983). 

One of the major pathways of radiological exposure to man 
from uranium milling operations is through the beef/milk food 
chain. Studies by various inv: have shown the extent of 
uptake and distribution of 238U, 234U, 230Th, 226Ra, 210Pb, and 
210Po in plants and cattle. These long-lived natural radioisotopes, 
all nuclides of the uranium decay series, are found in concentrated 
amounts in uranium mill tailings. In this paper, data from these in- 
vestigations are used to estimate the dose to man from consumption 
of beef and milk from cattle that have fed on forage contaminated 
with the tailings. The estimated doses from this technologically en- 
hanced source are compared with those resulting from average die- 
tary intake of these radionuclides from natural sources. 


3339 Small mammal soil burrowing as a radionuclide 
transport vector at a radioactive waste disposal-area in south- 
eastern Idaho. Arthur, W.J. III; Markham, O.D. (Idaho Na- 
tional Engineering Lab., Idaho Falls). Journal of Environ- 
mental Quality; 12: No. 1, 117-122(Jan-Mar 1983). 

During 1978 and 1979, small mammals excavated a total 
mass Of 12,450 kg soil to the 36-ha surface of a solid radioactive 
waste disposal area in southeastern Idaho. Elevated concentrations 
of **Pu, 7° 4°Py, and *!Am were detected in excavated and sur- 
face soils in the waste disposal area. The inventory of 66 wCi(®Sr, 
137Cs, 238Py, 239 40Py and *41Am) transported to the surface of the 
waste disposal area by small mammal excavations was significantly . 
(P = 0.05) greater than the 20 Ci estimated to occur in excavated 
soils at a control area where no radioactive waste was disposed. 
Seventy-seven percent of the radioactivity in soil excavated to the 
surface of the waste disposal area by small mammals was ***Pu, **° 
Pu and *!Am; 98% of the radioactivity in excavated soil in the 
control area was Sr and '°7Cs. Small mammal burrowing is a 
mode of transuranic radionuclide transport to the surface of the 
waste disposal area; however, the total amount of plutonium in ex- 
cavated soils was only 0.05% of the amount estimated to occur in 
waste disposal area surface soils in 1974. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 5105001937, 1972, 1973, 1974, 1975, 3524 


3340 (DOE/NBM—5001300) National Environmental 
Research Park, Savannah River Plant, Aiken, South Carolina. 
(Energy Research and Development Administration, Aiken, 
SC (USA). Savannah River Operations Office). Dec 1975. 
lp. NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85001300. 
The United States’ first National Environmental Research 
Park consists of 200,000 acres of the Savannah River Plant. This 
pamphlet briefly describes the park and ten major research areas 
currently being pursued: food chain analysis, heated pond studies, 
thermal effects laboratory, swamp studies, dose-to-man program, 
river studies, research in natural areas, wildlife, meteorological 
data, and forestry research. (ACR) 


3341 (EGG-NPR—6688-Vol.1-Summ.) INEL environ- 
mental characterization report. Volume I. Summary. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Sep 1984. Contract 
AC07-761D01570. 321p. NTIS, PC Al4/MF A0Ol; 1; GPO 
Dep. File Number DE85002244. 
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This environmental characterization report contains general 
information on environmental aspects of the INEL, and specific in- 
formation on two areas within the INEL which have been tenta- 
tively selected for NPR siting. The objective is to present environ- 
mental information but not assess environmental impacts. Impacts 
will be addressed specifically at a later date when an EIS is pre- 
pared. The information in this report will be used to evaluate the 
siting of various reactor types at each of the three reservation alter- 
natives. The report covers geography, physiography, and demogra- 
phy of the INEL, ecology, climatology overview, geology and seis- 
mology, hydrology, cultural resources assessment, baseline socio- 
economic data, description of INEL facilities and capabilities, efflu- 
ent and environmental measurements and monitoring programs, ex- 
posure pathways, and environmental laws and regulations. 


3342 (PB—84-212356) Assessment of hazardous waste 

damage case histories. Final report. (Hart 
(Fred C.) Associates, Inc., New York (USA)). Apr 1984. 
419p. NTIS, PC A18/MF AOl1. 

This report summarizes existing data on damage histories as- 
sociated with land and non-land based hazardous waste storage, 
treatment, and disposal facilities. The objectives were to develop 
estimates of potential damages due to hazardous waste mismanage- 
ment and to develop an extensive data base delineating the types of 
damages that could occur and the reasons for those damages. While 
a total of 929 sites were selected for evaluation by this study, be- 
cause very specific criteria were utilized in selecting these sites, 
they are not necessarily representative of all hazardous waste 
damage cases. However, the study has provided information that 
should be useful in gaining an understanding of: kinds of events that 
have resulted in contamination or damage at different facility types, 
kinds of chemicals commonly implicated at different facility types, 
kinds of remedial responses that have been initiated at a number of 
sites, and kinds of facilities and facility operations that have led to 
contamination and damage incidents in the past. 


3343 (EGG-NPR—6688-Vol.2-App.A-D) INEL environ- 
mental characterization Volume II. Appendices A-D. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1984. Con- 
tract AC07-76ID01570. 910p. NTIS, PC A99/MF AOI; 1; 
GPO Dep. File Number DE85001204. 

This volume contains appendices: (1) a socioeconomic data 
base for southeastern Idaho; (2) an ecological characterization of 
the INEL,; (3) site-specific climatology summary, NPR primary and 
alternate sites; (4) NPR site borehole completion; (5) an investiga- 
tion of the principal lineament at the INEL; (6) an investigation of 
Clay Butte, Idaho; (7) Arco and Howe fault study; (8) seismology 
of the INEL; (9) geologic map of the INEL; and (1) geologic ages 
of the INEL. (ACR) 


3344 (EGG-NPR—6688-Vol.3-App.E-H) INEL environ- 
mental characterization report. Volume III. Appendices E-H. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1984. Con- 
tract ACO7-761D01570. 492p. NTIS, PC A21/MF AOI; 1; 
GPO Dep. File Number DE85001233. 

This volume contains the following appendices: (1) INEL 
subsurface hydrology; (2) cultural resources assessment of two 
study areas on the INEL; (3) description of INEL facilities; and (4) 
effluent measurements and environmental monitoring programs. 


5106 Regulations 


3345 (PB—84-215128) State of toxic and dangerous 
waste disposal in the countries of the EEC. Volumes 1-3. 
Final report. Masse, B.; Rieupet, A. (Commission of the Eu- 
ropean Communities, Luxembourg). 1983. 33lp. (In 
French). (EUR—8439-FR). NTIS, PC E13/MF E13. 

A study of the situation regarding disposal of toxic and dan- 
gerous waste in the EEC has been carried out. For each Member 
State, the organization and control procedures, the amount of efflu- 
ent from the various industries, and methods of treatment have 
been collected and analyzed. Two approaches to the legal control 
of toxic effluent exist. Some states operate a global approach in the 
form of a basic body of law, while others use a more direct ap- 
proach in the form of specific regulations. Comparison of the infor- 
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mation obtained for the different states has been hampered by the 
lack of a common language/nomenclature on the subject of waste 
and the development of such a common language is recommended. 
Proposals for Community action in the field of regulations on waste 
and in the application of treatment methods are given. 


52 ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 5200002435 


3346 (PB—84-904200) EPA (Environmental Protection 
an. — bibliography quarterly abstract bulletin. 

ports. (Environmental Protection Agency, 
Washington, 1 ‘ie (USA). Office of Administration). 1984. 4 
issuesp. Paper copy available on subscription, North Ameri- 
can Continent price $70.00/year; all others write for quote. 
Single copies available in paper or microfiche. 

Supersedes PB83-904200. 

The EPA Cumulative Bibliography 1970-1976 published in 
December 1976 (order number PB-265 920) contains a bibliographic 
citation with abstract for reports generated by EPA and its prede- 
cessor agencies and entered into the NTIS collection through 1976. 
Access points to this cumulative are by Report Title; Subject (key- 
word); Corporate or Personal Author; Contract Number; and Ac- 
cession/Report Number. Beginning in March 1977, quarterly 
update supplements were published listing and indexing EPA tech- 
nical reports and journal articles entered into the NTIS collection 
during the preceding quarter. An additional index titled Sponsoring 
EPA Office was included as well. The fourth issue of the year con- 
tains bibliographic citations with abstracts for the preceding quarter 
and cumulative indexes for the calendar year. 


3347 (TVA/ONRED/AWR—84/26) Floods on Green 
River, Hurricane and Chalk Creeks, and Rocky Mill Branch 
in the vicinity of Waynesboro, Tennessee. Flood report. (Ten- 
nessee Valley Authority, Knoxville (USA). Office of Natu- 
ral Resources and Economic Development). Aug 1984. 78p. 
NTIS, PC A05/MF AO1. File Number DE85900233. 

The extent and severity of the flood potential along selected 
reaches of Green River, Hurricane and Chalk Creeks, and Rocky 
Mill Branch in the vicinity of Waynesboro, Tennessee is described. 
The report was prepared by TVA in response to a request by the 
city of Waynesboro for up-to-date information regarding the flood 
potential along the studied stream reaches in order to better admin- 
ister its floodplain management program. A previous TVA report 
Flood Situation Along Green River and Hurricane Creek at 
Waynesboro, Tennessee, published in May 1962 is updated and ex- 
panded. Detailed information concerning the current flood threat 
along the studied stream reaches is provided. 3 references, 15 fig- 
ures, 8 tables. 


5201 Basic Studies 
REFER ALSO TO CITATION(S) 5201001999, 3312 


3348 (DOE/EV/10486—T1) Climatic freshening of the 
deep North Atlantic (north of 50°N) over the past 20 years. 
Final report. Broecker, W.S.; Jenkins, W.J.; Rhines, P.B.; 
Rooth, C.G.; Swift, J.H.; Takahashi, if Williams, R.T. (Co- 
lumbia Univ., Palisades, NY (USA). Lamont-Doherty Geo- 
logical Observatory; Woods Hole Oceanographic Institu- 
tion, MA (USA); Miami Univ., FL (USA). Rosenstiel 
School of Marine and Atmospheric Sciences; Scripps Insti- 
tution of Oceanography, La Jolla, CA (USA)). 1982. Con- 
tract AI01-80EV10486. 12p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE85002257. 

The Transient Tracers in the Ocean (TTO) program was ini- 
tiated as a multi-institution, multi-year effort to study ocean trans- 
port processes by measuring the distributions of man-made trace 
substances as they penetrate into the oceans. During the first major 
field effort of the TTO program, we carried out a seven leg cruise 
in 1981, occupying 250 geochemical stations covering the North 
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Atlantic from 15°N to Spitsbergen. Samples were taken for the 
measurement of tracers such as tritium (and its daughter *He) and 
4C which were produced by atmospheric nuclear weapons testing, 
and tracers that are byproducts of industrial activities, e.g. **Kr 
and trichlorofluoromethane. In addition, a series of precise meas- 
urements of nutrients, dissolved oxygen and hydrographic proper- 
ties were made. We report here preliminary hydrographic results 
from the three most northerly legs, which show a temperature-sa- 
linity relationship throughout a large portion of the water volume 
north of 50°N systematically different from previously obtained 
(IGY) data. We contend that this difference is a result of a climatic 
variation in atmospheric and cryospheric conditions which manifest 
itself in a net change in the temperature and salinity characteristics 
of the overflow waters which supply the North Atlantic Deep 
Water masses. 11 references, 3 figures. 


3349 (DREP/TM—83-8) Ice conditions off the north 
coast of Ellesmere Island, spring 1980. Serson, H.V. (De- 
fence Research Establishment Pacific, Victoria, British Co- 
lumbia (Canada)). Jul 1983. 23p. NTIS (U (US Sales Only), PC 
A02/MF AO1. File Number D 

satcine ok Gx anar chaner Miadaicniien take 
mouth of Nansen Sound to Cape Albert Edward, carried out in the 
spring of 1980, indicated that no marked changes in ice conditions 
had taken place since a survey made in the spring of 1967. 16 refer- 
ences, 11 figures. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 5202001797, 1804, 1928, 1931, 1938, 2564, 
2854, 3070, 3308, 3315, 3364, 3367 


3350 (CONF-8410174—1) Permissible concentrations of 
St SO at ee ee oe ae 
Jones, T.D.; Walsh, P.J.; Zeighami, E.A. (Oak Ridge Na- 
tional Lab., "TN (USA)). 1984. Contract AC05-840OR21400. 
31p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85002499. 

From Advances in health risk assessment for systemic toxi- 
cants and chemical mixtures meeting; Cincinnati, OH, USA (23 Oct 
1984). 

‘ Many chemicals are of concern to human health, but only a 
few have epidemiologically derived risk estimates. About 45,000 
chemicals are listed in the Registry of Toxic Effects of Chemical 
Substances (RTECS), most of which have had some testing in sub- 
human models. RTECS entries range from cellular effects through 
organoleptic damage to lethality, with many pathological endpoints 
including molecular changes, irritation, teratogenesis, cancer, mor- 
tality, etc. However, it is difficult to extend test results to risk as- 
sessments. If the results are extended, the degree of validity is 
highly uncertain. This paper describes a logical basis for using the 
entire complex spectrum of test results to evaluate the overall toxi- 
cological potency of a chemical to be assayed (i.e., an interviewing 
chemical), and how to derive tentative permissible concentrations 
in air and water for any particular chemical not having regulatory 
guidance. This approach has been tested for 16 reference chemicals 
discussed in NIOSH Criteria Documents, EPA-CAG reports, etc. 
37 references, 3 figures. 


(DOE/EV/05486—1) West Florida continental 
shelf: a study of geothermal flows and other processes affect- 
ing radionuclides and trace metals. Final report, July 1, 1977- 
September 30, 1982. Fanning, K.A.; Betzer, P.R.; Byrne, 
R.H. (University of South Florida, ’St. Petersbur, (USA). 
Dept. of Marine Science). 1982. Contract AS05-77EV05486. 
3lp. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE85001666. 

The characteristics and distribution of submarine geothermal 
springs along Florida’s west coast were studied. The composition of 
the effluent, expressed as chlorinity ratios, indicates the source is 
normal seawater. Six springs have been definitely identified, occu- 
pying an 85 km? area off Fort Myers, Florida. The effluent is acidi- 
fied, impoverished in magnesium and phosphate, and enriched in 
calcium, silica, Ra-226, Rn-222 and metals, and reduced compared 
to the parent seawater. 6 references, 5 figures, 2 tables. 
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3352 (DOE/EV/70040—T1) Hydrocarbon studies in 


gton Univ., Seattle (USA). 
t. of res = as Feb 1979. Contract AT06- 
76EV 70040. 44 S, PC A03/MF A0l1; 1; GPO Dep. 
File Number D 85001682. 

This report summarizes the past year’s progress in studies of 
the amounts, types and probable origins of aliphatic, aromatic, S- 
and N-containing hydrocarbons in sediments, organisms, and waters 
of Puget Sound and the Washington coast. We are trying to identi- 
fy the relative importance of the various possible sources of these 
substances, the major pathways by which they are transferred 
through some parts of the marine food web, their rates of transfer, 
and their ultimate fates. We have found that changes in aliphatic 
and aromatic hydrocarbon compositions are evident in “°Pb-dated 
sediment cores from central Puget Sound. These changes are due 
both to natural diagenetic processes and to low-level inputs of fossil 
fuels from a variety of sources. We have found measurable amounts 
of both S- and N-containing compounds in these Puget Sound sedi- 
ments. Our studies of the role of zooplankton fecal pellets in the 
cycling of trace chemicals in the sea have shown that fecal pellets 
are an important vertical transport agent for hydrocarbons in the 
sea. We now have defined the natural variations in **C and “%C/ 
12C isotope ratios of the inorganic carbon in Puget Sound seawater. 
Carbon isotope abundances for organisms and sediments are also re- 
ported for selected sites. 60 references, 10 figures. 


progress, 
hall, A.W. (comps.). (Washin 


3353 (DOE/EV/70040—T2) Hydrocarbon studies in 
Puget Sound and off the Washington coast. Report of 
progress, March 1981-May 1982. Carpenier, R. (comp.). 
(Washington Univ., Seattle (USA). t. of Oceanogra- 
phy). Jun 1982. Contract AT06-76EV70040. 14p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE85001683. 

This report summarizes the past year’s progress in studies of 
the amounts, types and probable origins of aliphatic, aromatic, S- 
and N-containing hydrocarbons in sediments, organisms and waters 
of Puget Sound and the Washington coast. We are identifying the 
relative importance of the various possible sources of these sub- 
stances, the major pathways by which they are transferred through 
some parts of the marine food web, their rates of transfer, their pos- 
sible transformations into other chemical forms, and their ultimate 
fates. We have found that changes in aliphatic, aromatic and N-con- 
taining hydrocarbons are evident with depth in *"°Pb-dated sedi- 
ment cores from central Puget Sound. These changes are due both 
to natural diagenetic processes and to low level inputs of fossil hy- 
drocarbons from a variety of energy related activities. The presence 
of these hydrocarbons from various chronic sources must be con- 
sidered and taken into account when assessing potential impacts of 
any future oil spills or refinery or transshipment terminals proposed 
for future development. The greatest polynuclear aromatic hydro- 
carbon fluxes are to central Puget Sound sediments near the major 
urban areas, rather than in northern Puget Sound near the major 
refineries. We have found S-containing hydrocarbons in Puget 
Sound sediments which are largely due to natural sources. In con- 
trast, N-containing hydrocarbons appear largely due to anthropo- 
genic inputs, probably from atmospheric dusts rich in these com- 
pounds from combustion processes. The N-containing azaarenes are 
especially enriched in layers of sediment containing coal particles 
and may turn out to be good indicators of coal dust contamination 
of sediments. Our studies of the role of zooplankton fecal pellets in 
the cycling of trace chemicals in the sea have shown that fecal pel- 
lets are an important vertical transport agent for hydrocarbons. 4 
figures. 


3354 (DOE/EV/70040—T3) Hydrocarbon studies in 
Puget Sound and off the W Coast. Report of 
progress, March 1980-February 1981. Carpenter, R. (comp.). 

i m Univ., Seattle (USA). Dept. of Oceanography). 
Feb 1981. Contract AT06-76EV70040. 15p. NTIS, PC A02/ 
MF AOl; 1; GPO Dep. File Number DE85001684. 

This report summarizes the past year’s progress in studies of 
the amounts, types and probable origins of aliphatic, aromatic, S- 
and N-containing hydrocarbons in sediments, organisms and waters 
of Puget Sound and the Washington coast. We are identifying the 
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relative importance of the various possible sources of these sub- 
stances, the major pathways by which they are transferred through 
some parts of the marine food web, their rates of transfer, their pos- 
sible transformations into other chemical forms, and their ultimate 
fates. We have found that changes in aliphatic, aromatic and N-con- 
taining hydrocarbons are evident with depth in *"°Pb-dated sedi- 
ment cores from central Puget Sound. These changes are due both 
to natural diagenetic processes and to low level inputs of fossil hy- 
drocarbons from a variety of energy related activities. The presence 
of these hydrocarbons from various chronic sources must be con- 
sidered and taken into account when assessing potential impacts of 
any future oil spills or refinery or transshipment terminals proposed 
for future development. The greatest polynuclear aromatic hydro- 
carbon fluxes are to central Puget Sound sediments near the major 
urban areas, rather than in northern Puget Sound near the major 
refineries. We have found S-containing hydrocarbons in Puget 
Sound sediments which are largely due to natural sources. In con- 
trast, N-containing hydrocarbons appear largely due to anthropo- 
genic inputs, probably from atmospheric dusts rich in these com- 
pounds from combustion processes. The N-containing azaarenes are 
especially enriched in layers of sediment containing coal particles 
and may turn out to be good indicators of coal dust contamination 
of sediments. Our studies of the role of zooplankton fecal pellets in 
the cycling of trace chemicals in the sea have shown that fecal pel- 
lets are an important vertical transport agent for hydrocarbons. 5 
figures. 


3355 (ORNL/TM—9234) Evaluation of the proposed Y- 
12 steam plant wastewater treatment system. Walker, J.F. Jr.; 
Brown, C.H. Jr.; Dinsmore, G.B. (Oak Ridge National 
Lab., TN (USA)). Sep 1984. Contract AC05-840R21400. 

. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85001536. 

A wastewater treatment facility has been conceptually de- 
signed to treat the Y-12 steam plant and ancillary effluents to meet 
the Clean Water Act's Best Available Technology limitations. This 
report presents the results of a program to acquire representative 
samples of the major effluents to be treated in this facility, to char- 
acterize these samples, and to perform a bench-scale evaluation of 
the conceptual design flowsheet. Results indicate the wastewater 
can be successfully treated with Ca(OH) to remove all pollutants, 
except copper, silver, and TSS to levels specified in the probable 
Limits for Y-12 Process Waste Discharges to East Fork Popular 
Creek. Flocculation of the sludge produced by the Ca(OH): coagu- 
lation with PURIFLOC A23 reduces sludge volume by ~ 69%. 
Results also indicate that vacuum filtration is a better alternative 
than centrifugation for dewatering the sludge. 16 references, 10 fig- 
ures, 7 tables. 


3356 (PB—84-201052) Water quality of motorway 
— Supplementary report. Colwill, D.M.; Peters, C.J.; 
erry, R. (Transport and Road Research Lab., Crowthorne 
UK}. 1984. 28p. NTIS, PC E04/MF E04. 

Measurements of the concentration of various water quality 
parameters in road-surface runoff have been made at an experimen- 
tal catchment on the M1 motorway near Toddington, Bedfordshire. 
The amounts of particulate material and associated contaminant re- 
moved from the road surface by individual events are largely dic- 
tated by the intensity of rainfall and the total volume discharged. 
Seasonal differences in water quality are directly related to de-icing 
activities; in winter, salt is the principal constituent of runoff. 
During dry periods, vehicle generated air turbulence is considered 
to be an important pathway for the removal of material from the 
carriageway. As well as these more obvious qualitative findings 
quantitative information on pollutant loadings is also presented. 
Surface runoff on motorways is estimated to yield 1500 kg/km year 
of suspended solids, 4 kg/km year of lead, 126 kg/km year of oil 
and 18 g/km year of polynuclear aromatic hydrocarbons. 


(PB—84-207323) Mechanism of semifluidized bed 

anne for biological phenol degradation. Final report 1 

1979-31 August 1982. Fan, L.S. (Ohio State 

Univ., Columbus (USA). Dept. of Chemical Engineering). 
1983. '104p. NTIS, PC A06/MF AO1. 

The kinetics of biological phenol degradation and the per- 

formance of the bacteria in a packed bed and semifluidized bed re- 
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actor were investigated in this research project. Batch studies at 
three temperatures, 24C, 35C, and 45C, were undertaken to deter- 
mine the optimum operating temperature. Sewage bacteria accli- 
mated to high phenol concentrations at each temperature were used 
in these studies. The bacteria were seeded onto various types of 
packing material for use in the semifluidized and packed bed stud- 
ies. In the semifluidized bed, the flow of gas and liquid was coun- 
tercurrent. From the semifluidized bed studies, a decrease in the 
liquid flowrate from 1500 ml/min to 100 ml/min increased the 
phenol degradation by approximately 10 percent. Investigation was 
also extended to cover the hydrodynamic behavior of the semiflui- 
dized bed. Separate experiments were conducted to study the hy- 
drodynamic behavior of countercurrent flow of gas and liquid in a 
packed bed. A computational procedure was developed which 
allows a reasonably accurate prediction of the pressure drop in the 
semifluidized bed. 


3358 Ocean life cycles and atmospheric CO. content. 
Peng, T.; Broecker, W.S. (Environmental Sciences Division, 
Oak Ridge National Laboratory, Tennessee). Journal of 
Geophysical Research; 89: No. C12, 8170-8180(20 Sep 1984). 

The possibility that changes in the ocean's Redfield ratios, in 
the ocean's plant productivity, or in the extent to which organic 
material is recycled within the ocean have significantly altered the 
atmosphere’s CO: content over the past century is examined. 
Models show that the magnitudes of the alterations in these proc- 
esses necessary to produce significant COz changes are unreason- 
ably large. For those who do not wish to accept this theoretical 
approach, we offer a means to directly monitor the impacts of life 
cycle changes. It involves determining temporal trends in the dis- 
solved Oz, NOs, and PO, contents of thermocline waters. While 
surveys carried out in 1972 (GEOSECS) and in 1981 (Transient 
Tracers in the Ocean) reveal no significant trend for the thermo- 
cline of the North Atlantic over this 9-year period, a longer period 
of observations will be necessary before film limits can be placed 
through this observational approach. 


3359 Analysis of a relationship between the vertical dis- 
tribution of inorganic carbon and biological productivity in 
the oceans. Viecelli, J.A. (Lawrence Livermore National 
Laboratory, University of California). Journal of Geophysical 
Research; 89: No. C12, 8194-8196(20 Sep 1984). 

If the assumption of steady state is made then over large 
temporal and spatial scales, a balance between the downward flux 
and oxidation of organic detritus and upward mixing of inorganic 
carbon determines the vertical distribution carbon in the ocean. 
From a mathematical statement of this balance using an empirical 
formula for the downward organic flux determined by Suess (1980) 
I derive an expression for the vertical inorganic carbon profile con- 
taining one parameter C/sub p//k, the ratio of primary productivi- 
ty measured by the '*C incubation method to the effective vertical 
eddy mixing coefficient. The best estimate for this ratio obtained by 
minimizing the variances between the available inorganic carbon 
concentration data and the derived curve is 1.5 x 10~* mol C m™*. 
This ratio is consistent with average primary productivities in the 
range of 100-170 g C m~? yr“! if one uses recent k value estimates 
based on the radiocarbon and tritium measurements (Broecker et 
al., 1980; Stuiver and Quay, 1981) and is equivalent to 20-34 gCm=? 
yr”! of new production using the definition of Eppley and Peterson 
(1979). 


3360 Kinetics of reactive dissolution of nitrogen oxides 
into aqueous solution. Schwartz, S.E.; White, W.H. (Brook- 
haven National Lab., Upton, NY). pp 1-116 of Trace atmos- 
pheric constituents: properties, transformations, and fates. 
Schwartz, S.E. (ed.). New York, NY, USA; John Wiley and 
Sons, Inc. (1983). Contract AC02-76CH00016. 

The reactive dissolution of nitrogen oxides NO2 and NO into 
aqueous solution is a potentially important process relative to the 
fate of these substances in the atmosphere. The quantitative descrip- 
tion of this process requires knowledge of the pertinent equilibrium 
constants and kinetic rate constants. These quantities are directly 
relevant as well to development of analytical methods for these 
compounds, development of flue-gas scrubbers, and interpretation 
of the mechanism of toxicity of these compounds to plant and 
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animal systems. There is a wide and diverse literature pertaining to 
the mechanism and kinetics of the reactive dissolution of nitrogen 
oxides into aqueous solution, including indirect measurements of 
phase-mixed kinetics and measurements of aqueous-phase kinetics, 
as well as measurements of the kinetics of reactive uptake by means 
of gas-aqueous reactors. This literature is critically reviewed, and 
recommended values of the several equilibrium and kinetic con- 
stants are given, along with uncertainty estimates based somewhat 
subjectively on the spread in the data. Reactions of NO. and NO 
with dissolved solutes are also reviewed, and, where possible, esti- 
mates of kinetic rate constants are presented. However, there 
remain large uncertainties in the stoichiometry, mechanism, and ki- 
netics of some of these reactions. 


3361 (CE-Trans—7901) Ion chromatography: an analyti- 
cal procedure for water and effluent. Resch, G.; Gruensch- 
laeger, E. Translated from VGB Kraftwerkstechnik ; 62: No. 
y 127. 132(Feb 1982). 18p. NTIS (US Sales Only), PC A02/ 
MF A01. File Number DE85900113. DE85900113 

Ion chromatography was tested for applicability to anion 
analysis in power stations. The advantages of ion chromotography 
for anion analysis in power stations can be summarized as follows: 
concentrations down to 0.1 g/l can be determined with such ac- 
curacy that indications can be obtained and conclusions can be 
drawn as to process engineering aspects. Continuous flow operation 
is required. Since no chemical reagents are added during the proc- 
ess, there is no falsification of data from external sources. Depend- 
ing on the arrangement of the instrument, even higher anion con- 
centrations can be detected even in the presence of high excess of 
other anions. Rare anions, for instance those of organic acids, can 
also be identified. As in metal analysis by atomic absorption spec- 
trometry, multielement analyses are also possible. 8 references, 12 
figures, 2 tables. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 5203001982, 2000, 2001, 2003, 2004, 2005, 
2006, 2007, 2775, 3306, 3308, 3327, 3331, 3333, 3335, 3336, 3351 


3362 (CONF-8410157—1) Behavior of technetium in 
freshwater environments, Blaylock, B.G.; Frank, M.L.; Hoff- 
man, F.O.; DeAngelis, D.L. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 18p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85000274. 

From Scientific seminar on the behavior of technetium in the 
environment; Cadarache, France (23 Oct 1984). 

In a previous study, /sup 95m/Tc, as a pertechnetate, was 
released to a small, experimental, freshwater pond, and the concen- 
trations were determined in biotic and abiotic components of the 
pond ecosystem. A simple mathematical model was developed to 
predict the concentration of /sup 95m/Tc in fish and snails. Results 
from this study indicated thst uptake through the food chain was 
an important source of technetium to the higher trophic levels (i.e., 
fish). In the current study, an experimental pond was spiked with / 
sup 95m/Tc in the pertechnetate form, and the concentrations of / 
sup 95m/Tc were measured in the lower trophic levels. Emphasis 
was placed on measuring the concentration of /sup 95m/Tc in zoo- 
plankton, benthic invertebrates, and the aquatic macrophyte Elodea 
canadensis. Fish were excluded from the pond to allow the devel- 
opment of a large zooplankton population. The concentration of / 
sup 95m/Tc in water decreased from 0.75 Bq/mL 1 h after the 
pond was spiked, to 0.21 Bq/mL at 20 d. Throughout the experi- 
ment, at least 98% of the /sup 95m/Tc in the water was in the dis- 
solved fraction (0.4 ym). Zooplankton accumulated /sup 95m/Tc 
rapidly, having concentration factors (Bq/g sample wet wt. divided 
by Bq/g water) ranging from 3 at 4 h to 36 at 20 d. Concentration 
factors ranged from 3 to 8 for benthic insects and from 1 to 62 for 
the aquatic macrophyte. 


52 ENVIRONMENTAL SCIENCES, AQUATIC 
5203 Radioactive Materials Monitoring And Transport 


3363 (DOE/EV/12529—26) Plutonium, cesium, urani- 
um and thorium series radionuclides in the Hudson River es- 
tuary and other environments. Annual technical progress 
report, December 1, 1983-November 30, 1984, Simpson, H.J.; 
Trier, R.M.; Anderson, R.F. (Columbia Univ., Palisades, 
NY (US A). Lamont-Doherty Geological Observato ry). 
1984. Contract AC02-76EV12529. 0p. (COO—2529-26). 
NTIS, PC A05/MF A0Ol; 1; GPO Dep. File Number 
DE85000021. 

Radionuclide activities were measured in sediment cores and 
suspended particle samples from the Hudson River estuary. Activi- 
ties of °7Cs, Cs, and Co, 8° Py and **Pu indicate rapid 
accumulation in marginal cove areas, and very rapid deposition in 
the harbor adjacent to New York City, resulting in **° Pu accu- 
mulations of more than an order of magnitude greater than the fall- 
out delivery rate. Fallout **° Pu moving downstream appears to 
be retained within the system by particle deposition, while more 
than 50% of the '°’Cs derived from both reactor releases and fall- 
out has been exported. Significant movement of dissolved plutoni- 
um into the estuary from adjacent coastal waters may be occurring. 
Depth profiles of radionuclides are not significantly altered by 
physical mixing processes in areas accumulating particles at greater 
than 1 cm/yr. Transport of fallout radionuclides appears to have 
decreased faster than would be calculated from continuous removal 
from a well-mixed soil reservoir, indicating that sequestering of a 
substantial portion of the soil fallout burden has occurred in the 
watershed soils over the past two decades. Measurements of fallout 
239 240Py in a saline lake with a high carbonate ion concentration 
yielded water column activities two orders of magnitude greater 
than that found for fallout plutonium in other continental waters, 
indicating extensive mobility in some natural water environments. 
Experiments using lake water suggest that carbonate ions are likely 
to be important in regulating plutonium solubility in some environ- 
ments and that low molecular weight complexes are primarily re- 
sponsible for enhanced plutonium solubility. 45 references, 17 fig- 
ures, 14 tables. 


3364 (DOE/NV/ oe Investigation of selected 
water quality parameters in the Amargosa Drainage Basin. 
Elliott, B. (Nevada Univ., Las Vegas (USA). Desert Re- 
search Inst.). Aug 1982. Contract KCO8-8 INV 10162. 23p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85000196. 

The purpose of this investigation was to determine whether 
Amargoso Desert water quality meets established federal drinking 
water standards. Samples were collected at selected drinking water 
supply sites and were analyzed for inorganic chemical constituents 
and radioactivity. The findings indicate that no concentrations of 
radioactivity in the drinking water exceeded the standards; howev- 
er, some naturally occurring chemical constituent analysis indicate 
concentrations above federal drinking water standards. 18 refer- 
ences, 3 figures, 4 tables. (MF) 


3365 (FRNC-TH—1316) Contribution to the study of 
polonium-210 and lead-210 in marine organisms and their en- 
vironment. Heyraud, M. (Paris-6 Univ., 75 (France)). Jun 
1982. 310p. (In French). NTIS (US Sales Only), PC Al4/ 
MF AO1. File Number DE84751853. 

The following topics were emphasized: the role of 7!°Po as a 
major source of natural radiation dose received by marine orga- 
nisms; the contribution of 7!°Po to the total a radioactivity in the 
hepatopancreas of crustaceans or mollusc cephalopods is more than 
95%; in the euphausiid Meganyctiphanes norvegica, the main 
source of ?!°Po is the food they consume; the possible use of 7!°Po 
as a natural biological tracer of the feeding of deep-sea mesopelagic 
animals; the 7!°Po/?!°Pb ratio is a good indicator of the importance 
of biological processes in the marine environment. 


3366 (LA—10186-MS) Produce and fish sampling pro- 
gram of Los Alamos National Laboratory's Environmental 
Surveillance Group. Salazar, J.G. (Los Alamos National 
Lab., NM (USA)). Sep 1984. Contract W-7405-ENG-36. 9p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85002341. 
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This report describes produce and fish sampling procedures 
of the Environmental Surveillance Group at the Los Alamos Na- 
tional Laboratory. The program monitors foodstuffs and fish for 
possible radioactive contamination from Laboratory operations. 
Data gathered in this program on radionuclide concentrations help 
to estimate radiation doses to Laboratory personnel and the public. 
3 references, 7 figures, 2 tables. 


3367 (PB—84-231844) Effects of contaminated sediment 
on fish and wildlife: review and annotated bibliography. 
Olsen, L.A. (Fish and Wildlife Service, Washi n, DC 
(USA). Div. of Biological Services). Apr 1984. 113p. 
(FWS/OBS—82/66). NTIS, PC A06/MF AO1. 

Library of Congress catalog card No. 83-600559. 

A review and annotated Uibliography of selected literature 
about the effects of contaminated sediment on the biota are present- 
ed. Pollution categories that are covered include heavy metals, hy- 
drocarbons, synthetic organic compounds, and radionuclides. Under 
each category the following subjects are discussed where applica- 
ble: (1) availability to organisms, (2) biological effects, (3) types of 
plants and animals affected and during which life stages, if known, 
(4) bioaccumulation, (5) food web influences, and (6) major loca- 
tions of known sediment contamination. 


5204 Thermal Effluents Monitoring And Transport 


REFER ALSO TO CITATION(S) 5204002320 
5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 5205001914, 1915, 3340 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 5301001972, 1973, 1975, 1995, 2430, 2459 


3368 (DOE/ER—0155/1) Forecasts of on-site and off- 
site occupational requirements for energy 

opments in the United States, 1983-1990. (Tennessee Univ., 
Knoxville (USA). Coll. of Business Administration). Oct 
1984. 137p. NTIS, PC A07/MF A01; 1; GPO Dep. File 
Number DE85002709. 

This report forecasts labor requirements to construct, oper- 
ate and maintain new capacity in the nation’s energy producing 
sector. That sector includes coal, gas, oil, and uranium extraction 
and processing, electrical generation, and energy transportation, in- 
cluding pipelines, transmission and distribution lines and slurries. 
The estimates of new job openings were made from surveys con- 
ducted by Construction Resources Analysis (CRA) and energy 
supply forecasts made by the Department of Energy. They reflect 
employment opportunities associated with new energy facilities al- 
ready under construction, those in advanced planning stages, and 
forecasted capacity additions during the 1983-1990 period. This 
report is a continuation and completion of earlier research conduct- 
ed by CRA for the Department of Energy, using a computerized 
information system which produces regional forecasts of construc- 
tion activity and job requirements for residential, nonresidential, 
non-building and energy construction. The report finds that the 
nation’s new energy production activities will create approximately 
59,000 new on-site jobs annually to operate and maintain the new 
production facilities and will provide about 440,000 jobs each year 
to construct these facilities. An additional 272,000 new positions in 
other segments of the economy will be needed annually to support 
the new energy activities. 53 references, 55 tables. 


3369 (EUR—8941-EN) Environmental industry in the 
EEC. Joyce, F.E. (Commission of the European Communi- 
ties, Luxembourg. Directorate-General for Information, 
Market and Innovation). 1984. 116p. Commission of the Eu- 
ropean Communities, Luxembourg. 
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There is very little information on the environment industry, 
its economic importance, its structure, problems and prospects. This 
study shows that the environment industry probably represents 
1.25% of GDP in the European Community and provides 1.3 mil- 
lion jobs, half of which are in the firms which manufacture plant 
and equipment and half in the firms and organisations which use 
this plant and equipment. The industry appears to be efficient since 
pollution per unit of GDP is tending to decrease. Because of the 
financial problems involved, the activities of the environment indus- 
try will probably expand slowly (at a rate of 1 to 2% per year) al- 
though in some regions, particularly the countries of southern 
Europe (Spain, Portugal and Greece) they will have to expand 
much faster in order to catch up with the other Community coun- 
tries. The report also indicates that the problems we will encounter 
in the next ten to fifteen years will be largely the same as those of 
the last ten to fifteen years. The report also re-calls the need for a 
preventive approach to environmental problems by taking them 
into account when designing production processes. 


5302 Assessment Of Energy Technologies 


3370 (DOE/BP—277) Environmental assessment of in- 
dustrial process energy conservation measures. Final report. 
(Bechtel Group, Inc., San Francisco, CA (USA)). Sep 1984. 
Contract AC79-83BP39209. 175p. NTIS, PC A08/MF AOl; 
1; GPO Dep. File Number DE85000186. 

Bechtel Group Inc., under contract to Bonneville Power 
Administration, performed an environmental assessment of thirteen 
industrial process energy conservation measures (IPECMs). As 
specified, one or more measures defined in a previous BPA study 
by Syngeric Resources Corporation were applied to six industries. 
Bechtel's analysis is intended for BPA use in developing industrial 
energy conservation programs and supporting the environmental 
documentation necessary to comply with the National Environmen- 
tal Policy Act. The industries and IPECMs studied were: frozen 
fruits and potatoes, sawmills and planning mills, Kraft pulp and 
paper, chlor-alkali, hydraulic cement, and aircraft. The IPECMs 
studied would have little or no effect on the overall plant emis- 
sions, discharges, or waste generation, except for those processes 
where wastes are burned. The reason for this is that the IPECMs 
reviewed do not involve major process changes, but are minor 
modifications or additions to supplemental processes. Several 
IPECMs were found to have minor effects on specific process 
streams. However, the environmental effects of these process 
changes are usually plant specific. The effects of IPECMs on 
indoor air quality and worker health and safety are also minor. The 
IPECMs evaluated had little effect on the environment, the work- 
place, or the worker. However, general safety and training pro- 
grams may need to be enhanced as the result of an IPECM because 
of equipment additions or modifications. 15 references, 17 figures, 
24 tables. 


3371 (DOE/EA—0243) Environmental assessment on 
construction of the Minthorn Springs Creek juvenile acclima- 
tion and adult holding facility. (JSDOE Bonneville Power 
Administration, Portland, OR. Office of Power and Re- 
sources Management). Sep 1984. 21p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000918. 

One of the factors which adversely affect the number of 
summer steelhead annually returning to the waters within the Uma- 
tilla Reservation boundaries is the mortality of adult and juvenile 
fish resulting from operation of 3 mainstream Columbia River dams 
(John Day, The Dalles, and Bonneville dams). To enhance the 
summer steelhead run of the Umatilla River Basin, Bonneville 
Power Administration proposes to fund the construction and oper- 
ation of a low-cost, low-technology acclimation facility. The pro- 
posed facility would be built, operated, and maintained by the Con- 
federated Tribes in cooperation with the ODF and W. This on-res- 
ervation facility would be used to: (1) acclimate and imprint about 
150,000 juvenile summer steelhead per year to the Minthorn water 
characteristics so as adults they will return to this facility; and (2) 
collect returning adult fish for spawning. Eggs taken from the re- 
turning adults would perpetuate the acclimation facility's operation. 
All adult fish collected would be utilized by the Umatilla people. 7 
references, 3 figures. 
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3372 (DOE/EA—0245) Environmental assessment on 

construction of the Cabinet Gorge kokanee hatchery. 

(USDOE Bonneville Power Administration, Portland, OR. 

Office of Power and Resources Management). Oct 1984. 

> NTIS, PC A03/MF AO01; 1; GPO Dep. File Number 
5000785. 


Bonneville Power Administration, the Washington Water 
Power Company, and Idaho Department of Fish and Game plan to 
enter into a cooperative cost-sharing agreement for the design, con- 
struction, operation, and maintenance of a kokanee hatchery in 
northern Idaho. The proposed hatchery shall supplement mitigation 
of adverse federal and non-federal hydroelectric and nonhydroelec- 
tric impacts. Hydroelectric impacts were primarily degradation of 
the Lake Pend Oreille shoreline kokanee habitat and blockage of 
migrating Clark Fork River kokanee. The introduction and estab- 
lishment of Mysis relicta, the opossum shrimp, created further ad- 
verse effects on the kokanee fishery. The proposed hatchery will 
produce 20 million advanced-stage kokanee fry which will restore 
the Lake Pend Oreille kokanee fishery level to 744,000 harvestable 
adults after the first 5 years of operation. 6 references, 4 figures. 


3373 (DOE/NBM—5000028) Environmental statement, 
Fiscal Year 1975 Proposed Program. Facility Evaluation Ap- 
pendix . (USDOE Bonneville Power Administration, Port- 
land, OR). 1975. 698p. NTIS, PC A99/MF A01; 1; GPO 
Dep. File Number DE85000028. 

This Facility Evaluation Appendix contains facility supple- 
ments on projects included as part of BPA’s Fiscal Year 1975 Ap- 
propriation Request as well as a section containing supplements on 
projects presented in prior fiscal year appropriation request. Those 
projects included as part of that section of the Appendix entitled 
Fiscal Year 1975 Proposals are as follows: Lower Snake Grid Rein- 
forcement, Ashe-Willamette Valley, Shelton-Kitsap, Okanogan 
Area Service, Sand Dunes-Warden Area Service, Horse Heaven 
Hills Area Service, Pleasant Prairie Service, West Burley Service, 
Yale Service, Mt. Pleasant Service, Lake Isabella Service, Sappho 
Service, and 1100-kV Prototype. All of the above supplements are 
presented as final facility planning supplements, with the exception 
of Mt. Pleasant and Sappho Service, for which draft facility loca- 
tion supplements have been issued and a proposed facility location 
has been selected. Accordingly, these two supplements are present- 
ed as final facility location supplements. All of the projects includ- 
ed in the latter section of the Appendix entitled Prior Fiscal Year 
Proposals are final facility location supplements and include the fol- 
lowing: Eastern Clark County, Ashe-Hanford, Raver-Tacoma, 
Richland Area Service, San Juan Island Service, Lane County 
Service, and Skamania County Service. 


5303 Environmental Impact Statements 


3374 (DOE/EIS—5003132) Boardman coal plant and 
associated transmission: adopted Rural Electrification Admin- 
istration final EIS (USDA-REA-EIS-77-4F) . (USDOE Bon- 
neville Power Administration, Portland, OR). Mar 1980. 
521p. NTIS, PC A22. File Number TI85003132. 

Electric (PGE) has constructed a 550 MW coal-fired gener- 
ating plant near Boardman in Morrow County, Oregon. The 
project includes the construction of the plant, a 1400-acre cooling 
reservoir, and a 500-acre ash disposal area. The power output will 
serve PGE loads in the Willamette Valley, as well as other inves- 
tor-served loads in the region. BPA, under the basic authority of 
the Bonneville Project Act and the Federal Columbia River Trans- 
mission Act of 1974, may wheel this output over its facilities. The 
impacts of BPA’s proposal to sign a wheeling contract arise from 
the operation of the plant. No new federal facilities are proposed. 
BPA has analyzed the Rural Electrification Administration Final 
Environmental Impact Statement and concluded that it adequately 
describes the impacts of the operation of the plant, and the site-spe- 
cific impacts of the plant and associated transmission facilities. BPA 
is adopting the REA Final EIS as permitted by the Council on En- 
vironmental Quality Regulations at 40 CFR 1506.3. The adoption 
reduces paperwork and eliminates delays by allowing BPA to use 
the Final EIS in examining the impacts of the plant. 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5303 Environmental impact Statements 


3375 (FES—74-46) Wholesale power rate increase. Final 
environmental statement. (Bonneville Power Administration, 
Portland, OR (USA)). ys Aug 1974. 543p. NTIS, PC A23/ 
MF AO1; 1; GPO Dep. File Number D 5000027. 

This final statement proposes an increase of approximately 
27 percent in BPA’s wholesale power rates to a level sufficient to 
meet fiscal payout requirements covering costs and projected facili- 
ties for the Federal Columbia River Power System (FCRPS). The 
physical impacts associated with an estimated 2 percent reduction 
in demand for electricity over the long term includes those physical 
impacts associated with nuclear and coal-fired generating plants 
which would be avoided or delayed because of the predicted de- 
crease in consumption. These include: impacts of extracting and 
processing uranium and operating nuclear generating plants; emis- 
sions into the air and water as well as thermal and solid wastes as- 
sociated with a coal-fired plant; the corresponding impacts of trans- 
portation and transmission of electricity; the impacts associated 
with increased consumption of fuel oil and utility gas. Also ad- 
dressed are social and economic impacts on ultimate consumers in- 
cluding family income levels and employment. The final statement 
advances various alternative rate schedules along with a proposed 
schedule. These include: alternative structures whhich involve a 
nonuniform (selective) increase in existing rate schedules (the pro- 
posed plan), a uniform general (across-the-board) increase in exist- 
ing rate schedules; alternatives which involve new or modified 
schedules including limiting the rate increase to BPA’s direct indus- 
trial customers, restructuring existing rate schedules, addition and 
deletion of special rate provisions; and alternatives which go 
beyond presently existing statutory provisions. 


3376 (NP—5900284) Promotion of electric utility sales 
(Docket 05-EI-15). Final environmental impact statement. 
(Wisconsin Public Service Commission, Madison (USA)). 
Apr 1984. 169p. Public Service Commission, P.O. Box 7854, 
Madison, WI 53707. File Number TI85900284. 

This generic report focuses on eastern Wisconsin utilities. 
The significance of this document from the perspective of utility 
ratepayers is that some of Wisconsin's electric utilities have request- 
ed ratepayer money for sales promotion claiming such activity will 
reduce costs. The utility system’s cost impact of promoting in- 
creased electric sales was analyzed to see if charging ratepayers for 
promotion programs is justified on the basis of reducing costs. An 
important segment of the promotion program is industrial promo- 
tion which would provide a benefit of additional jobs. An effort 
was also made to examine less obvious impacts on the environment 
and cost of electricity. 12 figures, 22 tables. (MF) 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 5500002435 


3377 Mixtures of polycyclic aromatic compounds inhibit 
Salmonella/ 


mutagenesis in the microsome assay by inhibition 
of metabolic activation. Haugen, D.A.; Peak, M.J. (Argonne 
National Lab., IL). Mutation Research; 116: 257-269(1983). 
Contract W-31-109-ENG-38. 

Complex mixtures of aromatic compounds isolated from a 
coal-derived oil that suppressed the mutagenic activity of the indi- 
rect mutagens benzo[a]pyrene, 7,12-dimethylbenz[aJanthracene, 2- 
aminofluorene, and 2-acetylaminofluorene as measured in the Sal- 
monella/microsome mutagenicity assay were observed, using strain 
TA98 and metabolic activation with Aroclor-induced rat-liver S9 
or microsomes. The mixture also inhibited S9-dependent 
benzo[a]pyrene metabolism and covalent binding the DNA in a 
cell-free system. The mixture did not suppress the activity of either 
the direct acting mutagens 2-nitrofluorene and benzo[a]pyrene diol- 
epoxide, or of the indirect mutagen N-hydroxy-2-acetylaminofluor- 
ene which requires a microsomal deacetylase for metabclic activa- 
tion. Spectrophotometric measurements showed that components of 
the mixture bound to microsomal cytochrome P-450. The mixture 
did not inhibit microsomal NADPH-cytochrome c (P-450) reduc- 
tase. Mixtures of polycyclic aromatic compounds inhibited metabol- 
ic activation by the microsomal monooxygenase system, probably 
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by binding of unidentified components to cytochrome P-450. The 
resulting inhibition of mutagenesis may have implications for risk 
estimates for the mixtures as well as for other types of complex 
mixtures for which similar inhibitory effects have been observed. 


3378 Sources of organic matter for reservoir fish pro- 
duction: a trophic-dynamics Adams, S.M.; Kimmel, 
B.L.; Ploskey, G.R. (Oak Ridge National Lab., TN). Cana- 
dian Journal of Fisheries and Aquatic Science; 40: No. 9, 
1480-1495(1983). Contract W-7405-ENG-26. 

A trophic-dynamics approach was used to examine the rela- 
tionships of phytoplankton production, other autochthonous pri- 
mary producers, and allochthonous organic matter to the organic 
carbon supply necessary to support the fish community production 
in 17 southeastern and midwestern US reservoirs. Fish community 
carbon requirements were estimated using average efficiencies of 10 
and 15% per trophic transfer to bracket the range of efficiencies 
that probably occur in reservoir food webs. At 10% efficiency, 
most of the reservoir food webs considered appeared to be supple- 
mented significantly by allochthonous organic matter. At 15% effi- 
ciency, phytoplankton production accounted for the organic carbon 
required for fish production in 10 of the 17 reservoirs. In this case, 
supplementary organic carbon sources were invoked to meet fish 
production requirements in the remaining seven reservoirs. These 
results suggest that, depending on the actual food web efficiencies, 
autochthonous primary production can often account for the organ- 
ic carbon supply required for reservoir fish production and that the 
importance of allochthonous organic matter to reservoir biological 
productivity may have been previously overemphasized. Although 
both the morphoedaphic index (MEI) and phytoplankton produc- 
tivity were strongly correlated with reservoir fish production, a 
simple relationship does not appear to exist between the MEI and 
phytoplankton productivity, probably because of the complex ag- 
gregate nature of the MEI descriptor. 


Correlative microscopy of native surfaces of human 
lung: color macrophotography, SEM, LM, TEM, HVEM, and 
low-temperature scanning electron microscopy. Bastacky, J.; 
Hayes, T.L.; von Schmidt, B.; Klein, S.B.; Barr, J.; Finch, 
G.L.; McKoon, M.; Baskin, L.; Hook, G.R. (Lawrence 
Berkeley Laboratory, CA). Proceedings - Annual Meeting, 
Electron Microsopy a of America; 41: 500-503(1983). 
Contract AC03-76SF0009 

The power of acaeete analysis can be increased even 
though the resolution of the microscope remains constant if a 
native tissue surface is presented to the microscope. A surface that 
exists in vivo before any cutting or handling of the tissue is a native 
surface. It preserves the most useful surface information present in 
the specimen and minimizes spurious information. In the case of 
human lung, the airway is dissected open as it branches, exposing 
its luminal surface. This preserves global properties such as connec- 
tion and branching as well as local properties such as tissue and cel- 
lular structure. The surface of the airway is imaged at 100X with 
the scanning electron microscope (SEM) and the micrographs as- 
sembled into a montage, a 30" x 40” map of the airway. These 
maps demonstrate the shape and branching pattern of the airway 
while preserving tissue detail with good resolution. The montage is 
a filing system for SEM micrographs that preserves positional in- 
formation present in the sample. This information allows one to see 
patterns of ultrastructural features as a function of position along 
the airway, to see continuous variation without the need to break 
the airway down into a small number of regions. It allows precise 
localization of any structural feature along the airway for high 
magnification SEM and subsequent transmission electron microsco- 
py (TEM) of the internal structure of the very same feature. The 
procedure for sample preparation is described. 


3380 Structural investigation of frozen-hydrated Omp C 
specimens prepared by the fatty acid monolayer technique. 
Chang, C.F.; Glaeser, R.M. (Lawrence Berkeley Laborato- 
ry, CA). Proceedings - Annual Meeting, Electron Microsopy 
= a A of America; 41: 734-735(1983). Contract AC03- 


rs c (M.W. ~36,000) is one of the major proteins in the 
outer membrane of E. coli. Trimeric Omp C forms a pore allowing 
small hydrophilic molecules to diffuse across the membrane. Speci- 
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mens studied are prepared by reconstituting purified Omp C trimers 
with lipid A (the core structure of the outer membrane lipopolysac- 
charide). These specimens form 2-D periodic arrays with a size of 
~0.5 pm on edge. Initial structural investigations on negatively 
stained Omp C specimens have been reported by Grano et al. A 
preliminary structural analysis of frozen-hydrated Omp C is pre- 
sented, using specimens prepared by a modification of the stearic- 
acid monolayer technique of Hayward et al. Stearate monolayers 
can successfully squeeze out the bulk water on the surface of the 
EM grid only at relatively high concentrations of Ca** and high 
pH. In the current study, the authors replaced the stearic acid with 
behenic acid, CHs(CH2)z0COOH, which can adhere to a suitably 
prepared EM grid from a subphase of distilled water. 


5501 Behavioral Biology 


3381 (PNL-SA—12662) Use of capture data to quantify 
change and test for effects on the abundance of wild popula- 
tions. Skalski, J.R. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1984. Contract AC06-76RL01830. 431p. NTIS, 
PC A19/MF A0O1; 1; GPO Dep. File Number DE85002155. 

Two new abundance estimators for multi-plot population 
studies are presented. One census model permits animal abundance 
estimation with as few as 4 trapping periods. The other census 
model estimates the areal mean abundance among a series of animal 
populations while providing measures of spatial heterogeneity and 
the catch-effort relationship. Statistical tests of treatment hypoth- 
eses were developed for manipulative experiments. The nature of 
the test statistics was dependent upon the type and performance of 
the abundance estimators used in the surveys. The appropriate data 
transform depends on the type of census technique (a logarithmic 
transform for tag-recapture and an inverse transform for removal 
sampling). Simulation studies indicate a 20% increase in the power 
of tests when proper data transformation is used. When homogenei- 
ty is assumed, indices of abundance rather than estimates of abso- 
lute abundance form the basis of the statistical tests. Tests of homo- 
geneity are presented for tag-recapture and removal sampling tech- 
niques. Assumption of homogeneity when valid increases the power 
of tests 2 to 20 times. An odd’s ratio design is presented which 
pairs control and treatment sites using abundance estimates prior to 
and after the treatment application. The observations from each 
control-treatment pair are used to estimate a contrast for a time-by- 
treatment interaction which has an expected value of zero. For 
equal levels of replication, the odd’s ratio design improves power 
over simple paired designs. However, when costs are considered, 
sample paired designs are more efficient. The advantage of the 
odd’s ratio design is it assesses effects when treatments cannot be 
randomized to the replicate study plots. 


3382 Interhabitat differences in energy acquisition and 
expenditure in a lizard. Karasov, W.H.; Anderson, R.A. 
(Univ. of California, Los Angeles). Ecology; 65: No. 1, 235- 
247(Feb 1984). Contract AC03-76SF00012. 

Cnemidophorus hyperythrus, a small (~4-g) teiid lizard, 
occurs along an elevational thorn scrub - thorn woodland - thorn 
forest habitat gradient in the cape region of Baja California. Body 
size, daily energy expenditure (DEE, measured with doubly labeled 
water), relative feeding rate (as reflected by H2O influx rate), be- 
havior, and abundance of this species at two sites along the gradi- 
ent were compared. At the inland thorn woodland site C. hyper- 
ythrus were more abundant (~100 lizards/ha) than at the thorn 
scrub site near the ocean (~50 lizards/ha). Mean body mass of 
woodland site lizards was 13% greater than that of scrub lizards. 
The DEE of the thorn woodland lizards, 330 J x g~! x d~1,> and 
their H2O influx, 99 mm® x g™! x d™}, were also higher than the 
thorn scrub lizards’, 219 J x g-! x d™! and 52 mm® x g™! x d74. 
Diets at the two sites were similar. There were no differences be- 
tween sexes in diet, DEE, or H2O influx. Daily maintenance energy 
costs were calculated based upon laboratory measures of O2 con- 
sumption of resting lizards at a series of temperatures that repre- 
sented the daily range of body temperatures experienced by lizards 
in the field. Activity costs (=DEE minus maintenance) were three 
times higher in the woodland lizards. Behavioral observations 
showed that woodland lizards were active most of the day (~9 h/ 
d) whereas scrub lizards were active primarily in the morning 
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(=3.5 h/d). Thus, the higher activity cost, DEE, and feeding rate 
of woodland lizards can be explained by their longer daily activity 
period. Causal factors for the difference in daily activity period are 
suggested, and implications of length of daily foraging period for 
adult body, size, population density, and various life history param- 
eters of lizards are discussed. 


3383 Colony density and activity times of the ant Cam- 
ponotus semitestaceus (Hymenoptera: formicidae) in a shrub 
steppe community. Gano, K.A.; Rogers, L.E. (Pacific North- 
west Lab., Richland, WA). Annals of the Entomological Soci- 
ety of America; 76: No. 6, 958-962(Nov 1983). Contract 
AC06-76RL01830. 

Colony densities and above-ground activity periods were de- 
termined for Camponotus semitestaceus colonies within a shrub- 
steppe community. Colony densities (anti-x +/- SD) averaged 
0.088 +/- 0.032 per m? and 0.048 +/- 0.028 per m? on two sage- 
brush-bunchgrass sites and 0.028 +/- 0.028 per m? on a burned site. 
Seventy-five percent of the nest entrances were located alongside 
the stems of sagebrush, indicating a preference for these microhabi- 
tats as nest locations. Above-ground activity times were determined 
by using time lapse photography. Activity commenced shortly after 
sunset, when light intensities dropped to 2.5 to 1.0 foot-candles (ca. 
27 to 11 lux) and terminated just before sunrise. Light intensity ap- 
pears to be the primary cue for controlling above-ground activity 
periods of this species, but temperature also appears to be an impor- 
tant factor. When soil surface temperatures drop to 1.7 to 3.9°C, all 
above-ground activity ceases, irrespective of light intensity. 


Light-shade adaptation and vertical mixing of 
one phytoplankton: a comparative field study. Falkowski, 
P.G. (Brookhaven National Lab., Upton, NY). Journal of 
Marine Research; 41: 215-237(1983). Contract AC02- 
76CHO00016. 

The hypothesis is examined that the recent light history of 
phytoplankton contains information about vertical mixing processes 
in the euphotic zone. Chlorophyll/P00 ratios are used to estimate 
the degree of light or shade adaptation in natural phytoplankton 
communities. Along with information about time- and light-depend- 
ent rates of change of chlorophyll/Pz00 ratios, a model is presented 
to estimate how recently populations at the surface were at the 1% 
light depth and vice versa. The model is based on first-order kinet- 
ics and employs a temperature correction. The model is used to es- 
timate vertical displacement rates (i.e., piston velocities) on 
Georges Bank, in the New York Bight, and off the coast of Hawaii. 
The results suggest that vertical displacement rates vary by about 
two orders of magnitude (from ca 3.8 X 107° cm/sec to 1.1 X 107! 
cm/sec). These values are in general agreement with theoretical 
calculations based on physical parameters. 


3385 Variations in growth and reproduction within popu- 
lations of two rhizomatous plant species: Thypha latifolia and 
Typha lia. Grace, J.B.; Wizel, R.G. (Michigan State 
Univ., Hickory Corners). Oecologia; 246: 1 -6(1982). Contract 
AC02-76EV0i599. 

Seasonal excavations of ramet systems in overlapping natural 
populations of Typha latifolia and T. angustifolia revealed intrapo- 
pulation variation in ramet size and reproduction. Reproductive 
“states” were recognized based on whether or not a ramet had 
flowered and the number of offspring ramets it possessed. As the 
growing season progressed, the populations became increasingly 
heterogeneous in their reproductive-state composition with the 
largest size classes of ramets containing the greatest number of re- 
productive states. Therefore, despite a strong correlation between 
size and reproduction, average ramet size was considered to be an 
inadequate predictor of population growth in ramet numbers. Re- 
sults for vegetative reproduction and ramet mortality indicate that 
the T. latifolia population was growing while the T. augustifolia 
population was approximately stable. In contrast to most results re- 
ported for other species, the frequency distributions of ramet size 
classes showed T. angustifolia to have a normally distributed popu- 
lation. A slight degree of positive skewing occurred in T. latifolia 
with the greatest skewing at the end of the growing season. Despite 
the lack of strong skewing of ramet weights, evidence from other 
sources have demonstrated that competition was intense and it is 
hypothesized that competition in clonal populations may not always 
act to cause positive skew in weight distributions. 
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3386 Lesser Black-backed Gull, Larus fuscus, in Labra- 
dor waters. Powers, K.D. (Manomet Bird Observatory, 
MA). Canadian Field Naturalist; 93: No. 4, 445-446(1979). 
Contract AC02-78EV04706. 

An adult Lesser Black-backed Gull was sighted 140 km east 
of Nain, Labrador, in the Labrador Sea on July 21, 1978. This 
sighting adds to evidence that the species occurs in small numbers 
through eastern North American waters. The new record is only 
about 2000 km from Iceland, well within the range of sightings 
along American coasts. 
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REFER ALSO TO CITATION(S) 5502002886, 2921, 3425, 3438 


(DOE/ER/60039—T1) Development of gamma 
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pancreas. Progress report, February 1 
1084, Reba, R.C. (George Washington Univ., te 
DC (USA)). 1984. Contract AS05- 82ER60039. 47 

PC A03/MF AOI; 1; GPO Dep. File Number DES: 

The possibility of measuring the change in heaton concen- 
tration as a function of disease by external imaging was investigat- 
ed. The structure-binding-relationship which provides optimal lo- 
calization of radiolabelled antagonist of the muscarinic acetylcho- 
line receptors in the brain was studied. These relationships were 
also studied with respect to localization in the pancreas. (ACR) 


3388 Autonomous parvovirus LulII encapsidates equal 
amounts of plus and minus DNA strands. Bates, R.C.; 
Snyder, C.E.; Banerjee, P.T.; Mitra, S. (Virginia Polytech- 
nic Inst., Blacksburg). Journal of Virology; 49: No. 2, 319- 
324(Feb 1984). Contract W-7405-ENG-26. 

Autonomous parvoviruses are thought to uniquely encapsi- 
date single-stranded DNA of minus polarity. In contrast, the defec- 
tive adeno-associated viruses separately encapsidate equal amounts 
of plus and minus DNA strands. The uniqueness of minus strand 
encapsidation is reexamined for the autonomous parvoviruses. Al- 
though it was found that Kilham rat virus and H-1 virus encapsi- 
date varying but small amounts of complementary-strand DNA, it 
was unexpected to find that LullI virus encapsidated equal amounts 
of plus and minus DNA. The extracted LulII DNA possessed 
properties of double-stranded replicative-form DNA, including in- 
sensitivity to S1 endonuclease, cleavage by restriction enzymes, and 
conversion to unit-length, single-stranded DNA when electrophor- 
esed under denaturing conditions. However, the inability of this 
DNA to form single-stranded DNA circles when denatured and 
then renatured in the presence of formamide and the lack of 
double-stranded DNA circle formation after treatment with exonu- 
clease III and reannealing shows a lack of sequence homology of 
the 3’ and 5’ termini of LuIII DNA, in contrast to adeno-associated 
virus DNA. Digestion of LulII double-stranded DNA with EcoRI 
and HincII and separation of plus and minus DNA strands on com- 
posite agarose-acrylamide gels identified a heterogeneity present 
only in the plus DNA strand. These results suggest that strand 
specificity of viral DNA encapsidation is not a useful property for 
differentiation between the autonomous and defective parvoviruses. 
Furthermore, encapsidation by LulII of equal amounts of comple- 
mentary DNA strands in contrast to encapsidation of minus strands 
by H-1 virus, when propagated in the same host cell type, suggests 
that selection of strands for encapsidation is a virus-coded rather 
than host-controlled event. 


3389 Sequence of the NHb>-terminal 204-residue frag- 
ment of the heavy chain of rabbit skeletal muscle myosin. 
Era S.W.; ee M. (Brookhaven National Lab., 

, NY). J of Biological Chemistry; 258: No. 21, 
1$100-13110(10 Nov 1983). 

The amino acid sequence of the M/sub r/ = 23,000 peptide 
that is generated by limited tryptic digestion of rabbit skeletal 
muscle heavy meromyosin was detrmined. This fragment represents 
the NHo-terminal 204 residues of the heavy chain of myosin, and its 
sequence is Ac-S-S-D-A-D-M-A-V/I-F-G-E-A-A-P-Y-L-R-K-S-20- 
E-K-E-R-I-E-A-Q-N-K-P-F-D-A-K/MML-N-S-V-F-40-V-A/V-D- 
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P-K-E-S-Y/I-V-K-A/E-T-V-Q-S-R-E-G-G-60-K-V-T-V/A-K-T-E- 
A-G-A-S-V-T-V-K-E-D-Q-V-F-80-P-M-N-P-P-K-Y-D-K-I-E-D-M- 
A-M-M-T-H-L-H-E-100-P-A-V-L-Y--N-L-K-E-R-Y-A-A-W-M-I-Y- 
T-Y-S-120-G-L-F-C-V-T-V-N-P-Y-TML-W-L-P-V-Y-N-A-E-V- 
140-V-T-A-Y-R-G-K-K-R-Q-E-A-P-P-H-I-F-S-I-S-160-D-N-A-Y-Q- 
F-M-L-T-D-R-E-N-Q-S-I-L-I-T-G-E-180-S-G-A-G-K-T-V-N-T-K- 
R-V-I-Q-Y-F-A-T-I-A-200-I/V-T-G-D-K. This peptide contains the 
lysine residue (Lys 83) whose reaction with 2,4,6-trinitrobenzenesul- 
fonate alters the enzymatic activity of mysoin, as well as two types 
of methylated lysines. Position 34 is occupied by e-N-monomethyl- 
lysine and lysine in an approximate 60:40 ratio, while position 129 is 
fully occupied by one of the two ¢-N-trimethyllysines in myosin 
heavy chain. There is evidence suggesting that this fragment con- 
tains residues that contribute to the ATP-binding site of myosin; the 
sequence surrounding the ¢-N-trimethyllysine is devoid of charges 
and could form a hydrophobic pocket for binding of the adenine 
moiety while the €-N-trimetyllysine, which carries a positive charge 
at all pH values, could bind an ATP phosphate group. 


3390 Human muscle proteins: analysis by two-dimen- 
sional electrophoresis. Giometti, C.S.; Danon, MI: Ander- 
son, N.G. (Argonne National Lab., IL). Neurology; 33: No. 
9, 1152-1156(Sep 1983). Contract W-31- 109-ENG-38. 

Proteins from single frozen sections of human muscle were 
separated by two-dimensional gel electrophoresis and detected by 
fluorography or Coomassie Blue staining. The major proteins were 
identical in different normal muscles obtained from either sex at dif- 
ferent ages, and in Duchenne and myotonic dystrophy samples. 
Congenital myopathy denervation atrophy, polymyositis, and 
Becker's muscular dystrophy samples, however, showed abnormal 
myosin light chain compositions, some with a decrease of fast-fiber 
myosin light chains and others with a decrease of slow-fiber light 
chains. These protein alterations did not correlate with any specific 
disease, and may be cause by generalized muscle-fiber damage. 


3391 Optimal sequence alignments. Fitch, W.M.; Smith, 
T.F. (Univ. of Wisconsin, Madison). Proceedings of the Na- 
tional Academy of Sciences of the United States of America; 
80: No. 5, 1382-1386(Mar 1983). 

Current theory is adequate to the task of finding an optimal 
alignment between two character strings such as nucleic acids. 
Most algorithms currently in use must fail to find the homologous 
alignment between a set of codons for the chicken a- and B-hemo- 
globin sequence when it is in fact discoverable by a more general 
treatment of gaps. Fundamental reasons for this are discussed. 


Demonstration that limonene is the first cyclic in- 
cormediate in the biosynthesis of oxygenated p-menthane mon- 
oterpenes in Mentha piperita and other Mentha species. Cro- 
teau, R.; Kjonaas, R. (Washington State Univ., Pullman). 
Archives of Biochemistry and Biophysics; 220: No. 1, vp(Jan 
1983). Contract AM06-76RL02221; :AT06-82ER 12027. 

The volatile oil of mature Mentha piperita (peppermint) 
leaves contains as major components the oxygenated p-menthane 
monoterpenes |-menthol (47%) and l-menthone (24%) as well as 
very low levels of the monoterpene olefins limonene (1%) and ter- 
pinolene (0.1%), which are considered to be probable precursors of 
the oxygenated derivatives. Immature leaves, which are actively 
synthesizing monoterpenes, produce an oil with comparatively 
higher levels of limonene ~3%), and isolation of the pure olefin 
Kah this compound to consist of ~ 80% of the 1-(4S)-enantiomer 

and ~20% of the d-(4R)-enantiomer. The time course of incorpora- 
tion of [U-'*C]sucrose into the monoterpenes of M. piperita shoot 
tips was consistent with the inital formation of limonene and its 
subsequent conversion to menthone via pulegone. d,]-[9- 
*H}Limonene and [9,10-*H]terpinolene were prepared and tested 
directly as precursors of oxygenated p-menthane monoterpenes in 
M. piperita shoot tips. Limonene was readily incorporated into pu- 
legone, menthone, and other oxygenated derivatives, whereas ter- 
pinolene was not appreciably incorporated into these compounds. 
Similarly, d,l-[9-*H]limonene was specifically incorporated into pu- 
legone in Mentha pulegium and into the C-2-oxygenated derivative 
carvone in Mentha spicata, confirming the role of this olefin as the 
essential precursor of oxygenated p-menthane monoterpenes. Solu- 
ble enzyme preparations from the epidermis of immature M. piper- 
ita leaves converted the acyclic terpenoid precursor [1-*H]geranyl 
pyrophosphate to limonene as the major cyclic product. 
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3393 Iron-sulfur stoichiometry and structure of iron 
sulfur clusters in three iron proteins: Evidence for [3Fe-4S] 
clusters. Beinert, H.; Emptage, M.H.; Dreyer, J.L.; Scott, 
R.A.; Hahn, J.E.; Hodgson, .O.; Thomson, A.J. (Univ. of 
Wisconsin, Madison). Proceedings of the National Academy of 
Sciences of the United States of America; 80: No. 2, 393- 
396(Jan 1983). 

Beef heart aconitase contains 3Fe clusters in its inactive and 
4Fe clusters in its active form. The fully active form can be re- 
stored from the inactive one by insertion of Fe**, whereas S* is 
not required. Chemical analyses for iron and labile sulfide yield Fe/ 
S* ratios of 0.66-0.74 for the inactive and 0.90-1.03 for the active 
form. Sulfane sulfur (S°) was not detected. The authors propose on 
the basis of these data that the inactive form may arise from the 
active one by loss of one iron only per cluster with the sulfur re- 
maining as S* in a [3Fe-4S] structure. Measurements by extended 
x-ray absorption fine structure (EXAFS) spectroscopy on the 3Fe 
form of aconitase yield a Fe..S distance of 2.24 angstrom and a 
Fe..Fe distance of 2.71 angstrom. This Fe..Fe distance is in agree- 
ment with that obtained by EXAFS on ferredoxin II of Desulfovi- 
brio gigas, another 3Fe protein, but disagrees with Fe..Fe distances 
observed for the 3Fe cluster of Azotobacter vinelandii ferredoxin I 
by x-ray diffraction--namely, 4.1 angstrom. The authors suggest that 
this difference may be due to the presence of a [3Fe-3S] structure 
in the Azotobacter ferredoxin I crystals vs. a [3Fe-4S] structure in 
liquid or frozen solutions of aconitase. The [3Fe-3S] cluster has 
been shown to have a relatively flat twist-boat structure, whereas a 
[3Fe-4S] cluster could be expected to essentially maintain the com- 
pact structure of the [4Fe-4S] cluster. This would explain the differ- 
ences in Fe..Fe distances. Two possible structural models for a 
[3Fe-4S] cluster are discussed. 


3304 Luminescence energy transfer studies of C-reactive 
protein. Binding of terbium (III) ions in C-reactive protein. 
Short, M.T.; Osmand, A.P. (Argonne National Lab., IL). 
Immunological Communications; 12: No. 3, 291-300(1983). 

The acute phase of inflammation is characterized by numer- 
ous changes in blood composition, perhaps the most dramatic of 
these being the elevation of C-reactive protein levels. C-reactive 
protein (CRP) is known to bind to molecules containing phospho- 
choline-substituents following reaction with Ca* ions. Lumines- 
cence energy transfer (LET) has been used effectively to study the 
Ca* and Mg” binding properties of many proteins by employing 
appropriate lanthanides (III). Terbium (III) has been used an an iso- 
morphous analogue to study Ca binding to CRP. Energy transfer 
occurs effectively and demonstrates the importance of aromatic res- 
idues (viz., tyrosine and tryptophan) in the binding of Tb**. The 
binding of Tb* is remarkably dependent on the pH and indicates 
the requirement of a deprotonated residue in the pH range 6.4 +/- 
0.2 for effective Tb** binding. A 50-fold molar excess of Ca™ is 
sufficient to displace the Tb** suggesting that Tb** is bound with 
greater affinity to CRP than the natural analogue Ca”. It is pro- 
posed that Tb* (by inference Ca™) binding takes place near the 
CRP subunit disulfide bond, where two histidine residues are 
present. The pH dependency of Tb* binding is best explained by 
the deprotonation of a histidine residue(s) in CRP. 


3395 Lipid quantification of fresh water invertebrates: 
method modification for microquantitation. Herbes, S.E.; 
Allen, C.P. (Oak Ridge National Lab., TN). Canadian Jour- 
nal of Fisheries at Aquatic Science; 40: No. 8, 1315- 
1317(1983). Contract W-7405-ENG-26. 

To facilitate determination of lipid content of fresh water in- 
vertebrates for bioaccumulation studies, the chloroform-methanol 
extraction procedure of Bligh and Dyer was modified for micro- 
quantitation. Following extraction, lipids were quantified by use of 
a microbalance. Recoveries of representative neutral and polar 
lipids averaged 88.3% with a mean coefficient of variation of 8.6%. 
Tests with fresh water benthic and pelagic invertebrates demon- 
— the applicability of the procedure to samples as small as sev- 

eral milligrams wet weight with a mean coefficient of variation of 
11.6%. 
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3396 Nickel induction of microsomal heme oxygenase 
activity in rodents. Sunderman, F.W. Jr.; Reid, M.C.; 
Bibeau, L.M.; Linden, J.V. (Univ. of Connecticut, Farming- 
ton). Toxicology and Applied Pharmacology; 68: 87-95(1983). 
(CONF-820288—). 

From 1. international conference on safety evaluation and 
regulation of chemicals; Boston, MA, USA (24 Feb 1982). 

Heme oxygenase activity was measured in tissues of rats 
killed after administration of NiCl or NisS:. Induction of renal 
heme oxygenase activity occurred 6 hr after NiCls injection (0.25 
mmol/kg sc), reached a maximum of five to six times the baseline 
activity at 17 hr, and remained significantly increased at 72 hr. 
Heme oxygenase activities were also increased in liver, lung, and 
brain at 17 hr after the NiCl, injection; heme oxygenase activities in 
spleen and intestinal mucosa were unchanged. The effects of NiCl 
on heme oxygenase activities in kidney and liver were dose-related 
from 0.06 to 0.75 mmol/kg, sc. Three Ni chelators were adminis- 
tered (1 mmol/kg, im) prior to injection of NiCl (0.25 mmol/kg, 
sc); d-penicillamine partially prevented Ni induction of renal heme 
oxygenase activity; triethylenetetramine had no effect; sodium 
diethyldithiocarbamate enhanced the Ni induction of renal heme 
oxygenase activity (three times greater than NiClz alone). Intrarenal 
injection of NisS2 (10 mg/rat) caused induction of renal heme oxy- 
genase activity at 1 week but not at 2, 3, or 4 weeks; no correlation 
was observed between induction of renal heme oxygenase activity 
and erythropoietin-mediated erythrocytosis. Hypoxia (10% Oz, 12 
hr/day, 7 days) did not affect renal heme oxygenase activity. In- 
duction of renal heme oxygenase activity was observed in mice, 
hamsters, and guinea pigs killed 17 hr after injection of NiCk (0.25 
mmol/kg, sc). These studies established (a) the time course, dose- 
effect, organ selectivity, and species susceptibility relationships for 
Ni induction of microsomal heme oxygenase activity, (b) the effects 
of Ni chelators, and (c) the lack of relationship between induction 
of renal heme oxygenase activity and the erythrocytosis that devel- 
ops after intrarenal injection of NisS:. 


3397 Pyruvate ortho dikinase in wheat leaves. 
Aoyagi, K.; Bassham, J.A. (Lawrence Berkeley Lab., CA). 
Plant Physiology; 73: 853-854(1983). Contract AC03- 
76SF00098. 

Pyruvate orthophosphate dikinase (PPDK) was found in 
wheat (Triticum aestivum L. cv Cheyenne [CI 8885]) leaves both 
by activity assays and by the protein blot method. The specific ac- 
tivity of the wheat enzyme is comparable to that of PPDK from 
maize leaves. Of the total soluble protein in wheat leaves, about 
0.05% was PPDK, comparable to the amount in the immature 
wheat seed and about 1/70th the amount found in mesophyll celis 
of maize. I precipitation of wheat PPDK with maize enzyme 
antiserum indicates partial identity, and the apparent subunit molec- 
ular weight is the same based on sodium dodecyl sulfate-polyacry- 
lamide gel electrophoresis. 





3398 Liposome uptake into human colon adenocarcino- 
ma cells in monlayer, spinner, and trypsinized cultures. Tom, 
B.H.; Macek, C.M.; Raphael, L.; Sengupta, J.; Cerny, E.A.; 
Jonah, M.M.; Rahman, Y.E. "Univ. of Texas Medical 
School, Houston). Proceedings of the Society for Experimental 
Biology and Medicine; 172: 16-28(1983). 

The nature of liposome interactions with colon tumor cells 
was investigated. Thus, experiments were performed to study the 
uptake and incorporation of multilamellar and of reverse-phase 
evaporation liposomes of neutral charge into monolayers, suspend- 
ed spinner cultures, and trypsinized cells of a human colon adeno- 
carcinoma cell line, LS174T. The results showed that the same 
tumor cells cultured under each condition exhibited a distinct pat- 
tern of vesicle uptake as determined at 0, 15, 30, 60, and 120 min. 
In monolayer cultures of LS174T cells, the uptake of liposomes 
bearing [*H]actinomycin D in the lipid bilayers was linear through- 
out the incubation period. In contrast, in trypsinized and spinner 
suspension cultures, uptake of liposomes was biphasic. There was a 
proportional uptake of both liposome (labeled with 
[*H]phosphantidylcholine or ['*C]cholesterol) and of actinomycin 
D (trace labeled with *H) into the cells under all culture condi- 
tions, indicating quantitative delivery of the drug with the intact 
lipid vesicle. Although the amount of actinomycin D presented to 
tumor cells by the two liposomes was equivalent, reverse-phase 
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evaporation liposomes were more effectve than multilamellar vesi- 
cles in inhibiting uridine uptake. In the presence of excess liposomes 
(10 times the uptake studies), saturation of the tumor cell surface 
occurred by 120 min. However, the liposomes remained accessible 
to enzymatic removal for 60 min. Liposome-saturated tumor cells 
remained refractory to further binding of liposomes for at least 2 
hr. The results thus revealed that differences in cell uptake were 
due to the state of the target cells and not the liposome types, or 
their differential leakage of labels. 


newly transformed 
and developing Keene, W.E.; Jeong, K.H.; 
McKerrow, J.H.; Werb, Z. (Univ. of California, San Fran- 
cisco). Laboratory Investigation; 49: No. 2, "201- 207(1983). 
Contract AC03-76SF01012. 

The ability of schistosomula of Schistosoma mansoni to de- 
grade an extracellular connective tissue matrix synthesized by rat 
vascular smooth muscle cells in culture was investigated. Six to 
12% of the total matrix was degraded by schistosomula from the 
time of transformation from cercariae to adult development in 
vitro. Most matrix degradation occurred during the first 24 hours 
of incubation and was dependent on the number of schistosomula 
and the type of medium in which they were incubated. The use of 
proteinase inhibitors indicated that schistosomula activity was dis- 
tinctly different from that of cercariae. Newly transformed schisto- 
somula expressed one activity that was similar in inhibition charac- 
teristics to that of cercarial preacetabular gland secretions and an- 
other activity that was unique to schistosomula. From 1 day after 
transformation to adulthood, the schistosomula-derived activity was 
the predominant activity detected. Schistosomula degraded a small- 
er percentage of the total matrix than did cercariae and showed a 
different substrate profile. Schistosomula degraded glycoprotein 
components of extracellular matrix but showed little or no activity 
against elastin or collagen. Matrix-degrading activity was also de- 
tected in schistosomula-conditioned medium. Sedimentation of the 
activity and lack of permeability through filter barriers suggest that 
the enzyme may be initially associated with membrane and then 
sloughed with membrane fragments. Since the schistosomula-de- 
rived activity initially overlaps with cercarial preacetabular gland 
proteolytic activity, the two activities may act in concert to facili- 
tate skin penetration by newly transformed schistosomula. Howev- 
er, schistosomula activity probably serves some, as yet undeter- 
mined, function later in development. 


3400 Degradation of matrix by larvae of 
Schistosoma mansoni. I. Degradation by cercariae as a model 
for initial parasite invasion of host. McKerrow, J.H.; Keene, 
W.E.; Jeong, K.H.; Werb, Z. (Univ. of California, San 
Francisco). ‘Laboratory Investigation; 49: No. 2, 195- 
200(1983). Contract ‘AC03-76SFO1012. 

The ability of cercariae of Schistosoma mansoni to degrade a 
model extracellular connective tissue matrix produced by rat vascu- 
lar smooth muscle cells in culture was investigated. In this model, 
connective tissue macromolecules are present in the interactive 
framework that characterizes their structure in vivo. Cercariae 
were stimulated to degrade the matrix by skin lipid or linoleic acid. 
At the maximally stimulating concentration of linoleic acid (25 pg/ 
cm?), 68% of the total matrix was degraded, including 57% of the 
glycoprotein, 79% of the elastin, and 8% of the collagen. Degrada- 
tion of matrix was inhibited by a:-proteinase inhibitor and soybean 
trypsin inhibitor. Ethylenediaminetetraacetic acid inhibited degrada- 
tion by unstimulated but not linoleic acid-stimulated cercariae. 
Preacetabular gland secretions collected from cercariae also de- 
graded the matrix with an activity 86% of that of live cercariae. 
Preacetabular gland proteolytic activity was also inhibited by a:- 
proteinase inhibitor, soybean trypsin inhibitor, and ethylenediamine- 
tetraacetic acid. The similar characteristics of matrix degradation 
by both live cercariae and cercarial preacetabular gland secretions 
support the idea that a proteinase secreted from cercarial preaceta- 
bular glands facilitates invasion of skin and connective tissue by 
these larvae. Degradation of elastin and glycoprotein constituentes 
of extracellular matrix is probably essential for skin penetration. 
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3401 Salvage of the modified nucleoside ribothymidine 
in cultured hamster embryo cells. Lothrop, C.D. Jr.; Uziel, 
M. (Univ. of Tennessee, Oak Ridge). Biochimica et ’Biophy- 
sica Acta; 698: 134-139(1982). Came W-7405-ENG-26. 

RNA turnover in hamster embryo cells results in the release 
of ribothymidine, a methylated nucleoside formed only on intact 
RNA. [methyl-*H]Methionine ribothymidine polyphosphates and 
deoxyribothymidine polyphosphates are found in approximately 
equivalent amounts in the acid-soluble pool of hamster embryo 
cells. This observation is consistent with prior unexplained observa- 
tions, in intact animals, that the methyl group of S-adenosy!l methio- 
nine can be used for deoxythymidine synthesis. This is the only 
modified ribonucleoside known to be salvaged through pathways in 
normal cells. Several possible pathways for salvage were investigat- 
ed. 


Higher plant Pisum sativum maturation of nascent 
DNA is blocked by cycloheximide, but only after 4-8 repli- 
cons are joined. Schvartzman, J.B.; Van't Hof, J. (Brookha- 
ven National Lab., Upton, NY). Nucleic Acids Research; 10: 
No. 19, 6191-6205(1982). 

Velocity sedimentation in alkaline sucrose gradients, single 
cell autoradiography and cytophotometry were used to determine if 
protein synthesis is required for the maturation of nascent replicons 
to chromosomal-sized molecules in cultured pea-root cells. The re- 
sults obtained showed that cycloheximide, added either before or 
during labeling with tritiated thymidine, blocked maturation of nas- 
cent DNA at an intermediate size of 72-140 X 10° daltons single- 
stranded DNA. To reach this size, nascent replicons - which are 18 
X 10® daltons single-stranded DNA each - were replicated and 
groups of 4-8 replicons were joined even though protein synthesis 
was reduced to 15% of the control. The experiments also showed 
that the joining of nascent replicons is not an absolute function of 
late S or G2 phase of the cell cycle. Finally, the results support the 
hypothesis that at least one step in the process of nascent DNA 
maturation may require replication, during late-S phase, of DNA 
segments that are interspersed within replicon-clusters that replicate 
early in the S phase. 


5503 Cytology 
REFER ALSO TO CITATION(S) 5503001798, 3401, 3402, 3422, 3423 


(LA—10179-MS) Preparation and characterization 
from two rodent species. Wilson, J.S.; 
London, J.E. (Los Alamos National Lab., NM (USA)). Sep 
1984. Contract W-7405-ENG-36. 12p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002307. 

Monodispersed suspensions of rodent lung cells provide a 
tool to assess pulmonary damage following exposure to known or 
suspected toxic gases, dusts, and vapors. Knowledge of the mecha- 
nisms of cellular damage as determined by structural or functional 
changes is prerequisite to understanding the progression of pulmo- 
nary disease or dysfunction. Dispersal of lung tissue into cellular 
suspensions began over 10 years ago. Mechanical, chemical, and en- 
zymatic digestion have all been used to acquire cellular suspensions. 
we have developed uses a combination of collagenase 


j 


previously reported; there are multiple cell 

cells seem to be highly viable even up to 4h 

uspensions are being analyzed by flow cyto- 

for surface and intracellular organelle structure, as immuno- 

1 for the production of monoclonal antibodies, and for cell differ- 

with light and electron microscopy. 14 references, 2 fig- 
4 tables. 
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Oxygen the expression of 
genesis factor by macrophages. Knighton, D.R.; Hunt, T.K.; 
Scheuenstuhl, H.; Halliday, B.J.; Werb, Z.; "Banda, MJ. 
(Univ. of California, San Francisco). Science (Washington, 
D.C.); 221: 1283-1285(23 Sep 1983). 

When cultured in a hypoxic environment similar to that 
found in the center of a wound, macrophages secreted active angio- 
genesis factor into the medium. Under conditions similar to those of 
well-oxygenated tissue, macrophages did not secrete active angio- 
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genesis factor. Macrophages that secreted the factor at hypoxic 
conditions stopped secreting it when returned to room air. Thus the 
control of angiogenesis in wound healing may be the result of ma- 
crophages responding to tissue oxygen tension without the necessi- 
ty of interacting with other cell types or biochemical signals. 


Sister chromatid exchanges and cell division delays 
+ by diethylstilbestrol, estradiol, ard estriol in human 
lymphocytes. Hill, A.; Wolff, S. (Univ. of California, Berke- 
ley). Cancer Research; 43: 4114-4118(Sep 1983). Contract 
AC03-76SF01012. 

It had been found previously that exposure of human lym- 
phocytes in vitro to diethylstilbestrol (DES), a synthetic estrogen 
and known human carcinogen, led to the induction of sister chro- 
matid exchangers. More sister chromatid exchanges were induced 
in cells from pregnant women than from men. To see if the effects 
of DES could be induced by other estrogens, lymphocytes from a 
man and a pregnant woman were treated in vitro with the natural 
estrogens estradiol and estriol. These did not induce sister chroma- 
tid exchanges. To see if the presence of exogenous female hor- 
mones might be responsible for the increase in DES-induced sister 
chromatid exchanges seen in cells from pregnant women, lympho- 
cytes from a man and a pregnant woman were also treated in vitro 
simultaneously with DES, estradiol, estriol, and progesterone. 
Treatments with these exogenous hormones did not alter the 
number of DES-induced sister chromatid exchanges. Previous stud- 
ies showed that DES also inhibits in vitro proliferation of lympho- 
cytes. The results reported here show that estradiol also strongly 
inhibits this proliferation but that estriol is only a weak inhibitor. 
The cause of delayed cell proliferation induced by DES and estra- 
diol was 2-fold: some of the cells were delayed in phytohemagglu- 
tinin-mediated blast cell transformation but, additionally, most cells 
had a prolonged cell cycle because of an extended G2 phase. These 
studies also showed that DES, but not estradiol or estriol, induced 
a low level of polyploidy in human lymphocytes. 


3406 Induction of sister chromatid exchanges and cell 
division delays in human lymphocytes by microsomal activa- 
tion of benzene. Morimoto, K. (Univ. of California, San 
Francisco). Cancer Research; 43: 1330-1334(Mar 1983). Con- 
tract AC03-76SF01012. 

Metabolic activation of benzene by rat liver microsomes and 
a reduced nicotinamide adenine dinucleotide phosphate-generating 
system (S-9 mix) induced sister chromatid exchanges (SCEs) and 
cell division delays in cultured human lymphocytes. There were 
optimal concentrations of S-9 mix for the conversion of benzene 
into the active metabolites that exerted these cytotoxic effects. Re- 
duced glutathione prevented the induction of SCEs by benzene plus 
S-9 mix in a dose-dependent manner. Reduced glutathione (3 mM) 
also prevented the induction of SCEs by catechol or hydroquinone, 
active metabolites of benzene and potent inducers of SCEs, strong- 
ly suggesting that glutathione did not simply inhibit the activity of 
S-9 mix to activate benzene but actually prevented the production 
of DNA lesions by the active metabolites. Pulse treatment of cells 
with benzene plus S-9 mix produced the largest number of SCEs 
when administered at 40 hr of culture (fixed at 72 hr) but did not 
induce SCEs when administered immediately after the beginning of 
culture. This indicates that induced DNA lesions that could lead to 
formation of SCEs are removed in time. 


3407 Influence of in vivo incubation of aged murine 
spleen colony-forming units on their proliferative capacity. 
Inoue, T.; Cronkite, E.P. (Brookhaven National Lab., 
Upton, NY). Mechanisms of Ageing and Development; 23: 
177-190(1983). Contract AC02-76CH00016. 

Bone marrow cells from young and old mice (C3H/HeMs) 
were transplanted into irradiated syngeneic recipients. The growth 
rates of spleen colonies in both groups were compared by measur- 
ing the mean volume of colonies. Growth rates in spleen colonies 
derived from bone marrow cells of 462-day-old mice (Y-R) were 
higher than those from 917-day-old mice (O-R). Bone marrow cells 
from 62-day-old mice and those from 642-day-old mice were inject- 
ed into 112-day-old irradiated (950 rad) recipients and after 400 
days were killed. The bone marrow cells were assayed for spleen 
colony-forming units (CFU-S) and injected into irradiated second- 
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ary recipients, 50-55 days of age (Y-M-R and O-M-R). The cellular 
age at testing was 462 and 1042 days, respectively. The growth 
rates of colonies from young mice (Y-M-R) and from old ones (O- 
M-R) were similar in contrast to the first experiment in which the 
younger CFU-S produced more rapidly growing colonies. These 
studies clearly show that CFU-S from 462-day-old mice produce 
larger splenic colonies than CFU-S from 686- or 917-day-old mice. 
However, spleen colonies formed by CFU-S with cellular ages of 
462 days (62 days + 400 days in vivo) and 1042 (642 days + 400 
days in vivo) are not significantly different, suggesting that in vivo 
incubation has removed some of the proliferative defect of the 642- 
day-old CFU-S. 


3408 Differences in growth requirement and retentive- 
ness for magnesium in nontransformed and transformed 
mouse 3T3 cells. Rubin, H. (Univ. of California, Berkeley). 
Magnesium; 1: 41-48(1982). Contract AT03-79EV 10277. 

Transformed cells appeared in cultures of a flat variant of 
Balb/c3T3 cells after many passages. These transformed cells them- 
selves became increasingly transformed with further passage. When 
deprived of extracellular Mg, the late passage transformed cells 
retained less of their intracellular Mg”* than the early passage 
transformed and nontransformed cells, and their rate of DNA syn- 
thesis was more sharply reduced. However, the rate of DNA syn- 
thesis in the late passage transformed cells was less inhibited than in 
the other cell lines by the same small reductions of intracellular 
Mg”. When the late passage transformed cells were grown to a 
very high (saturation) density on coverslips they took on the ap- 
pearance and behavior of nontransformed cells, their Mg** content 
decreased, and they retained almost all their Mg* in the face of 
Mg” deprivation. At very high density, the rate of DNA synthesis 
in both transformed lines was low, and was reduced only slightly 
by extracellular Mg”* deprivation. Lowering extracellular Ca** 
from 1.6 to 0.8 mM increased the sensitivity of nontransformed 
cells to Mg* deprivation, but did so to a greater extent in late pas- 
sage than in early passage nontransformed cells. The possibility is 
discussed that increasing the number of passages of the cells, which 
increases the degree of transformation also lowers their retentive- 
ness for Mg”. This may be an indicator of variations in binding of 
Mg* within cells associated with different degrees of transforma- 
tion. 


3409 Differences in growth requirement and retentive- 
ness for magnesium in nontransformed and transformed 
mouse 3T3 cells. Rubin, H. (Univ. of California, Berkeley). 
Magnesium; 1: 41-48(1982). Contract AT03-79EV 10277. 

Transformed cells appeared in cultures of a flat variant of 
Balb/c3T3 cells after many passages. These transformed cells them- 
selves became increasingly transformed with further passage. When 
deprived of extracellular Mg”, the late passage transformed cells 
retained less of their intracellular Mg* than the early passage 
transformed and nontransformed cells, and their rate of DNA syn- 
thesis was more sharply reduced. When the late passage trans- 
formed cells were grown to a very high (saturation) density on co- 
verslips they took on the appearance and behavior of nontrans- 
formed cells, their Mg** content decreased, and they retained 
almost all their Mg** in the face of Mg** deprivation. Lowering ex- 
tracellular Ca** from 1.6 to 0.8 mM increased the sensitivity of 
nontransformed cells to Mg** deprivation, but did so to a greater 
extent in late passage than in early passage nontransformed cells. 
The possibility is discussed that increasing the number of passages 
of the cells, which increases the degree of transformation also 
lowers their retentiveness for Mg*. This may be an indicator of 
variations in binding of Mg** within cells associated with different 
degrees of transformation. 


3410 Osmotic hemolysis and fragility: a new model 
based on membrane disruption, and a potential clinical test. 


Akeson, S.P.; Mel, H.C. (Univ. of California, Berkeley). 
Biochimica et Biophysica Acta; 718: 201-211(1982). Contract 
AC03-76SF00098. 

Red cell osmotic hemolysis has traditionally been defined by 
the loss of hemoglobin, in response to reduced osmotic pressure, as 
measured spectroscopically. Previous work from this laboratory 
using resistive pulse spectroscopy (RPS) has shown that in a mixed 
population of hemolyzing cells, ghosts can be detected as being 
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more deformable, and hence appearing distinctly smaller, than the 
remaining intact cells. Other researchers using similar methods have 
reported detection of ghosts as apparently smaller objects, resulting 
from their greater sensitivity to dielectric breakdown. The authors 
now confirm both these results, and demonstrate by kinetic studies 
that changes which occur in the rheological and electrical proper- 
ties of ghosts are independent phenomena. The two different char- 
acterizations for ghosts are integrated into a proposed model of os- 
motic hemolysis based on known red blood cell membrane and cy- 
toplasmic properties. This work provides both a theoretical and a 
practical foundation for RPS-based measures of osmotic fragility, 
including a potential new clinical test, measures which provide 
very early detection of the ultimate fate of osmotically stressed red 
cells. 


3411 Aggregation of cell surface by multiva- 
lent ligands. Macken, C.A.; Perelson, A.S. (Los Alamos Na- 
tional Lab., NM). Journal of Mathematical Biology; 14: 365- 
370(1982). 

Using a combination of branching processes and kinetic 
equations a solution is provided to the problem of describing the 
size of aggregates formed on cell surfaces when multivalent ligands 
bind and cross-link multivalent receptors. A criterion is given for 
the onset of gelation in infinite 2-dimensional systems, which may 
be relevant to the phenomenon of ligand-induced receptor patch- 
ing. 


3412 Membrane ity in murine stem cells. 
— C.P.; Kerk, D.K.; Norman, A. rimental Hema- 
tology (Oak Ridge, Tennessee); 317-326(1980). Contract 
AMO03-76SF00034. 

The cell membrane’s role in hemopoietic differentiation and 
regulation is increasingly evident. Certain fluorescent molecules 
interact with membrane components at the moiecular level. The or- 
ganic dye merocyanine 540(MCN) is such a tool for studying he- 
mopoietic stem cell membranes at the molecular level. This paper 
present work involving biologic interactions of MCN with CLL 
(chronic lymphocytic leukemia) and hemopoietic cell membranes. 
The authors work indicates that MNC staining reveals membrane 
differences that accompany cellular transformation and differentia- 
tion. Changes in MNC fluorescene indicate that hemopoietic cells 
are heterogeneous with respect to membrane properties, and sensi- 
tivity to MNC photoinactivation reveals that membrane properties 
may change as a function of differentiative state between pluripo- 
tent and committed granulocytic precursor cells. 


3413 Polarization of fluorescein fluorescence in single 
cells. Udkoff, R.; Norman, A. (Univ. of California, Los An- 
geles). Journal of Histochemistry and Cytochemistry; 27: No. 
1, 49-55(1979). 

Measurement of fluorescence polarization (P) gives informa- 
tion about the immediate environment of the fluorescent molecule. 
The authors used a flow polarimeter to investigate the factors influ- 
encing P of fluorescein in mammalian cells to determine whether 
such measurements are useful for characterizing heterogeneous cell 
populations. Fluorescein was introduced into cells by incubation 
with FDA. Measurements of the intensity of fluorescence (TI) and 
polarization (P) revealed an unexpected dependence: P decrease 
with increasing intensity of fluorescence. They have been able to 
estimate the quenching due to binding and construct a Scatchard 
plot. They estimated a wavelength shift from in vitro data consist- 
ent with the dependence of P on wavelength. Generally, the distri- 
butions of P are symmetrical. However, structure does develop in 
the P distribution when the cells are deprived of calcium or incu- 
bated in the cold. This appears as a shoulder on the P distribution 
or resolves into two peaks. Calcium deprivation may differentially 
affect a subpopulation of cells whose significance remains to be ex- 
plored in various cell types. 
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3414 (BNL—35224) Potential contributions of molecu- 
lar genetics to plant breeding. Burr, B. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CH00016. 12p. (CONF-8408120—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000229. 
From Plant breeding research forum; Sayzata, MN, USA (21 
Aug 1984 
— Re ee (10 to 15 years), the contributions to plant 
breeding technology from molecular genetics, while useful, will be 
more modest than spectacular claims have led many to expect. 
These contributions will come in two areas: the development of an- 
alytical technique and in the detailed analysis and explanation of bi- 
ological phenomena related to plant breeding. The author provides 
an example of each from his work. 24 references. 


3415 (R—83/137a) pe cord of fly ash samples in a 
test with the protozoan Paramecium tetraurelia. Hooftman, 
R.N. (Nijverheidsorganisatie TNO, Delft (Netherlands). 
Hoofdgroep Maatschappelijke Technologie). Aug 1 Aug — —— 
(in Dutch). ECN, P.O. Box 1, 1755 ether- 
lands. 


The mutagenicity of fly ash derived from combustion of coal 
was investigated in a test with the protozoan Paramecium tetraure- 
lia. This unicellular organism is able to ingest particles of the size of 
these that are ingested and removed by the alveolar macrophages 
in the lung of man and other animals: in Paramecium, as in the ma- 
crophage, ingestion is followed by intracellular extraction. Both ash 
from the electrostatic filter and stack-ash were mutagenic in Para- 
mecium. The results showed similarities with and some differences 
from those obtained in the Ames test. There are indications that the 
test with Paramecium is a sensitive test for the mutagenicity of 
complex wastes. 


3416 Enhancement of spontaneous mitotic recombination 
by the meiotic mutant spoli1-1 in Saccharomyces cerevisiae. 
Bruschi, C.V.; Esposito, M.S. (Lawrence Berkeley Lab., 
CA). Proceedings of the National Academy of Sciences of the 
United States of America; 80: 7566-7570(Dec 1983). Contract 
ACO03-76SF00098. 

Both nonreciprocal and reciprocal mitotic recombination are 
enhanced by the recessive mutant spoll-1, which was previously 
shown to affect meiosis by decreasing recombination and increasing 
nondisjunction. The mitotic effects are not distributed equally in all 
chromosomal regions. The genotypes of mitotic recombinants in 
spoll-1/spol1-1 diploid cells provide further evidence that widely 
spaced chromosomal markers undergo coincident conversion in mi- 
tosis. 


3417 Differences in the regulation by poly(ADP-ribose) 
See. Co te eee 


cell type. Cleaver, J.E.; Bodell, W.J.; 
~ W.F,; Zale, B. (Univ. of California, San Francis- 
co). Journal of Biological Chemistry; 258: No. 15, 9059- 
9068(10 Aug 1983). Contract AC03-76SF01012. 

Inhibition of poly(ADP-ribose) synthesis by 3-aminobenza- 
mide in various human and hamster cells influenced the responses 
to DNA damage from methyl methanesulfonate, but not from ultra- 
violet light. After exposure to methyl methanesulfonate, 3-amino- 
benzamide increased the strand break frequency in all cell types 
studied, but only stimulated repair replication in lymphoid and 
HeLa cells, suggesting these are independent effects. 3-Aminoben- 
zamide also inhibited the pathway for de novo synthesis of DNA 
purines, suggesting that some of its effects may be due to disturb- 
ance of precursor pathways and irrelevant to the role of 
poly(ADP-ribose) in repair. Previous claims that 3-aminobenzamide 
stimulates repair synthesis after exposure to UV light are probably 
artifacts, because the stimulations are only observed in lymphocytes 
in the presence of a high concentration of hydroxyurea that itself 
inhibits repair. The initial inhibition of semiconservative DNA syn- 
thesis and the excision of the major alkylation products and pyrimi- 
dine dimers were unaffected by 3-aminobenzamide. In general 
poly(ADP-ribose) synthesis appears to be uniquely involved in reg- 
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ulating the ligation stage of repair of alkylation damage but not ul- 
traviolet damage. By regulating the ligation efficiency, poly(ADP- 
ribosylation) modulates the dynamic balance between incision and 
ligation, so as to minimize the frequency of DNA breaks. The liga- 
tion stage of repair of UV damage appears different and is not reg- 
ulated by poly(ADP-ribosylation). 


3418 Developmental and cytogenetic effects of potassi- 
um dichromate on mouse embryos in vitro. Iijima, S.; Spin- 
dle, A.; Pedersen, R.A. (Univ. of California, San Francisco). 
Teratology; 21: 109-115(1983). Contract AC03-76SF01012. 
Mouse blastocysts and egg cylinders were treated in vitro 
with potassium dichromate (KaCr20;, 5 X 10~7 to 2 X 10-® M), and 
the effects on postimplantation development and induction of sister 
chromatid exchanges (SCEs) were determined. When blastocysts 
were treated for six days with 1 X 10~* M KeCr2O;, the number of 
embryos with growing inner cell masses (ICMs) and ICMs that 
were differentiated into primary endoderm and ectoderm were sig- 
nificantly reduced. The number of embryos forming trophoblast 
outgrowths was not reduced, but outgrowths formed in the pres- 
ence of 2 X 10-® M KeCr2O, were small and began to degenerate 
by the end of the treatment. Hatching and attachment were not af- 
fected at any concentration. The frequency of SCEs was signifi- 
cantly increased at = 1 X 10~* M. When egg cylinders were treat- 
ed with K2Cr.O, for 24 hours, the number of embryos with blood 
islands, fusion of the allantois with the chorion, and beating heart 
was significantly reduced at all concentrations tested, and the 
crown-rump lengths of embryos were significantly reduced at 1 to 
2 X 10-® M. The frequency of SCEs was increased in embryonic 
tissues of egg cylinders cultured in = 1 X 10~* M K2Cr2O,. In- 
creased SCE frequencies were observed at lower concentrations in 
extraembryonic tissues, which had higher SCE frequencies than 
embryonic tissues at all concentrations tested. The correlation be- 
tween developmental effects and SCE frequency suggests that cyto- 
genetic damage may be largely responsible for the detrimental ef- 
fects of dichomate on mouse embryos. 


3419 X-autosome translocations in the mouse: their 
characterization and the tools to investigate gene inactivation 
and gene action. Russell, L.B. (Oak Ridge National Lab., 
TN). pp 205-250 of Cytogenetics of the mammalian X chro- 
mosome. Part A. Basic mec of X chromosome be- 
havior. New York, NY, USA; Alan R. Liss, Inc. (1983). 
Contract W-7405-ENG-26. 

Mouse X-autosome translocations t(X;A)'s provided the evi- 
dence on which the single-active-X-chromosome hypothesis was 
developed independently of the inactive-X hypothesis. The basic 
material provided by the mouse t(X;A)’s has been reviewed by 
summarizing results on genetic and cytological characterization. 
This review shows how the information from t(X;A)’s has been 
used in drawing conclusions about X-inactivation mechanisms. Hy- 
potheses on the sterility of t(X;A) males are discussed. Diverse 
problems for which the t(X;A)'s have already been enlisted to pro- 
vide answers are presented. One of the basic conclusions of the 
findings summarized in this review is that mechanisms for the 
whole-sale turning off of genes must be present in chromosomal re- 
gions (of translocated autosomal segments) that are very far re- 
moved from chromosomal regions (of the X) that are normally sub- 
ject to this type of turning off. 


3420 Gene control in maize by transposable elements. 
Burr, B.; Burr, F.A. (Brookhaven National Lab., Upton, 
NY). pp 185-195 of Gene structure and regulation in devel- 
opment. New York, NY, USA; Alan R. Liss, Inc. (1983). 
The authors’ approach to the molecular study of maize con- 
trolling elements was to begin by choosing a gene for which there 
were controlling element-induced mutations and that made an abun- 
dant product. The best candidate appeared to be the Shrunken (Sh) 
gene that encodes the enzyme sucrose synthetase. This enzyme 
catalyzes the first step in starch biosynthesis in the endosperm. Mu- 
tants of the gene are viable but have a reduced starch content, typi- 
cally resulting in a seed with an extremely concave crown due to 
the collapsed endosperm. Mutations or their revertants can be 
easily recognized against a nonmutant background by visual screen- 
ing. Because of its easily distinguishable phenotype, the gene can 
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serve as a trap for transposable element insertions. Such mutations 
that might exhibit differences in the structure or arrangement of the 
transposable elements can thereby readily be collected. When used 
as a hybridization probe, the cDNA clone of sucrose synthetase 
recognized a unique sequence in maize DNA. The cDNA probe 
was used to isolate a clone of the wild-type gene. Heteroduplexes 
of the genomic clone with sucrose synthetase mRNA were exam- 
ined in the electron microscope. No large intervening sequences 
were observed but there were indications of several very small ones 
just at the limit of resolution. A restriction map of the genomic 
clone was constructed and found to be colinear with that construct- 
ed from whole genome Southern blotting data. The transcribed 
region of the cloned sequence and its direction of transcription 
were also determined. 


3421 Mechanism for the control of patch size in mam- 
malian cell DNA excision repair. Collier, .E.; Olson, W.H.; 
Regan, J.D. (Univ. of Tennessee, Oak Ridge). Journal of 
z ig — Biology; 102: 487-499(1983). Contract W-7405- 
The hypothesis is suggested that size of the region excised in 
repair of UV-induced damage in mammalian cell is determined by 
the occurrence at random of a recognition sequence which termi- 
nates this excision process. The statistics of first occurrence times 
for a specific nucleotide sequence in a random chain are derived 
and shown to lead to an approximately random distribution of sizes 
around the average. The heterogeneity in sizes arising from a 
model are shown not to conflict with existing measurements. A se- 
quence of length three or four is sufficient to account for the meas- 


ured average size. 


3422 Quantification and analysis of reverse mutations at 
the hgprt locus in Chinese hamster ovary cells. Fuscoe, J.C.; 
O'Neill, J.P.; Machanoff, R.; Hsie, A.W. (Univ. of Tennes- 
see-Oak Ridge Graduate School of Biomedical Sciences). 
—_— Research; 96: 15-30(1982). Contract W-7405-ENG- 


An assay is described for the quantification of reverse muta- 
tions at the hypoxanthine-guanine phosphoribosyltransferase (hgprt) 
locus in Chinese hamster ovary cells utilizing the selective agent L- 
azaserine (AS). Conditions are defined in terms of optimal AS con- 
centration, cell density, and phenotypic expression time. After treat- 
ment, replicate cultures of 10° cells are allowed a 48-h phenotypic 
expression time in 100-mm plates. AS (10M) is then added directly 
to the growing culture and AS-resistant (AS/sup r/) cells form visi- 
ble colonies. This assay is used to quantify ICR-191-, ICR-170-, and 
N-ethyl-N-nitrosourea-induced reversion of independently isolated 
HGPRT clones. The AS/sup r/ phenotype is characterized both 
physiologically and biochemically. All AS/sup r/ clones isolated 
are stably resistant to AS and aminopterin but sensitive to 6-thio- 
guanine. They also have re-expressed HGPRT enzyme. In addition, 
several revertants are shown to contain altered HGPRT. 





3423 Conversion of simian virus 40 DNA to ordered nu- 
cleoprotein structures by extracts that direct accurate initi- 
ation by eukaryotic RNA polymerase II. Sinha, S.N.; Hell- 
re. R.J.; Allison, D.P.; Niyogi, S.K. (Oak Ridge National 

TN). Nucleic Acids Research; 10: No. 18, 5533- 
5552(1982). Contract W-7405-ENG-26. 

Interaction of SV40 DNA with three different HeLa cell ex- 
tracts capable of directing correct initiation of transcription leads to 
the formation of ordered nucleoprotein complexes that are structur- 
ally similar to SV40 minichromosomes and eukaryotic chromatin. 
These nucleoprotein complexes can be conveniently purified by 
band sedimentation or gel filtration. Their sedimentation and elu- 
tion properties resemble those of SV40 minichromosomes. Electron 
microscopy of purified complexes shows beaded structures that are 
sensitive to proteases, resulting in recovery of naked, largely unde- 
graded DNA. Contour lengths and compaction ratios of these nu- 
cleoprotein complexes are similar to those of authentic SV40 min- 
ichromosomes. Their patterns with micrococcal nuclease 
and pancreatic DNase I resemble those of SV40 minichromosomes. 
Unlike nucleosomes, no histones could be detected in the purified 
nucleoprotein complexes. The authors conclude ihat ordered nu- 
cleoprotein structures with certain common characteristics can be 
formed by interaction of DNA with non-histone chromosomal pro- 
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teins as well as with histones. It appears that only those purified 
nucleoprotein complexes containing the promoter can be actively 
transcribed in the presence of additional cell-free extract, suggesting 
that such structures and their protein components may be important 
in transcription. 


5505 Metabolism 
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3424 (CONF-8410171—1) Metabolism of organically 
bound tritium. Travis, C.C. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R2i400. 22p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85002576. 

From US/Japan workshop on tritium a sem and 
health ape Tokyo, Japan (29 Oct 1984). 

lassic methodology for estimating dose to man from 

environmental tritium ignores the fact that organically bound triti- 
um in foodstuffs may be directly assimilated in the bound compart- 
ment of tissues without previous oxidation. We propose a four-com- 
partment model consisting of a free body water compartment, two 
organic compartments, and a small, rapidly metabolizing compart- 
ment. The utility of this model lies in the ability to input organical- 
ly bound tritium in foodstuffs directly into the organic compart- 
ments of the model. We found that organically bound tritium in 
foodstuffs can increase cumulative total body dose by a factor of 
1.7 to 4.5 times the free body water dose alone, depending on the 
bound-to-loose ratio of tritium in the diet. Model predictions are 
compared with empirical measurements of tritium in human urine 
and tissue samples, and appear to be in close agreement. 10 refer- 
ences, 4 figures, 3 tables. 


3425 (DOE/ER/10871—T1) Respiratory chain of alka- 
lophilic bacteria. Annual progress report, July 1, 1983-April 
30, 1984, Krulwich, T.A. (Mount Sinai School of Medicine, 
New York (USA)). 1984. Contract AC02-81ER10871. 5p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84012558. 

Studies of the respiratory chain of alkalophilic bacteria have 
indicated that these organisms possess ific adaptations so that 
the unusual energy demands of life at high pH can be met. During 
the past year, structural studies of respiratory chain components 
were initiated. The cytochrome oxidase from Bacillus firmus RAB 
was purified and characterized. Proton pumping studies by recon- 
stituted preparations have been started. The interesting problem of 
the regulation of cytochrome levels in the alkalophiles has been ex- 
amined via pH shift experiments and via a new hypothetical frame- 
work which may generate a successful experimental approach to 
the mechanism whereby non-alkalophilic mutants have greatly re- 
duced cytochrome levels. 9 references. 


3426 (INIS-mf—9067, pp 85) Abrogation of iron ab- 
sorption by microtubular inhibitors. Purves, L.R.; Johnson, 
A.G,; heel P. 1982. NTIS (US Sales Only), PC A09/MF 
AO1. File Number T185780058. (CONF-8207112—Summs.). 

From 22. annual congress of the South African Society of 
ee Stellenbosch, South Africa (5 Jul 1982). 


3427 (INIS-mf—9067, pp 155) Role of dietary sodium 
in renal excretion and intestinal absorption of calcium and in 
vitamin D metabolism. Breslau, N.A.; Pak, C.Y.C.; Zerwekh, 
J.E.; Svj G. 1982. NTIS (US Sales Only), PC A09/MF 
AOI. File Number T185780058. (CONF-8207112—Summs.). 

From 22. annual congress of the South African Society of 
Pathologists; Stellenbosch, South Africa (5 Jul 1982). 


3428 (LBL—18376) Phosphorus-31 NMR 
measurements 


magnetization 
transfer of metabolic reaction rates in the rat 
heart and kidney in vivo. Koretsky, A.P. (Lawrence Berke- 
ley Lab., CA (USA)). Aug 1984. Contract AC03- 
76SF00098. 166p. NTIS, PC A08/MF AOl1; 1; GPO Dep. 
File Number DE85001195. 
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This dissertation is concerned with the measurement of the 
rates of ATP synthesis in the rat kidney and of the creatine kinase 
catalyzed reaction in the rat heart in situ. Chronically implanted de- 
tection coils, employing a balanced matching configuration of ca- 
pacitors in the tuned circuit, were used to obtain **P NMR spectra 
from heart, kidney, and liver in situ. Gated spectra of heart ob- 
tained at systole and diastole and the effects of fructose on kidney 
and liver were studied. The ability to observe other nuclei using 
implanted coils is illustrated with **K NMR spectra from kidney 
and muscle. The theoretical considerations of applying magnetiza- 
tion transfer techniques to intact organs are discussed with empha- 
sis on the problems associated with multiple exchange reactions and 
compartmentation of reactants. Experimental measurements of the 
ATP synthesis rate (13 mol/min/gm tissue) were compared to 
whole kidney oxygen consumption and Na* reabsorption rates to 
derive ATP/O (0.8 to 1.7) and Na*/ATP (4 to 10) values. The 

associated with ATP synthesis rate measurements in 
kidney, e.g., the heterogeneity of the inorganic phosphate reso- 
nance, are discussed and experiments to overcome these problems 
proposed. 


Distribution and excretion of F'* fluoride in beef 
po Bell, M.C.; Merriman, G.M.; Greenwood, D.A. 
(Univ. of Tennessee-A tomic Energy Commission, Oak 
Ridge). Journal of Nutrition; 73: 379-385(1961). 

Blood, saliva, urine and fecal samples from two beef heifers 
and 12 mature beef cows given tracer levels of F’* showed that F?*® 
was distributed and excreted rapidly. After 2 min., 53% of the dose 
remained in the blood, but after 240 min., only 4% of the dose re- 
mained in the blood. The F"* in the protein-free filtrate was higher 
than in the plasma or cells. Tissue samples taken at 240 min. after 
dosing showed high concentrations of F’* in lung, kidney, rumen 
wall, reticular wall and in bone. Continued feeding of fluoride did 
not influence metabolism or excretion of F'* Stable fluoride varied 
with the levels of fluoride fed. 
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3430 (FRNC-TH—1143) Diagnostic value of triiodoth- 
yronine radioimmunoassay. Perrin, M. (Clermont-Ferrand-1 
Univ., 63 - Aubiere (France)). 1981. 56p. (In French). CEN 
Saclay, Service de Documentation, 91191 - Gif-sur-Yvette 
Cedex (France). 

The advantages of triiodothyronine radioimmunoassay for 
the investigation of the perturbations of thyroid functions (hyperth- 
yroidism, hypothyroidism, goiter) are reviewed. 


3431 (INIS-mf—8978, pp 107) Radiotherapy in complex 
therapy of laryngeal carcinoma. Kvapil, F.; Petruzelka, L.; 
Konopasek, B.; Betka, J.; Zeman, K.; Konecny, L. (Karlova 
Univ., Prague (Czechoslovakia). Fakulta Vseobecneho Le- 
karstvi). 1981. (In Czech). NTIS (US Sales Only), PC A10/ 
rng File Number 1184780385. (CONF-8109254— 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


a (INIS-mf—9067, pp 95) Kinetics of In-111-la- 
belled platelets intensive intermittent-flow platelet 
pheresis. Heyns, A. du P.; Pieters, H.; Wessels, P.; Baden- 
horst, P.N.; Loetter, M. G. (University of the Orange Free 
State, Bloemfontein (South Africa). M.R.C. Blood Platelet 
Research Unit). 1982. NTIS (US Sales Only), PC A09/MF 
AO1. File Number T185780058. (CONF-8207112—Summs.). 
From 22. annual congress of the South African Society of 
Pathologists; Stellenbosch, South Africa (5 Jul 1982). 


(INIS-mf—9067, pp 99) iat platelet pool. 
Pieters, H.; Heyns, A. du P.; Loetter, M.G.; Badenhorst, 
P.N,; Wessels, P.; Minnaar, PC. (University of the Orang: e 
Free State, Bloemfontein (South Africa). M.R.C. Blood 
Platelet Research Unit). 1982. NTIS (US Sales Only), PC 
“os aig A01. File Number T1I85780058. (CONF-8207112— 
umms. 
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From 22. annual congress of the South African Society of 
Pathologists; Stellenbosch, South Africa (5 Jul 1982). 


3434 (ZfI-Mitt—77) *N symposium 1983. (Akademie 
der Wissenschaften der DDR, Leipzig. Zentralinstitut fuer 
Isotopen- und Strahlenforschung). 1983. 312p. (In 
German). (CONF-8305218—Summ.). NTIS (US _ Sales 
Only), PC A14/MF AO1. File Number DE85780083. 

From Recent results of /sup 15/N tracer technique in medi- 
cine symposium; Rostock, German D.R. (29 May 1983). 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


3435 Left ventricular stroke volume determinations from 
radionuclide ventriculograms: the effects of photon attenu- 
— Schwaiger, M.; Ratib, O.; Henze, E.; Grossman, R.; 
Dracup, K.; Tillisch, J.H.; Bae, J.H.; Schelbert, H.R. (Univ. 
ifornia, Los Angeles). Radiology; 153: No. 1, 235- 
MOOct 1984). Contract AC03-76SF00012. 

To improve the accuracy of scintigraphic ventricular volume 
determination, which is limited by photon attenuation between the 
heart and the gamma camera, a method was Geveloped for directly 
measuring the photon attenuation of radioactivity delivered as a 
bolus through a Swan-Ganz catheter into the right atrium. Compar- 
ison of the count rate recovered from this bolus with the total ex 
vivo measured activity determined by imaging an aliquot of the ad- 
ministered activity allowed calculation of the attenuation factor. 
Left ventricular stroke volumes determined scintigraphically by the 
count method in gated blood pool studies and then corrected with 
this attention factor correlated well with stroke volumes deter- 
mined from thermodilution cardiac output and heart rate. The re- 
sults indicate that correction for photon attenuation is needed for 
accurage measurement of left ventricular volumes. 


3436 Toxicology of monofluorophosphate. Smith, F.A.; 
Hodge, H.C. (Univ. of Rochester School of Medicine, NY). 
Caries Research; 17: 36-45(1983). Contract ACO02- 
76EV03490. 

The toxic effects of monofluorophosphate (MFP) are attrib- 
utable to the fluoride ion released by the in vivo hydrolysis of the 
parent compound. The MFP ion appears to play no role. The acute 
toxicity of MFP is somewhat less than that of NaF, due to the 
lesser availability of fluoride in the short term from MFP. In the 
long term, MFP produces virtually the same picture of renal effects 
and skeletal storage of fluoride as does NaF. 


5507 Microbiology 


3437 Dissecting the antigenic mosaic of the Archaebac- 
terium Méethanobacterium thermoautotrophicum by mono- 
clonal antibodies of defined molecular specificity. de Ma- 
cario, E.C.; Macario, A.J.L.; Magarinos, M.C.; Koenig, H.; 
Kandler, O. (New York State Dept. of Health, Albany). 
Proceedings of the National Academy of Sciences of the United 
States of America; 80: 6346-6350(Oct 1983). Contract AC02- 
81ER 10880. 

The antigenic mosaic of the Archaebacterium Methanobac- 
terium thermoautotrophicum, strain AH, was analyzed with a panel 
of six monoclonal antibodies. Five antigenic determinants were 
identified. One contains N-acetyl-D-glucosamine, another contains 
N-acetyl-D-galactosamine, and a third contains ‘y-glutamylalanine 
(y-Glu-Ala). These residues are not involved, at least as immunodo- 
minant epitopes, in the other two determinants, one of which con- 
tains L-talosaminuronic acid, a component of pseudomurein found 
only in Methanobacteriaceae. Each of the five determinants was 
recognized by one monoclonal antibody exclusively. A sixth anti- 
body recognized a structure containing y-Glu-Ala that could be 
either a sixth determinant or a subdeterminant within the site al- 
ready recognized as containing ‘y-Glu-Ala. It is postulated that two 
of the determinants are strain specific, three are species specific, 
and one is a common antigen. 
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3438 Methylotrophic bacteria: biochemical diversity and 
genetics. Haber, C.L.; Allen, L.N.; Zhao, S.; Hanson, R.S. 
(Univ. of Minneso ta, Navarre). Science (Washington, D.C); 
221: 1147-1153(16 Sep 1983). Contract AC02-82ER 12029. 

Bacteria that are able to use methane as a sole carbon and 
energy source also carry out a broad range of biotransformations, 
some of which have industrial and environmental significance. Ge- 
netic studies on methylotrophs, including the use of recombinant 
DNA techniques, show promise for the isolation and cloning of 
genes coding for specific functions. 


3439 Antigenic analysis of Methanomicrobiales and 
Methanobrevibacter arboriphilus. Conway de Macario, E.; 
Macario, A.J.L.; Wolin, M.J. (New York State Dept. of 
Health, Albany). Journal of Bacteriology; 152: No. 2, 762- 
T6A(Nov 1982). Contract AC02-81ER 10880. 

Preparation of new antisera has permitted more comprehen- 
sive immunological analyses of the two families of Methanomicro- 
biales, Methanomicrobiaceae and Methanosarcinaceae, and the spe- 
cies Methanobrevibacter arboriphilus. Immunological analysis was 
carried out with antibody probes against 23 strains, including 
almost all genera and species of methanogens. The absence of cross 
reactions between families of methanogens was confirmed. Methan- 
omicrobium and Methanogenium were found to be immunological- 
ly related. Extensive cross-reactions occurred among six strains of 
Methanosarcinaceae, but none occurred among three strains of M. 
arboriphilus when tested with the S probe, i.e., the last antiserum 
dilution of the titration curve’s plateau. 


3440 — antisera and immunological procedures for 
characterization of ic bacteria. Conway de Ma- 
cario, E.; Macario, A.J.L.; Wolin, M.J. (New York State 
Dept. of Health, Albany). ‘Journal of Bacteriology; 149: No. 
1, 320-328(Jan 1982). Contract AC02-81ER 10880. 

Specific antisera were raised in rabbits to 19 methanogenic 
bacteria representing the species available in pure culture at the 
present time. The antisera were characterized, labeled, and orga- 
nized in a bank to serve as a source of material for preparation of 
antibody probes and thus provide standardized reagents for immun- 
ological analysis of methanogens. An indirect i "fluorescence 
procedure was standardized for optimal staining of homologous and 
heterologous bacterial strains. Two immunoenzymatic assays were 
developed. Procedural details were developed to obtain optimal 
bacterial preparations for use as immunogens to raise antibodies in 
vivo, and as antigens for antibody assay in vitro. 





3441 Antibody analysis of relationships among methano- 
genic bacteria. Conway de Macario, E.; Wolin, M.J.; Ma- 
cario, A.J.L. (New York State t. of Health, Albany). 
Journal of Bacteriology; 149: No. 1, 316-319(Jan 1982). Con- 
tract AC02-81ER 10880. 

A bank of antisera to the majority of methanogenic bacteria 
is now available. Three antibody probes, R, S, and T, were derived 
from each antiserum in the bank and used for analysis of antigenic 
relatedness among methanogens by i fluorescence. The T 
probe reacted only with the immunizing (or homologous) strain, 
the S probe gave strong cross-reactions with strains of the same 
species, and the R probe revealed some interspecies relationships. 
The results were confirmed and extended by enzyme immunoassays 
and standard serological methods involving serial dilution analysis, 
cross-adsorptions, and the use of reference strains. The immunologi- 
cal methods and standardized antibody probes are useful for rapid 
identification of methanogens and measurements of antigenic rela- 
tionships which aid in the classification of these bacteria. 





3442 Enumeration of Méethanobrevibacter smithii in 
human feces. Miller, T.L.; Wolin, M.J. (New York State 
Dept. of Health, Albany). Archives of Microbiology; 131: 14- 
18(1982). Contract AC02-81ER 10889. 

A plating medium containing cephalothin and clindamycin 
was developed for enumeration and isolation of methanogens in 
human feces. Specimens from nine CHy,-producing subjects had 
total anaerobe counts of 1-8 X 10'/g dry weight. Methanogen 
counts on the antibiotic medium ranged from 0.001-12.6% of the 
total anaerobe count. There was no correlation between age, sex, or 
percent dry fecal weight and the ratio of methanogens to total 
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counts. Specimens from eight non-CH,-producing individuals con- 
tained bacteria that yielded nonmethanogenic colonies on the anti- 
biotic medium. Methanogens were isolated from the most dilute in- 
oculum of each specimen from CH,-producing subjects. All isolates 
were morphologically, physiologically, and immunologically identi- 
cal to Methanobrevibacter smithii. Growth of methanogens in 
media that were essentially extracts of CH,-negative feces suggest- 
ed that no nutrients were lacking or inhibitors present in intestinal 
contents that prevent the growth of methanogens in these individ- 
uals. 


5509 Pathology 


~- tae ety ae pp 94) Protoporphyrinogen oxi- 
and ferrochelatase in porphyria Viljoen, D.J.; 
Genie R.; Alexopoulos, J.; Kramer, S. 1982. NTIS (US 
Sales Only), PC A09/MF AO1. File Number 1185780058. 
(CONF-8207112—Summs.). 
From 22. annual congress of the South African Society of 
Pathologists; Stellenbosch, South Africa (5 Jul 1982). 


3444 Potential toxicity from nickel contamination of in- 
travenous fluids. Sunderman, W.F. Jr. (Univ. of Connecticut 
School of Medicine, raises) Annals of Clinical Labora- 
tory Science; 13: No. 1, 1-4(1983 

Numerous investigations of nickel contamination of intrave- 
nous fluids are reviewed. The specific toxic effects of Ni** are car- 
diac toxicity, oxytocic action on the uterus, and allergic reactions. 
As a result of these studies, it is recommended that the maximum 
permissible level of nickel be set at 5 pg/L for common i.v. solu- 
tions, and 10 pg/L for solutions that contain albumin or amino 
acids which avidly bind Ni**. It is also recommended that the maxi- 
mum permissible amount of nickel administered to infants, growing 
children, and adults as a contaminant in i.v. fluids should not 
exceed 0.5 pg/kg/day. 


5510 Physiological Systems 


3445 (BNL—35349) Simultaneous determination of cere- 
bral blood flow and partition coefficient with a freely diffusa- 
ble tracer. Rescigno, A.; Lambrecht, R.M.; Duncan, C.C.; 
Shiue, C.Y.; Ment, L.R. (Yale Univ., New Haven, CT 
(USA). School of Medicine; Brookhaven National Lab., 
Upton, NY (USA)). 1984. Contract AC02-76CHO00016. 9p. 
(CONF-8409164—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001226. 

From NATO advanced study institute on physics and engi- 
neering of medical imaging; Maratea, Italy (24 Sep 1984). 

A method is described, whereby cerebral blood flow (CBF) 
and partition coefficient are determined using the tracer ‘*F-4-1 
fluoroantipyrine and positron emission tomography (PET). 7 refer- 
ences. (ACR) 


3446 (CONF-831292—1) Interacting factors in the con- 
trol of the crustacean molt cycle. Skinner, D.M. (Oak Ridge 
National Lab., TN (USA)). 1983. Contract AC05- 
840OR21400. 27p. NTIS, PC A03. File Number T1I85001554. 

From Symposium on advances in crustacean endocrinology; 
Philadelphia, PA, USA (27 Dec 1983). 

In order to account for the known phenomena of the crusta- 
cean molt cycle, at least six factors must be postulated: a molting 
hormone (20-OH-ecdysone), a molt inhibiting hormone (MIH), an 
anecdysial limb autotomy factor, a proecdysial limb autotomy 
factor, a limb growth inhibiting factor and an exuviation factor. 
Only the molting hormone and its derivatives have been chemically 
well defined. The various factors interact in complex ways to main- 
tain not only a coordinated proecdysial period in preparation for 
exuviation but also a proecdysial period with the flexibility to re- 
spond to such interim hazards as the loss of partially regenerated 
limbs. 78 references, 2 figures, 1 table. 
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3447 (INIS-mf—9067, pp 97) Plasma clearance and 
tissue uptake of folate bound to specific and non-specific 
folate binding proteins. Fernades-Costa, F.; Metz, J. (Univer- 
sity of the Witwatersrand, Johannesburg (South Africa). 
t. of Haematology). 1982. NTIS (US Sales Only), PC 
A09/MF AO1. File Number T185780058. (CONF-8207112— 
Summs.). 
From 22. annual congress of the South African Society of 
Pathologists; Stellenbosch, South Africa (5 Jul 1982). 


3448 Humoral regulation of erythropoiesis. Méiller, 
M.E.; Garcia, J.F.; Shiue, G.G.; Okula, R.M.; Clemons, 
G.K. (Brookhaven National Lab., Upton, NY). pp 217-233 
of Haemopoietic stem cells: Alfren Benzon symposium 18. 
Killmann, S.A.; Cronkite, E.P.; Muller-Berat, C.N. (eds.). 
Copenhagen, Denmark; Munksgaard (1983). Contract 
AC02-76CH00016;A.C03-76SF00098. 

The newly developed radioimmunoassay for erythropoietin 
has been used in a series of experiments to measure levels of im- 
munoreactive erythropoietin in rats subjected to either graded 
amounts of blood loss or alterations in the affinity of the hemoglo- 
bin molecule for oxygen. These studies have been done in an at- 
tempt to define two unresolved areas in erythropoiesis, viz., the in- 
fluence of the p 50(pO2 at which 50% of the hemoglobin molecule 
is saturated with O2) and the effect of relatively small increments in 
erythropoietin on in vivo erythropoiesis. 
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3449 (AD-A—143325/9) Mechanical harvesting of 
aquatic plants. Report 3. Evaluation of the Limnos system. 
Technical report. Smith, J.L. (Army Engineer Waterways 
Experiment Station, Vicksburg, MS (USA). Environmental 
Lab.). May 1984. 45p. NTIS, PC A03/MF AO1l. 

See also Report 2, AD-A088 635. 

The U.S. Army Engineer District, Jacksonville, is continuing 
their efforts toward instituting environmentally compatible, large- 
scale aquatic plant control and management programs. The Jack- 
sonville District requested that the U.S. Army Engineer Waterways 
Experiment Station continue their efforts toward implementing an 
aquatic plant mechanical control system. The program was devoted 
to: (1) defining a conceptual framework and acquiring engineering 
data for developing performance criteria for selected functions in- 
herent in mechanical harvesting, (2) soliciting concept designs from 
industry, and (3) purchasing a mechanical systems(s) for control of 
aquatic plants. This report describes the field experiments conduct- 
ed and the engineering data collected. The Limnos Mechanical 
Harvesting System consists of a separate cutter machine; a harvest- 
er, which includes a gathering and conveyor pickup unit and a 
processor; and two transport tank barges. Productivity of the cutter 
unit was evaluated separately and in conjunction with the harvest- 
er. 


3450 (AD-P—003613/7) ‘Carolina’ session growth, re- 
production, and biomass of hydrilla in North Carolina. 
Harlan, S.M.; Davis, G.J.; Pesacreta, G. (North Carolina 
State Univ., Raleigh (USA). Dept. of Biology). Jun 1984. 
8p. NTIS, PC A02/MF AOl. 

This article is from ' i of the Annual Meeting, 
Aquatic Plant Control Research Program (18th) Held at Raleigh, 
North Carolina on 14-17 November 1983,’ AD-A142 827, p154-161. 

Certain morphological and physiological characteristics are 
associated with the phenomenal ability of hydrilla to invade an 
aquatic system, overtop more desirable native rooted aquatic spe- 
cies, and form very dense monospecific mats. One of these adapta- 
tions is the formation of tubers which are vegetative propagules 
formed at the ends of positively geotropic rhizomes (Van, Haller, 
and Garrard 1978). Tubers develop in the hydrosoil and thus are 
very resistant to all control methods. Also, hydrilla’s ability to 
become established and photosynthesize under low light intensities 
is unequaled by any other submersed rooted aquatic macrophyte 
(Van, Haller, and Bowes 1976). Hydrilla growing in lakes in Um- 
stead State Park in North Carolina was first identified by William 
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Haller in 1981 and had apparently been established in the area for 
several years. Since its initial identification, hydrilla has been found 
in 18 other water bodies, all in Wake Country. Hydrilla has the po- 
tential to become a very serious problem as there are presently no 
effective means of halting its spreading or eradicating it after infes- 
tation occurs. For effective management in North Carolina, knowl- 
edge of the growth, reproduction, and biomass of hydrilla in North 
Carolina is needed. This research addresses these questions. 


3451 (AD-P—003616/0) ‘Carolina’ session: a major util- 
ities program to manage aquatic weeds. Schiller, D.H. (Caro- 
lina Power and Light Co., Raleigh, NC (USA)). Jun 1984. 
4p. NTIS, PC A02/MF AO1. 

This article is from ‘Proceedings of the Annual Meeting, 
Aquatic Plant Control Research Program (18th) Held at Raleigh, 
North Carolina on 14-17 November 1983,’ AD-A142 827, p179-182. 

Carolina Power and Light Company has recently experi- 
enced aquatic weed problems in two of its impoundments. These 
problems have impacted power plant operations, water quality, and 
recreational activities. The Company is actively pursuing a program 
to deal with these weed problems through education, research, 
monitoring, and control activities. 


3452 (SRO—870-14) Survival and growth of seedlings of 
10 half-sib families of loblolly pine with three ectomycorrhi- 
zal conditions on an upland site in South Carolina, Marx, 
D.H. (Forest Service, Athens, GA (USA). Inst. for Mycorr- 
hizal Research and Development). 1981. Contract AI09- 
76SR00870. 2p. NTIS, PC A02. File Number T185002215. 

Seedlings of 10 families from plots artificially infested with 
Pisolithus tinctorius (Pt), Thelephora terrestries (Tt), or naturally 
inoculated (NI) were grown in the IMRD nursery in Athens, lifted 
(February 1980), and graded by size and ectomycorrhizal develop- 
ment. Graded seedlings from Pt plots have 70% of all their feeder 
roots with ectomycorrhizae and in which eight-tenths of these were 
formed by Pt. Seedlings from Tt plots also had 70% of all feeder 
roots with ectomycorrhizae in which eight-tenths were formed by 
Tt. The NI seedlings had 35% of all feeder roots with ectomycorr- 
hizae all of which were formed by naturally occurring Tt and other 
fungi. The latter seedlings have ectomycorrhizae comparable to 
routine nursery-run seedlings. 


3453 (SRO—870-20) Survival and growth of seedlings of 
10 half-sib families of loblolly pine with three ectomycorrhi- 
zal conditions on an upland site in South Carolina, Progress 
report. Marx, D.H. (Forest Service, Athens, GA (USA). 
Inst. for Mycorrhizal Research and Development). 1981. 
Contract AI09-76SR00870. 2p. NTIS, PC A02. File Number 
1185002222. 

Seedlings of 10 families from nursery plots infested with Pi- 
solithus tinctorius (Pt), Thelephora terrestris (Tt) or naturally in- 
oculated (NI) were nursery grown, graded to specific size and ecto- 
mycorrhizal conditions, and outplanted. Initial height and root- 
collar were obtained one month later. Seedlings with the least 
amount of ectomycorrhizae (NI) had significantly smaller plot vol- 
umes than seedlings with abundant ectomycorrhizae (Pt and Tt). 
The response of specific pine families to the ectomycorrhizal condi- 
tion was variable. 1 table. 


3454 (SRO—870-21) Effects of root dips of benomyl 
and captan on seedling response and mycorrhizal development 
of outplanted longleaf, sand, and loblolly pines. Hatchell, 
G.E. (Forest Service, Athens, GA (USA). Inst. for Mycorr- 
hizal Research and Development). 1981. Contract AI09- 
76SR00870. 2p. NTIS, PC A02. File Number TI85002223. 

Longleaf pine seedlings inoculated with Pisolithus tinctorius 
(Pt) on naturally inoculated (NI) were grown at densities of 7-1/2 
or 15 per square feet. Seedlings were graded by size and ectomy- 
corrhizal development. The Pt group at 7-1/2 per square feet had 
50% ectomycorrhiza with 70% formed by Pt. In the Pt-15 per 
square foot group, 65% had ectomycorrhiza, 90% of which were 
Pt. The NI-7-1/2 per square foot group had 20% feeder root with 
ectomycorrhiza and the NI-15 per square foot had ectomycorrhiza 
in 30% of the feeder roots. A split-plot design was used to isolate 
Pt and NI treatments on major plots and 12 minor plots within 
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each were represented by 25 seedlings. One experiment will deter- 
mine the effect of removal of ectomycorrhiza (stripping) on seed- 
ling performance in the field. Preliminary observations indicate that 
stripping 50% or more of the mycorrhizae substantially reduces 
survival. Another experiment will test the effects of benomyl and 
captan as dips of fungicide/clay slurries on mycorrhizal develop- 
ment and seedling response. 2 tables. (MF) 


(SRO—870-22) Effects of ectomycorrhizae remov- 


lithus or natural 

Carolina, Marx, D.H. (Forest Service, Athens, GA (USA). 
Inst. for Mycorrhizal Research and Development). 1981. 
Contract AI09-76SR00870. 2p. NTIS, PC A02. File Number 
TI85002224. 

This study was undertaken to ascertain the significance of 
loss of ectomycorrhizae encountered during lifting of nursery seed- 
lings to the capacity of the seedlings. Loblolly pine seedlings with 
abundant Pisolithus tinctorius (Pt) or naturally occurring (NI) ecto- 
mycorrhizae were nursery grown. from the 2 groups 
were graded to similar sizes and either 100, 66, 33 or 0% of the 
ectomycorrhizae were removed to simulate degrees of roughness in 
machine handling of seedlings. The 8 treatments were outplanted 
on an upland site in a complete randomized plot design. Although 
the results are only preliminary at this time, they do indicate that 
seedlings with intact Pt ectomycorrhizae survive better, regenerate 
more roots, and initiate more height growth than seedlings with 
their roots stripped to different degrees. Generally, seedlings with 
Pt ectomycorrhizae are doing better than those with NI ectomy- 
corrhizae. 1 table. 


3456 (SRO—870-28) Survival and growth of seedlings of 
10 half-sib families of loblolly pine with three ectomycorrhi- 
zal conditions on an upland site in South Carolina. Progress 
report. Marx, D.H. (Forest Service, Athens, GA (USA). 
Inst. for Mycorrhizal Research and Development). 1982. 


Contract AI09-76SR00870. 2p. NTIS, PC A02. File Number 
1185002229. 

Seedlings of 10 families of loblolly pine artificially inoculated 
with Pisolithus tinctorius and Thelephora terrestris or naturally in- 
oculated were grown at the IMRD nursery in Athens, Georgia, 
and outplanted at the Savannah River Plant, Aiken, South Carolina, 
in February 1980. The 1981 Progress Report presented first year 
survival and growth data. This report also mentioned the second 
year drought problem and its impact on survival and growth. 
Severe block to block variation caused by the two drought years 
precludes statistical significance at this time. There are not signifi- 
cant effects of family or ectomycorrhizae due to this variation. 
Third year measurements will be made in the winter of 1982-1983 
and data analyzed. 2 tables. 


3457 (SRO—870-29) es of root dips of benomyl 
and captan on seedling response mycorrhizal development 
of outplanted longleaf, sand, = loblolly pines. Progress 
report. Hatchell, G.E. (Forest Service, Athens, GA (USA). 
Inst. for Mycorrhizal Research and Development). 1982. 
Contract AI09-76SR00870. 2p. NTIS, PC A02. File Number 
1185002232. 

Field examinations were made during January 1982 to assess 
mycorrhizal development, survival, and root-collar diameter of 
longleaf pine seedlings at the end of the first growing season after 
outplanting on a sandy site at the Savannah River Plant. The my- 
corrhizal development and fungus species observed initially and 
after one year showed little change, except for the survivors of the 
severe root-stripping treatment that had pronounced improvement 
in mycorrhizal development. However, lack of adequate feeder 
root and mycorrhizal development due to simulated root stripping 
during lifting was associated with a striking reduction in first year 
survival. Another field experiment planted in the same study area is 
testing the effects of the fungicides benomyl and captan slurries on 
mycorrhizal development and response of longleaf pine seedlings 
grown at the 15/sq. ft. density. Benomyl applied at 1 or 2 percent 
concentrations as root dip did not affect survival, but the same rates 
as root and shoot dip lowered survival. Captan applied as a root 
dip caused excessive mortality. 2 tables. 


Carolina. Progress report. Marx, 

Athens, GA (USA). Inst. for Mycorrhizal Research 
velopment). 1982. Contract AI09-76SR00870. 2p. NTIS, 
A02. File Number TI85002231. 

This study was undertaken to ascertain the significance of 
mechanical loss of ectomycorrhizae formed by Pisolithus tinctorius 
or naturally occurring fungi encountered during lifting of nursery 
seedlings to the capacity of these seedlings to regenerate 
vive, and grow. Seedlings were planted in January 1981. Seedlings 
with Pisolithus ectomycorrhizae formed in the nursery can tolerate 
more removal of ectomycorrhizae than routine nursery seedlings 
with natural ectomycorrhizae. However, seedlings in both ectomy- 
corrhizal condition groups were severely impacted by removal of 
ectomycorrhizae. 1 table. 
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3459 (CONF-8408114—1) Ultraviolet induced DNA 
damage and hereditary skin cancer. Regan, J.D.; Carrier, 
W.L.; Francis, A.A. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 12p. NTIS, PC A02. File 
Number T185001257. 

From 6. Japanese Society of Photomedicine and Photobio- 
logy; Tau, Japan (3 Aug 1984). 

Clearly, cells from normal individuals possess the ability to 
repair a variety of damage to DNA. Numerous studies indicate that 
defects in DNA repair may increase an individual's susceptibility to 
cancer. It is hoped that continued studies of the exact structural 
changes produced in the DNA by environmental insults, and the 
correlation of specific DNA changes with particulr cellular events, 
such as DNA repair, will lead to a better understanding of cell-kill- 
ing, mutagenesis and carbinogenesis. 1 figure, 2 tables. 


3460 (CONF-8409169—1) Analysis of uncertainties in 
CRAC2 calculations: the inhalation pathway. Killough, G.G-.; 
Dunning, D.E. Jr. (Oak Ridge National Lab., TN (USA); 
Maxima Corp., Oak Ridge, TN (USA)). 1984. Contract 
AC05-840R21400. 24p. S, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85002566. 

From Society for Risk Analysis annual meeting; Knoxville, 
TN, USA (30 Sep 1984). 

CRAC2 is a computer code for estimating the health effects 
and economic costs that might result from a release of radioactivity 
from a nuclear reactor to the environment. This paper describes 
tests of sensitivity of the predicted health effects to uncertainties in 
parameters associated with inhalation of the released radionuclides. 
These parameters are the particle size of the carrier aerosol and, for 
each element in the release, the clearance parameters for the lung 
model on which the code’s dose conversion factors for inhalation 
are based. CRAC2 uses hourly meteorological data and a straight- 
line Gaussian plume model to predict the transport of airborne ra- 
dioactivity; it includes models for plume depletion and population 
evacuation, and data for the distributions of population and land 
use. The code can compute results for single weather sequences, or 
it can perform random sampling of weather sequences from the me- 
teorological data file and compute results for each weather se- 
quence in the sample. For the work described in this paper, we 
concentrated on three fixed weather sequences that represent a 
range of conditions. For each fixed weather sequence, we applied 
random sampling to joint distributions of the inhalation parameters 
in order to estimate the sensitivity of the predicted health effects. 
All sampling runs produced coefficients of variation that were less 
than 50%, but some differences of means between weather se- 
quences were substantial, as were some differences between means 
and the corresponding CRAC2 results without random sampling. 
Early injuries showed differences of as much as 1 to 2 orders of 
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magnitude, while the differences in early fatalities were less than a 
factor of 2. Latent cancer fatalities varied by less than 10%. 19 ref- 
erences, 6 figures, 3 tables. 


(CONF-8410161—1) Long-term retention of 

female former dial workers. Rundo, J.; Keane, 
A.T.; Essling, M.A. (Argonne National Lab., IL ys 
1984. Contract W-31-109-ENG-38. 10p. NTIS, "PC A 02/MF 
A01; GPO Dep. File Number DE85000227. 

From European late effects projects conference on metals in 

bone; ao. France (11 Oct 1984 

The results 2 cima of radium contents in 13 
women made over 20 years or more were used to measure radium 
retention. The women were all employed at different studios of the 
same Illinois plant as luminous dial workers for up to 4 years. The 
data for each woman were fitted to an exponential function of time, 
yielding a biological half-life of approximately 30 to 60 years. 
There was a strong negative correlation between elimination rate 
and body content, suggesting an effect of radiation of bone resorp- 
tion or remodelling. A strong negative correlation was observed 
between the elimination rate and the reduced x-ray score, a meas- 
ure of bone damage observed radiographically in the same subjects. 
Age at first exposure and duration of exposure were not significant- 
ly correlated with the elimination rate. The concentration of 
radium in soft tissues from eight other subjects, expressed as a per- 
centage of the terminal radium content, decreased with increasing 
body content, providing further evidence that radiation was affect- 
ing the elimination rate. An effect of radiation on the late retention 
of radium has been demonstrated. 10 references, 4 figures, 2 tables. 


3462 (DOE/EV/10333—1) Oxygen and oxy-radicals in 
chemistry and biology. Rodgers, M.A.J.; Powers, E.L. (eds.). 
(Texas Univ., Austin (USA)). 1981. Contract FGO05- 
80EV 10333. 81lp. (CONF-800591—). NTIS, PC A99/MF 
A01. File Number DE84009516. 

From International conference on oxygen and oxy-radicals 
in chemistry and biology; Austin, TX, USA (25 May 1980). 

Papers presented at the conference are presented in this pro- 
ceedings. The purpose of the meeting was to discuss research in 
oxygen and associated radicals and their rolls in the basic processes 
in chemistry and biology. Papers were grouped in the following 
categories: redox chemistry of oxygen and peroxides, chemistry of 
oxygen radicals, radical induced oxidations in biology, role and tox- 
icity of superoxide in cellular systems, oxygen and cellular radiation 
sensitivity, oxygen-like radiation sensitizers, excited state chemistry 
of oxygen, sensitized photooxidation of biomolecules, reversible 
oxygen binding, oxygenases, and gas phase oxidation and environ- 
mental implications. Poster session presentations are included. Sepa- 
rate abstracts have been prepared for 26 papers and 4 poster ses- 
sions for inclusion in the Energy Data Base. (DMC) 


3463 (DOE/OR/00033—T77) Effect of dose ascertain- 
ment errors on observed risk. Thompson, J.M. (Pittsburgh 
Univ., PA (USA)). 1984. Contract AC05-760R00033. 46p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File lesa 
DE85000552 

Inaccuracies in dose assignments can lead to misclassification 
in epidemiological studies. The extent of this misclassification is ex- 
amined for different error functions, classification intervals, and 
actual dose distributions. The error function model is one which re- 
sults in a truncated lognormal distribution of the assigned dose for 
each actual dose. The error function may vary as the actual dose 
changes. The effect of misclassification on the conclusions about 
dose effect relationships is examined for the linear and quadratic 
dose effect models. 10 references, 9 figures, 8 tables. 


3464 (DP-MS—84-105) ——— program at the 
Savannah River Plant: a tiered Fayer- 
weather, W.E. (Du Pont de Nemours (E. D and Co., Aiken, 
Sc (USA). Savannah River Plant). 1984. Contract AC09- 
76SRO00001. 5p. (CONF-840963—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000765. 
From DOE and DOE contractors’ occupational safety and 
health gyn: San Diego, CA, USA i Sep 1984). 
The epidemiology program at the Savannah River Plant 


(SRP) uses a tiered approach to research. As research progresses 
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from lower through higher tiers, there is a corresponding increase 
in study complexity, cost, and time commitment. The approach 
provides a useful strategy for directing research efforts towards 
those employee subgroups and health endpoints that can benefit 
most from more in-depth studies. A variety of potential exposures, 
health endpoints, and employee subgroups have been and continued 
to be studied by research groups such as Oak Ridge Associated 
Universities, Los Alamos National Laboratories, Centers for Dis- 
ease Control, SRP’s Occupational Health Technology, and the Du 
Pont Company's corporate Epidemiology Section. These studies are 
discussed in the context of a tiered approach to research. 


3465 (FRNC-TH—1429) Radiosensitivity of Nicotiana 
protoplasts. Action on cell; cycle effects of low dose and frac- 
tionated irradiations; biological repair. Magnien, E. (Paris-11 
Univ., 91 - Orsay (France)). Oct 1981. 198p. (In French). 
NTIS (US Sales Only), PC A09/MF AO1. File Number 
DE84751855. 

Leaf protoplasts of Nicotiana plumbaginifolia and Nicotiana 
sylvestris demonstrate five main qualities: they can be maintained as 
haploid lines; they constitute starting populations with a remarkable 
cytological homogeneity; they show a transient initial lag-phase; 
they yield very high plating efficiencies and retain permanently a 
complete differentiation capacity; being derived of a cell wall, they 
appear well adapted for fusion experiments or enzymatic dosages. 
The resumption of mitotic activity was followed by cytophotome- 
tric measurements, labelling experiments, nuclear sizing and enzy- 
matic assays. The action of 5 Gy gamma-ray irradiations delayed 
entrance in the S-phase, provoked an otherwise not verified de- 
pendency between transcription, translation and protein synthesis, 
increased nuclear volumes in the G2-phase, and slightly stimulated 
the activity of a repair enzyme. The plating efficiency was a sensi- 
tive end-point which allowed the evaluation of the biological effec- 
tiveness of low to medium radiation-doses after gamma-ray and fast 
neutron irradiations. The neutron dose-RBE relationship increased 
from 3 to 25 when the dose decreased from 5 Gy to 5 mGy. When 
fractionated into low single doses only, a neutron dose of 300 mGy 
markedly increased its biological effectiveness: this phenomenon 
could not be explained by cell progression, and necessitated addi- 
tional hypotheses involving other mechanisms in the specific action 
of low radiation doses. Radiation-induced UDS was measured in 
presence of aphidicolin. A beta-like DNA-polymerase was shown 
to be definitely involved in nuclear repair synthesis. 


3466 (INIS-mf—9068, pp 233-235) Radurisation of 
broilers for shelf life extension. Bok, H.E.; Holzapfel, W.H.; 
Van der Linde, H.J. (Nuclear Development Corp. of South 
Africa (Pty.) Ltd., Pelindaba, Pretoria). 1982. NTIS (US 
Sales Only), PC All/MF AOl1. File Number T185780060. 
(CONF-8211182—). 

From Meat symposium - the vital role of science and tech- 
nology in the meat industry; Pretoria, South Africa (22 Nov 1982). 

Radurization is discussed as a method for the shelf life exten- 
sion of refrigerated chicken carcasses. One of the advantages is that 
radurization eliminates potential food pathogenic bacteria like Sal- 
monella in the chicken carcasses. Materials and methods for the ra- 
durization of chicken are discussed. The objective of the investiga- 
tion was to determine the influence of different irradiation doses 
and storage conditions on the microbiological shelf life and organo- 
leptic quality of fresh broilers. 


3467 (INIS-mf—9068, pp 236-239) Shelf life extension 
of ground beef by radurization. Holzapfel, W.H.; Niemand, 
J.G. (Nuclear Development Corp. of South Africa (Pty.) 
Ltd., Pelindaba, Pretoria). 1982. NTIS (US Siles Only), PC 
— AO1. File Number TI85780060. (CONF-8211182— 


From Meat symposium - the vital role of science and tech- 
nology in the meat industry; Pretoria, South Africa (22 Nov 1982). 

Radurization was investigated as a technique in the shelf life 
extension of ground beef. Although radurization does not necessari- 
ly kill off all meat spoilage bacteria, this process may be used for 
extending the bacteriological keeping quality of fresh meat. The 
materials and methods used in the investigation are also discussed. 
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3468 (ORNL/TM—9343) Nuclear medicine progress 
report for quarter ending June 30, 1984. Knapp, F.F. Jr.; 
Ambrose, K.R.; Goodman, M.M.; Srivastava, P.C. (Oak 
Ridge National Lab., TN (USA)). Oct 1984. Contract 
AC05-840R21400. 23p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000170. 

Because of the importance of using iodine-123-labeled struc- 
turally modified fatty acids for the evaluation of regional differ- 
ences in myocardial fatty acid uptake to various types of disease, a 
detailed comparison of the relative myocardial uptake and retention 
in rats of two model, methyl-branched fatty acids in comparison to 
the unbranched analogues was evaluated in fasted and unfasted rats. 
15-([)* iodophenyl)-3-(R,S)-methylpentadecanoic acid (BMIPP) 
and 15-(['**Ijiodophenyl)pentadecanoic acid (IPP) were combined 
and administered to groups of fasted and unfasted rats. Rats were 
sacrificed and the tissue distribution of radioactivity evaluated at 
several time intervals from 2 min to 2 h. In the same manner, 19- 
[22° T]iodo-3-(R,S)-methyl-18-nonadecenoic acid (BMIVN) and 19- 
[?*5I]iodo-18-nonadecenoic acid (INN) were evaluated in groups of 
fasted and unfasted rats. These results showed that in unfasted rats 
the relative heart myocardial clearance and blood levels of the 
methyl-branched and unbranched fatty acids were similar. In con- 
trast, in fasted rats the straight chain analogues showed a rapid 
myocardial washout, while the branched analogue showed much 
longer retention. The subcellular distribution of these radiolabeled 
fatty acids in heart homogenates obtained after intravenous adminis- 
tration to rats was also evaluated. Under non-fasting conditions the 
distribution profiles in microsomes, mitochondria and cycloplain 
were similar. Under fasting conditions, however, there was a shift 
of the subcellular distribution profile for the straight chain analogue 
and with a relative amount of radioactivity from the mitochondrial 
and microsomal fractions. 4 references, 10 figures. 


3469 (UCD—472-129) Annual report, fiscal year 1983. 
(California Univ., Davis (USA). Lab. for Energy-Related 
Health Research). Jul 1984. Contract AC03-76SF00472. 
180p. NTIS, PC A09/MF A0O1; 1; GPO Dep. File Number 
DE85002688. 

Items have been entered individually into the data base. Re- 
ports include studies on the metabolism, dosimetry, and pathology 
of bone-seeking radiostrontium and radium in dogs; studies on the 
effects on external irradiation to cells and in utero embryos; and 
studies on chemical composition and aerodynamic behavior of coal 
fly ash, mutagenic activity of nitro-organic compounds, and toxicity 
of vanadium. (ACR) 


3470 Effects of sera from Ra dial painters on the mito- 
genic responses of normal human lymphocytes. Serio, C.S.; 
Henning, C.B.; Toohey, R.E.; Lloyd, E.S. (William Beau- 
mont Army Medical Center, El Paso, TX). Health Physics; 
47: No. 2, 309-313(Aug 1984). 

The authors recently reported a reduction in lymphocyte 
stimulation by different mitogens in former Ra workers when com- 
pared with age-matched controls unexposed to Ra. Since they were 
unable to correlate this reduced activity in lymphocyte stimulation 
to the measured body burder of 7**Ra, they decided to examine an- 
other possible mechanism which may be responsible for this re- 
duced lymphocyte responsiveness, namely the effects of sera from 
high- and low-body-burden Ra workers. The present report is thus 
concerned with the stimulation of normal human lymphocytes by 
various plant mitogens in the presence of sera from Ra workers and 
control donors. 


3471 Activities and total number of transformations in 
organs following the ingestion of radionuclides. Maille, H.D. 
(Univ. of Rochester, NY). Health Physics; 47: No. 2, 305- 
308(Aug 1984). Contract AC02-76EV03490. 

The International Commission on Radiological Protection 
(ICRP) has considered the fate of ingested radionuclides using its 
model of the gastrointestinal (GI) tract (ICRP79a). In this scheme, 
a radionuclide is transported through the compartments of the GI 
tract. Of the activity moving through the small intestine (SI), some 
fraction is assumed to be moved out of the GI tract and into the 
body fluids (the transfer compartment). This note presents the equa- 
tions for both the activities and the total number of transformations 
in both the transfer compartment and the organ compartment(s) 
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when 1 Bg of radioactivity of a parent radioisotope is ingested. 
These equations will be for parent radionuclides and for their 
daughters, if any. 


3472 Are there unexploited possibilities for the thera- 
peutic use of radioactive and stable isotopically labeled DNA 
precursors and irradiation of the blood in 
treatment of leukemia. Cronkite, E.P.; Fairchild, R.G-.; 
Miller, M.E. (Brookhaven National Lab., Upton, NY) 
Blood Cells; 9: 107-123(1983). Contract AC02-76CH00016. 

The radiobiology of tritium and iodine-125 is reviewed. The 
killing of cells and apparent beneficial effect of tritiated thymidine 
in human leukemia are described. The reasons for considering the 
use of tritiated thymidine and/or '*I deoxyuridine to attack leuke- 
mic cells in sanctuaries are discussed. Photon activation therapy as 
a method to improve effectiveness of extracorporeal irradiation of 
the blood is presented showing that one can in principle substantial- 
ly increase the radiation dose to the leukemic cells and reduce the 
dose to red cells in transit through the irradiator. 


3473 Role of fertilized eggs in the formation of chromo- 
some aberrations in mutagen-treated germ cells of male mice. 
Generoso, W.M.; Cain, K.T.; Bandy, A.J. (Oak Ridge Na- 
tional Lab., TN). pp 401-409 of Radiation-induced chromo- 
some damage in man. New York, NY, USA; Alan R. Liss, 
Inc. (1983). Contract W-7405-ENG-26. 

The processes in somatic cells that lead to the formation and 
transmission of aberrations are not necessarily the same as in germ 
cells. This point is illustrated by demonstrating two phenomena in 
mice that are unique in certain germ cell stages. Information to date 
strongly indicates the presence of two different processes in fertil- 
ized eggs that affect the yield of aberrations, qualitatively and quan- 
titatively, following chemical treatment of meiotic and postmeiotic 
male germ cells. First, if the reaction products are intact in the 
male chromosomes at the time of sperm entry, they may be re- 
paired in fertilized eggs. If repair is not affected and the lesions per- 
sist to the time of pronuclear chromosome replication, they are ex- 
pected to lead to chromatid-type aberrations and eventually to 
dominant-lethality. Second, if the reaction products are transformed 
into suitable intermediate lesions, before the sperm enters the egg, 
the fertilized egg can affect chromosome exchange. These two 
processes in fertilized eggs to not affect aberration formation in 
chemically treated male premeiotic stages. While the repair process 
does not seem to affect x-ray-induced lesions present in the fertiliz- 
ing sperm, no information is yet available in the mouse on whether 
or not the exchange process following exposure of male meiotic 
and postmeiotic germ cells also takes place after sperm entry. 


3474 Radiation damage to DNA and its repair in the 
formation of chromosome aberrations. Preston, R.J. (Oak 
Ridge National Lab., TN). pp 111-125 of Radiation-induced 
chromosome damage in man. New York, NY, USA; Alan 
R. Liss, Inc. (1983) Contract W-7405-ENG-26. 

The possible involvement of radiation-induced DNA strand 
breaks and/or base damage in the production of chromosome aber- 
rations is discussed. Experiments with inhibitors of DNA repair 
replication are discussed in some detail in order to provide the basis 
for the hypothesis that radiation-induced chromosome aberrations 
result from the interaction of coincidentally repairing base damage 
lesions. Based on this hypothesis, the frequency of chromosome ab- 
errations will be influenced by the rate of repair of base damage, 
and as a consequence an explanation can be provided of difference 
in sensitivity to aberration induction in the same cell type in differ- 
ent species or different cell types in the same species. 


tan Genetic effects of low level irradiation. Grahn, D. 
onne National Lab., IL). BioScience; 22: No. 9, 535- 
Colsep 1972). 

A brief overview of some of the problems concerning the es- 
timation of the potential genetic hazards to man of low levels of 
ionizing radiation is given. Estimates of genetic injury must be 
theorized and extrapolated from laboratory data on Drosophila and 
mice. 
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3476 Accumulation of Cs and K and growth of bean 
plants in nutrient solution. Nishita, H.; Dixon, D.; Larson, 
K.H. (Univ. of California, Los Angeles). Plant and Soil; 17: 
No. 2, 221-242(Oct 1962). 

Because of its long half-life and its close relation to K in cer- 
tain physi Cs'87 is considered to be one of the 
biologically significant fission products found in fallout debris. It is 
believed that if Cs'*’ is deposited in the body in sufficient quantity, 
it may produce genetic effects. The potential hazards of Cs**” have 
stimulated considerable work on the amount of Cs'*’ in the bio- 
sphere and its movement along the various pathways of the food 
chain leading to man. One of the factors that determine the poten- 
tial hazards of Cs**’ is its uptake by plants from contaminated soils. 
For this reason, there is a growing interest in studying the factors 
that influence the uptake of Cs'*’ by plants. This paper is con- 
cerned with the influence of stable Cs and K on the growth and the 
uptake of Cs'5’, stable Cs and K by bean plants from nutrient solu- 
tions and from soils. 


5602 Thermal Effects 


3477 Behavioral toxicology of heavy metals. Weiss, B. 
(Univ. of Rochester School of Medicine and Dentistry, 
NY). pp 1-50 of Neurobiology of the trace elements. Vol. 1. 

I; Smith, R. (eds.). Clifton, NJ, USA; Humana 
Press, Inc. (1983). Contract AC02-76EV03490. 

Toxicology is inherently a multivariate discipline, and metal 
toxicology may be the best example of this characteristic. Metals 
are so abundant in the environment that some were bound to be 
deployed in the evolution of biological systems while others took 
on the roles of competitors or antagonists. Behavior shares this 
multivariate character with toxicology. Behavior, in fact, is a 
unique functional measure precisely because it integrates and re- 
flects the total functional status of all of the organism's biological 
systems, even its compensatory mechanisms. Its advantage as a 
measure stems not only from this feature, but also from its ability to 
offer a nondestructive index of functional capacity that permits us 
to trace the time course of a toxic process. Behavioral indications 
of toxicity are common attributes of excessive heavy metal expo- 
sure. Some of the adverse neurobehavioral actions of various metals 
are discussed. The cogency of documentation is quite variable, and 
in certain instances, somewhat flimsy. The more reliable entries are 
founded on experimental data. Others originated in case reports and 
clinical observations. Some of these entries are surveyed in detail. 
87 references. 


3478 Transient nature of thermotolerance. Freeman, 
M.L. (Columbia Univ., New York, NY). National Cancer 
Institute Monograph; 61: 275-278(1982). Contract AC02- 
78EV04733. 

Chinese hamster ovary and V79 cells were heated continu- 
ously at 41.4° or 41.9°C for periods up to 72 hours. Thermotoler- 
ance developed in both cell lines but was transitory in that cells ap- 
peared to become sensitive again if the heating was continued for a 
sufficiently long period. This had the effect of making the dose-re- 
sponse curves for both cell lines triphasic in nature. At 41.9°C, the 
first 4 hours of heating produced the steepest slope of the response 
curve; thermotolerance was then exhibited during the next 32 hours 
but diminished in the final 36 hours of heating as the cells appeared 
to become more sensitive again. ing the temperature from 
41.9° to 41.4°C shortened the duration of thermotolerance and also 
increased the subsequent heat sensitivity. For heating times up up 
to 24 hours, more cell killing occurred at 41.9° than at 41.4°C, 
whereas for longer heating intervals between 36 and 72 hours, the 
lower temperature produced a greater degree of cell kill. These re- 
sults suggest that the decay of thermotolerance may be associated 
with perturbations in cell progression through the cycle. 


3479 Variations in summer temperature patterns near 
Barrow, Alaska: analysis and ecological interpretation. 
Myers, J.P.; Pitelka, F.A. (Univ. of California, Berkeley). 
Arctic and Alpine Research (Boulder, Colorado); 11: No. 2, 
131-144(1979). 

Twenty-six years (1950 through 1975) of daily mean temper- 
ature and wind direction records for May through September at 
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‘Barrow, Alaska, were examined for seasonal patterns in variability. 


Cumulative deviations from average daily mean temperature were 
calculated to compare differences among years in temperature re- 
gimes. Seven years deviated more than 100 cumulative degrees Cel- 
sius by the end of August, while 5 yr remained close to the 26-yr 
average. Early May and late July through August were more vari- 
able among years than June and early July. This related to a de- 
crease in the predictability of wind direction in August and to a 
concomitant increase in the sensitivity of temperature to wind di- 
rection. Within a given year, temperatures during the latter half of 
the summer were more predictable from one 15-d period to the 
next than were temperatures in June. These seasonal patterns in 
temperature variability foreshorten the length of the active period 
for tundra organisms and have important implications for life-histo- 
ry processes. 


5603 Chemicals Metabolism And Toxicity 


REFER ALSO TO CITATION(S) 5603001763, 1763, 1784, 1841, 1885, 1928, 
2433, 3241, 3253, 3290, 3406, 3415, 3469, 3473, 3520 


3480 (CONF-8103119—3) Skin tumor promotion: a 
comparative study of several stocks and strains of mice. 
Reiners, J. Jr.; Davidson, K.; Nelson, K.; Mamrack, M.; 
Slaga, T. (Oak ~~ A National Lab., TN (USA)). 1981. 
Contract AC05-840OR21400. 17p. NTIS, PC A02. File 
Number T185000987. 

From Symposium on organ and species specificity in chemi- 
cal carcinogenesis; Raleigh, NC, USA (2 Mar 1981). 

This review provides evidence for the multistage nature of 
promotion, correlates promotion-associated morphological and bio- 
chemical responses with specific stages of promotion, and presents 
concepts relevant to promotion that can be inferred from investiga- 
tions with mouse stocks and strains which vary in their response to 
complete and two-stage carcinogenesis. 31 references, 1 figure, 4 
tables. 


3481 (CONF-8406210—1) In vivo studies on enhance- 
ment and promotion of respiratory tract carcinogenesis stud- 
ies with heterotopic tracheal transplants. Klein-Szanto, 
A.J.P.; Marchok, A.C.; Terzaghi, M. (Texas Univ., Smith- 
ville (USA). Cancer Center; Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 17p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001273. 

From Symposium on tumor promotion and enhancement in 
the etiology of human and experimental respiratory tract carcino- 
genesis; Williamsburg, VA, USA (17 Jun 1984). 

Although most of the in vivo work on respiratory tract 
tumor promotion does not fulfill the most strict and dogmatic re- 
quirements of the two-stage carcinogenesis model (probably be- 
cause the initiating doeses utilized have not been low enough), the 
available data do show an important enhancement of tumor produc- 
tion, which is still compatible with a promoting effect. The tracheal 
transplant system seems to be an adequate tool to continue these in- 
vestigations. Especially the new methodological advances permit- 
ting a combined in vivo - in vitro evaluation of the effects of 
known amounts of carcinogens and/or promoters, the flow through 
tracheal implants and the human xenotransplanted epithelia offer an 
ideal set of conditions to study the effects of promoters and sus- 
pected promoters of probable importance in the development of 
human cancer. 30 references, 3 figures, 3 tables. 


3482 (DOE/EV/03267—19) Improved mutagen-testing 
systems in mice. Comprehensive progress report, 1 September 
1981-31 August 1984. Roderick, T.H. (Jackson Lab., Bar 
Harbor, ME (USA)). 31 Aug 1984. Contract AC02- 
76EV03267. 2ip. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85000870. 

The purpose was to produce improved mutagen-testing sys- 
tems in mice. Chromosomal inversion systems were induced and 
techniques improved to induce, detect, genetically define, and com- 
bine inversions in effective mutation-test systems. Recessive detri- 
mentals and lethals induced in the validation-testing of these sys- 
tems were studied. 7 references, 2 figures. (ACR) 
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3483 (DOE/EV/10267—T2) Development of a test for 
——— and — based on early enzyme changes. 

Final progress report, March 1, 1983-February 29, 1984, 
(New York Blood Center, NY (USA)). 1984. Contract 
AC02-79EV 10267. 3lp. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number D 84014903. 

: Alterations in rat liver (tRNA)methyltransferase activities 
have been observed after liver damage by several chemicals or by 
partial hepatectomy. Each of the liver damaging agents tested rap- 
idly caused increases in activities of the enzyme(s) catalyzing 
methyl group transfer to E. coli tRNAs that have an unmodified 
guanine at position 26 from the 5’ end of the molecule. This group 
of tRNAs includes E. coli tRNA/sup Nfmet/, tRNA/sup Ala/1, 
tRNA/sup Leu/1 or /sup Leu/2, and tRNA/sup Ser/3. In each 
case Ne-methylguanine and Na2,No-dimethylguanine represented 
90% or more of the products of these in vitro methylations. The 
product and substrate specificity observed are characteristic of No- 
guanine methyltransferase II (NMG II). The same liver damaging 
agents induced little or no change in the activities of enzymes that 
catalyze methyl group transfer to various other E. coli tRNAs that 
do not have guanine at position 26. In addition tRNA methyltrans- 
ferase activities of C5S7BL/6J, C57L/J, C58/J, AKR/J, and C3H/ 
HeJ inbred mice have been studied. Mice from two strains with 
high incidence of spontaneous leukemia (AKR/J and C58/J) and 
the high spontaneous hepatoma strain, C3H/HeJ, exhibited levels of 
liver NMGII activity that were double those seen in two strains of 
mice with low incidence of spontaneous cancer (C57BL/6J and 
CS7L/J). The activities of other tRNA base-specific liver tRNA 
methyltransferases were very similar in all strains studied. 5 figures, 
6 tables. 


(KHM-TR—77) Effects of SOQ2, an epidemiologic 
a Rosenhall, L.;Stjernberg, N.; Eklund, A. Nys- 
troem, L.; Emmelin, A.; Stroemqvist, L. H. (Statens Vatten- 
fallsverk, Vaellingby (Sweden). Projekt KOL-HAELSA- 
MILJOE). Aug 1983. 67p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE84752052. 

The prevalence of chronic bronchitis and bronchial asthma 
has been studied in Hoernefors community, Vaesterbotten county in 
Northern Sweden. The community consists of the central town 
with a sulphite pulp factory and a paper mill with approximately 
500 employees, and the surrounding agricultural area of about 2500 
square kilometers. There are approximately 3500 inhabitants in the 
community. The major air pollutant in the community is sulphur di- 
oxide. (SO2) from the sulphite pulp factory. Measurements have 
shown extremely low values of NO(sub)x and respirable dust. No 
measurements of SO: have been done before 1975, but we have res- 
trospectively estimated the mean annual concentration to be around 
30 - 60 ug SO2/m° air. The annual winter levels had been measured 
from 1975 until 1979, and the mean value had been 20 - 40 ug SO:/ 
m® air. The examination deals with individuals in the age group 16 - 
72 years. Chronic bronchitis was found in 57 individuals , bronchial 
asthma in 78 and both diagnoses in 3 individuals . There was a sta- 
tistical significant relationship between presence of chronic bronchi- 
tis and sex (men), age, smoking and work at the sulphite pulp facto- 
ry. There was no significant difference in prevalence of chronic 
bronchitis between individuals (not working at the sulphite pulp 
factory) living in the central town and in the peripheral agricultural 
area. The higher frequency of chronic bronchitis in sulphite pulp 
factory workers was probably due to high SO2 exposure and smok- 
ing habits. There was no significant relationship between bronchial 
asthma and sex, age, smoking or work at the sulphite pulp factory. 
The examination, thus, shows no excess of chronic bronchitis or 
bronchial asthma in the population of Hoernefors community who 
has not been working at the sulphite pulp factory. 


3485 (KHM-TR—80) Genotoxic effects of 
benzo(a)pyrene. Forsberg-Karlsson, J.; Ehrenberg, L.; Oster- 
man-Golkar, S.; Hussain, S. (Statens Vattenfallsverk, Vael- 
lingby (Sweden). Projekt KOL-HAELSA-MILJOE). 1983. 
43p. (In Swedish). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE84752051. 

This work is an attempt to quantify the risk of genotoxic ef- 
fects of air pollutants from combustion of fossil fuels. 
Benzo(a)pyrene (BaP) has been low doses, where dose response re- 

lationships may be considered linear, the molecular dose giving the 
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same response (e.g. mutation frequency) as a unit dose (rad) of y- 
radiation is approximately the same in test systems from different 
phyla, mammals included. An experimentally determined radiation 
dose equivalent (rad-equivalent) of a chemical dose is therefore as- 
sumed to be applicable also to man. An estimate of the risk may be 
obtained by multiplying the rad-equivalent of the chemical dose 
with the risk coefficient for e.g. radiation induced cancer, provided 
the molecular dose in tissues of exposed subjects can be determined 
or estimated. The average exposure in Sweden to BaP as a general 
pollutant may be estimated to be of the order of magnitude 1 ng/m* 
air. This corresponds to an annual intake through inhalation of 
about 100 ng/kg b.w., which is estimated to be associated with a 
lung cancer risk of about 0.003 cases per 100.000 person-years. This 
amounts to about 0.3 percent of that lung cancer risk - on an aver- 
age in Sweden about | per 100.000 per year - which, with support 
by epidemiological data, is estimated to be caused by general air 
pollutants. At current concentrations unsubstituted PAH are prob- 
ably not leading to a total risk 10 times higher than the one as- 
cribed to BaP. Therefore, the results indicate that such PAH 
cannot be the cause of more than a few per cent of the lung cancer 
risk ascribed to urban air pollutants. (This effect of PAH would 
thus correspond to a couple of cases of lung cancer and maybe 5-10 
tumours in other sites annually in Sweden). If the estimated total 
risk is true, other causative agents should be looked for. It has to be 
stressed, however, that, lacking direct dose measurements in man, 
the present risk estimate is very uncertain. 


3486 (LA—10176-MS) Attempted induction of resist- 
ance to melphalan by Chinese hamster cells with 
subtoxic doses of the drug. Kaye, M.F.; Tobey, R.A. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W- 
7405-ENG-36. lip. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE85002342. 

By pretreating the line Chinese hamster (CHO) cells with 
multiple subtoxic doses of melphalan before challenge with a toxic 
dose, we established optimal conditions to increase the resistance of 
the cells to melphalan toxicity. Variables examined included: (1) 
level of drug used to induce protection (0.0008 to 0.8 4M); (2) in- 
terval between administration of successive low doses of drug (3 to 
12 h); and (3) duration of induction period (24 to 96 h). The great- 
est degree of protection (an increase by 2 to 2.5 times in survival 
following challenge with 16 »M melphalan for 2 h) was achieved 
with a level of 0.08 1M melphalan administered every 6 h for 48 h. 
Combining the low-level drug induction protocol described above 
with our previously described trace element induction protocol 
(treatment with 125 1M CuCk for the last 9 h of the induction 
period) increased survival slightly over that achieved with either 
single-induction protocol. If we assume that the induction protocols 
yielded a slight but real degree of protection, it appears that the in- 
duced protection comprises a common component representing ac- 
tivities elicited by the two induction protocols and a component 
that represents protective processes that are unique to a given in- 
duction protocol. 10 references, 1 figure, 3 tables. 


3487 (LA—10239-MS) Toxicological study of Uniset 
(UV-990-22-1). London, J.E.; Smith, D.M. (Los Alamos Na- 
tional Lab., NM (USA)). Sep 1984. Contract W-7405-ENG- 
36. 6p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85002349. 

The acute oral LDso values for Uniset (UV-990-22-1) 
(Amicon, Lexington, Massachusetts) for rats and mice are greater 
than 5 g/kg. The material would be considered only slightly toxic 
or practically nontoxic in both species, according to classical guide- 
lines. Eye irritation studies demonstrated UV-990-22-1 to be nonirri- 
tating. Primary skin irritation studies in the rabbit showed that the 
material was a moderate dermal contact irritant. The material did 
not induce sensitization in the intradermal guinea pig assay. 4 refer- 
ences, 1 table. 


3488 (PB—84-226976) Use of short-term genotoxic 
bioassays in the evaluation of unregulated automobile emis- 
sions. Brusick, D.J.; Young, R.R.; Jagannath, D.R. (Litton 
Bionetics, Inc., Kensington, MD (USA)). Aug 1984. 127p. 
NTIS, PC A07/MF AOl. 
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Exposure to fuels and fuel additives may occur through 
direct exposure to uncombusted fuel or fuel additive as well as to 
products of fuel/fuel-additive combustion. Presence of combustion 
products in ambient air is the major source of human exposure to 
motor vehicle fuels. The levels of several products of fuel combus- 
tion in ambient air (sulfur oxides, nitrogen oxides, fuel hydrocar- 
bons and carbon monoxide) are currently regulated under the Clean 
Air Act Amendments (202(a)(4)) of 1977. These amendments also 
specify that new vehicles shall not be certified if they generate un- 
regulated emissions which present a potential risk to human health. 
The objectives of this document are to review the data from select- 
ed short-term in vitro and in vivo bioassays to (a) determine if there 
is evidence suggesting potential human health risk either from un- 
combusted emissions or from emissions of combusted motor vehicle 
fuels or fuel additives, (b) identify the operational variables in- 
volved in generating products of concern for human health, (c) de- 
termine the probable nature of the health effects of concern, (d) es- 
timate the ability of short-term tests to establish human risk esti- 
mates and (e) develop a short-term bioassay program to monitor 
the health effects of fuel/fuel additives and unregulated combustion 


3489 (PNL—5264) Uptake and fate of phenol and ani- 
line in rainbow trout and daphnids during single-compound 
and complex-mixture exposures. Dauble, D.D.; Riley, R.G.; 
Bean, R.M.; Lusty, E.W.; Hanf, R.W. Jr. (Pacific North- 
west Lab., Richland, WA (USA)). Oct 1984. Contract 
AC06-76RL01830. 35p. NTIS, PC A03/MF A001; GPO 
Dep. File Number DE85002802. 

Studies were conducted of the potential for uptake and mo- 
bilization of phenol and aniline when presented as single com- 
pounds to the biouptake of these compounds within a complex 
water-soluble fraction (WSF) of a coal liquid. Estimated bioconcen- 
tration factors (BCF) of phenol-only exposures differed from BCFs 
obtained in the presence of the WSF. Differences in uptake could 
be due to competitive interactions among similar molecules for 
uptake and absorption, since phenolic compounds comprised nearly 
90% of the soluble components in the complex mixture. Observed 
differences in unextractable ‘*C residues suggested selective binding 
of phenol or metabolites to trout tissue storage sites. Differences in 
potential for bioaccumulation of phenol in complex mixtures were 
not consistent with estimates of BCF as determined by measured 
octanol/water coefficient values. In contrast to phenol, presence of 
coal-liquid water solubles did not significantly influence either the 
uptake or elimination of '*C aniline by daphnids or trout. Identifi- 
cation of metabolites would provide useful information on potential 
differences in biotransformation and elimination mechanisms in 
complex organic mixtures. 15 references, 2 figures, 6 tables. 


3490 (PNL-SA—11519) Epiderma carcinogenesis studies 
materials 


of synthetic fossil fuel in mice: comparison and cor- 
relation with in vitro genotoxicity. Renne, R.A.; Pelroy, 
R.A.; Frazier, M.E.; Wilson, B.W.; Mahlum, D.D.; Smith, 
L.G.; Buschbom, R.L. (Pacific Northwest Lab., Richland, 
WA (USA)). Jun 1984. Contract AC06-76RL01830. 29p. 
(CONF-8406217—1). NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE85000840. 

From Skin carcinogenicity: experimental and occupational 
aspects symposium; Rouen, France (18 Jun 1984). 

Epidermal tumorigenic response in mice to solvent fractions 
of heavy distillate (HD) from a solvent-refined coal (SRC-II) proc- 
ess indicated that the basic tar and neutral tar were the most carcin- 
ogenically potent fractions. Assays of another SRC-II coal liquid 
that had been fractionally distilled indicated that the epidermal car- 
cinogenicity of this material for mouse skin is due to that portion 
boiling above 700°F, and that the carcinogenic potency of the ma- 
terial increases with boiling point. With some notable exceptions, 
carcinogenicity data for materials and fractions in chronic skin- 
painting assays correlated with genotoxic activity in microbial 
(Ames/Salmonella) and mammalian cell culture (Syrian hamster 
embryo) assay systems, and with carcinogenicity data in initiation/ 
promotion (I/P) assays in mouse skin. 25 references, 6 figures, 2 
tables. 
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3491 (R—84/157) A preliminary literature study for a 
research program on human toxicological effects of stack 
emissions of coal-burning installations. Vink, G.J. (Nijver- 
heidsorganisatie TNO, Delft (Netherlands). Hoofdgroep 
Maatschappelijke Technologie). May 1984. 58p. (In Dutch). 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

A preliminary study of literature data on human toxicologi- 
cal aspects of the stack emissions of coal-burning installations has 
been carried out for the Dutch ‘National Research Program on 
Coal Technology’. The aim of the study was to contribute to the 
formulation of a research program on the biological effects of these 
emissions. The following subjects have been considered: human 
toxicological research, air pollutants from coal combustion, the ef- 
fects of these components on man or mammals, the effects of total 
emissions and fly ash on man, mammals or in-vitro test systems. A 
survey of human toxicological research in The Netherlands on air 
pollutants is also given. Comparison of the expected concentrations 
of important emission components in the air with ‘maximum immis- 
sion concentrations’ (MIC-values) and the ‘lowest effect concentra- 
tions’ (LEC) quoted in the literature leads to the conclusion that in 
the most unfavorable case concentrations up to 50% of the MIC- 
values of sulfur dioxide and nitrogen oxides can be reached. Risks 
from these compounds may be expected to be highest where they 
are found together with fly ash with absorbed trace elements and 
polycyclic aromatic hydrocarbons. Uncertainties with regard to 
possible synergistic actions of these components in combination 
with fly ash form a problem for both short- and long-term expo- 
sure. Data on epidemiological research around stacks are scarce. 
Data about in-vitro research of fly ash supplies useful additional in- 
formation on specific toxic properties and reactions but this must be 
evaluated for clear interpretation. Proposals are made for further 
investigations. 


3492 (SRO—870-12) Comparison of sludge and fertilizer 
applications on establishment and growth of seedlings of two 
sweetgum ecotypes endomycorrhizal with Glomus mosseae 
and Glomus etunicatus. Progress report. Kormanik, P.P. 
(Forest Service, Athens, GA (USA). Inst. for Mycorrhizal 
Research and Development). 1981. Contract AI09- 
76SR00870. 2p. NTIS, PC A02. File Number TI85002213. 

An experiment was installed to compare plantation perform- 
ance of 4 sweetgum trees using 2 VA mycorrhizal fungi or high 
phosphorus fertility regimes. The plantation was fertilized with 250 
Ib/acre of NH, NOs during April and disked twice to control 
weeds. Two-hundred seedlings were excavated during April and 
June (1980) and root samples were processed to determine mycorr- 
hizal status. All root systems were heavily endomcorrhizal. Addi- 
tional root samples will be taken in December for analysis. 


3493 (SRO—870-13) Interactions of subsoiling and solid 
sludge on soil physical and chemical factors and growth of 
Pinus taeda L. and a Festuca sp. Progress report. Berry, C.R. 
(Forest Service, Athens, GA (USA). Inst. for Mycorrhizal 
Research and Development). 1981. Contract AI09- 
76SR00870. 2p. NTIS, PC A02. File Number T1I85002216. 

Trees were measured, foilage and soil sampled for chemical 
analyses, and grass biomass sampled, dried and weighted. Soil and 
foilage samples have not yet been analyzed. The data follow the 
first growing season and indicate only that some subsoiling is better 
than none. Future measurements should show more differences be- 
tween levels of subsoiling. A small study was installed to evaluate a 
fortified sludge pellet and a commercial 21 g fertilizer pellet for use 
as starter pellets on borrow pits. The starter pellets are consider- 
ably better than no pellet at all and it appears that, initially, the 
commercial fertilizer pellet is superior to the fortified sludge pellet. 
Since grass benefits little from pellets, starter pellets will likely be 
more useful in areas where grass competes with trees for water and 
nutrients. 2 tables. 
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3494 (SRO—870-18) Comparison of sludge and fertilizer 
applications on establishment and growth of seedlings of two 
sweetgum ecotypes endomycorrhizal with Glomus mosseae 
and Glomus etunicatus. Progress report. Kormanik, P.P. 
(Forest Service, Athens, GA (USA). 9 for Mycorrhizal 
Research and Development). 1981. Contract AI09- 
76SR00870. 2p. NTIS, PC A02. File Number T185002220. 

Three different field trails are ongoing. The first study in- 
volves effects of sludge and fertilizer applications on the develop- 
ment of sweetgum progeny from 2 mother trees, each representing 
a different ecotype. Differences in overall survival exist between 
the 2 ecotypes (56.7% and 71.3%). Survival differences among the 
seedlings of both ecotypes in the fertilizer treatment were 58%, 
sludge 66% and control 73%. These figures are due to the differ- 
ences in grass competition that developed across treatments. In 
study 2, grass competition was controlled and one level of fertilizer 
was used for all ecotypes and VAM symbionts. Pooling of data 
showed that VA seedlings were taller than non-VA seedlings. The 
third experiment compares root-collar diameter of progeny of 2 dif- 
ferent sweetgum mother trees under uniform fertilizer treatment. 
Data suggest that root-collar diameter of mycorrhizal seedlings is a 
good indicator of future vigor. (MF) 


3495 (SRO—870-19) Interactions of subsoiling and solid 
sludge on soil physical and chemical factors and growth of 
Pinus taeda L. and a Festuca sp. Progress report. Berry, C.R. 
(Forest Service, Athens, GA (USA). Inst. for Mycorrhizal 
Research and Development). 1981. Contract AI09- 
76SR00870. 2p. NTIS, PC A02. File Number T1I85002219. 

Data show that 15,000 Ib/acre of dried sewage sludge in- 
duces more growth of loblolly pine seedlings after 2 years than 
1000 Ib/acre of 10-10-10 fertilizer combined with 2000 Ib/acre of 
lime. Data also show: any subsoiling is better than disking; using 
fertilizer and lime, subsoiling to 18 inches was superior to 36 inch 
subsoiling; using sewage sludge, 36 inch subsoiling was superior; 
and roots grow freely in the subsoiled material. Biomass data indi- 
cate that twice as much weed and grass is produced on the sludge 
plots. Pelletized sludge with increased N was superior to pelletized 
fertilizer but not as good as broadcast fertilizer or sludge. 2 tables. 
(MF) 


3496 (SRO—870-26) Comparison of sludge and fertilizer 
applications on establishment and growth of seedlings of two 
sweetgum ecotypes endomycorrhizal with Glomus mosseae 
and Glomus etunicatus. Progress report. Kormanik, P.P. 
(Forest Service, Athens, GA (USA). Inst. for Mycorrhizal 
Research and Development). 1982. Contract AI09- 
76SR00870. 2p. NTIS, PC A02. File Number T185002227. 
A 3 part study was conducted. Part 1 investigated the effects 
of sludge or fertilizer applications on the development of sweetgum 
progeny from two mother trees. Significant differences were found 
between the genetically different half-sib progeny. Non fertilized 
control seedlings had significantly better survival rates than treated 
trees. This can be directly correlated to competition between trees 
and grass. In a second study the grass was controlled, and only fer- 
tilizer and endomycorrhizal symbionts were used. Trees in this 
study are significantly taller than the previous study which demon- 
strates the importance of grass control. At the time of planting, 
nonmycorrhizal trees were 15% taller than mycorrhizal trees. Non- 
mycorrhizal trees received 800 ppM P while mycorrhizal trees re- 
ceived 30 ppM P. Most significant is that all trees were mycorrhizal 
at the end of the second year. A third outplanting experiment was 
installed to compare root collar diameters of progeny from two 
genotypic lines of sweetgum. Data suggest that root collar diame- 
ters of nonmycorrhizal seedlings grown under low soil phosphorus 
regimes are a good indicator of future vigor. 


3497 (UCRL—52000-84-9, pp 18-26) Response of plants 
to increased carbon dioxide. Sep 1984. NTIS, PC A03/MF 
AOL. File Number T185000187. 

In Energy and technology review. 

In view of the demonstrated steadily increasing levels of 
carbon dioxide in the atmosphere, we have been studying how par- 
ticular crop and forest plants may respond if this trend continues. 
Most plants grown in isolation or under cultivation show increased 
yields when exposed for long periods to additional carbon dioxide, 
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but some benefit more than others. In the forest where competition 
from other species is an important additional factor influencing a 
tree's growth, some will obtain a new advantage and will tend to 
suppress their rivals, changing the forest's composition. 6 refer- 
ences, 3 figures. 


3498 (UCRL—90332) Cocytotoxicity/comutagenicity of 
arsenic in a Chinese hamster ovary triple auxotroph. Taylor, 
R.T.; Stewart, S.A.; Hanna, M.L. (Lawrence Livermore 
National Lab., CA (USA)). 4 Jun 1984. Contract W-7405- 
ENG-48. 16p. (CONF-8406143—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85000758. 

From 18. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (4 Jun 1984). 

Among four forms of As that are measurable in human tis- 
sues (arsenite, arsenate, monomethylarsonate, and dimethylarsinate), 
non-cytotoxic concentrations of arsenite specifically enhance cell 
killing by various mutagenic agents in a Chinese hamster ovary 
auxotroph that requires glycine + adenosine + thymidine (CHO 
AUXBI). Arsenite is cocytotoxic at low concentrations of 2 to 12 
pM. It is also the most growth rate inhibitory and cytotoxic of 
these As compounds, when each is incubated alone in AUXB1 cell 
cultures. None of these four As compounds are mutagenic per se, 
using an assay that we have developed to measure reversion to pro- 
totrophy at the FPGS gene locus. But arsenite (10 4M) specifically 
enhances induced reversion by the direct acting chemical mutagens 
cis-Pt(NHs)2Cle, methylglyoxal, and glycidal with which it is also 
cocytotoxic. Its comutagenicity with other agents is being tested. 
The foregoing experiments represent the first systematic compari- 
son in mammalian cells of As growth inhibition, cytotoxicity, and 
mutagenicity versus its chemical form. Moreover, they provide the 
first evidence for the specific cocytotoxicity/comutagenicity of tri- 
valent As in a mammalian cell line. Our findings support the sug- 
gestion that one role of As in its association with cancer could be 
to serve as a cocarcinogen. By functioning as a comutagen, perhaps 
through the inhibition of DNA repair, trivalent As may increase 
the initiation of tumor formation by enhancing the mutagenic ac- 
tivities of a large collection of primary environmental carcinogens. 
55 references, 11 figures. 


3499 Natural weathering of oil in marine sediments: 
tissue contamination and growth of the littleneck clam, Pro- 
tothaca staminea. Anderson, J.W.; Riley, R.G.; Kiesser, 
S.L.; Thomas, B.L.; Fellingham, G.W. (Battelle, Marine Re- 
search Lab., Sequim, WA). Canadian Journal of Fisheries 
and Aquatic Science; 40: 70-77(1983). 

Three groups (90 per group) of small (<30 mm) littleneck 
clams, Protothaca staminea, were placed in the intertidal environ- 
ment of Sequim Bay, Washington for 1 yr to measure the effects of 
oiled sediment on growth and tissue contamination. Detailed glass 
capillary gas chromatographic analyses of initial and final sediment 
samples and tissues were used to describe the fate of specific oil 
components in the sediment, with depth, and the uptake by the 
clams. Concentration of oil in sediments receiving a top layer (3 
cm) of highly contaminated sediment reached background levels 
after 1 yr, while sediment mixed to depth (10 cm) with oil still con- 
tained measurable contamination at the 5-10 cm depth. The pattern 
of specific hydrocarbon loss is in agreement with results of spill 
studies, molecular weight relationships, and biodegradation data. 
The ratios of tissue concentrations to final sediment concentration 
for phenanthrenes, alkylnaphthalenes, and dibenzothiophenes were 
all between 0.16 and 0.18. This suggests that the sulfur-containing 
compounds were not preferentially retained in tissues. Statistical 
analyses of 31-48 individually measured and marked clams (per 
group) showed that growth in oil-treated sediment was significantly 
(P < 0.001) slower than in clean sediment. In addition, oil mixed 
into sediment (10 cm) produced greater tissue contamination and 
more reduction in growth (P < 0.01) than a layer (3 cm) of oiled 
sediment. 


3500 Chemical characteristics and acute toxicity of se- 
quentially extracted water-soluble fractions of a coal liquid. 
Gray, R.H.; Bean, R.M.; Dauble, D.D.; Fallon, W.E. (Pacif- 
ic Northwest Lab., Richland, WA). Environmental Pollution, 
Series A: Ecological and Biological; 32: 79-89(1983). Contract 
AC06-76RL01830. 
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Chemical characteristics and acute toxicity to Daphnia 
magna were determined for seven sequentially extracted water-solu- 
ble fractions (WSFs) of a solvent-refined coal-II (SRC-ID) liquid 
2.9:1 blend of middle:heavy distillates). The WSFs were complex 
mixtures of phenols and aromatic and aliphatic hydrocarbons. Con- 
centrations of total organic carbon (TOC), total oil, total phenols 
and hydrocarbons in WSFs generally decreased with successive ex- 
tractions of the coal liquid. The relative contribution of lower mo- 
lecular weight phenols decreased with successive extractions, while 
that of higher molecular weight phenols remained constant with 
successive extractions, a higher percentage of each successive WSF 
was needed to induce an acute toxic effect. However, while based 
on total phenols, acute toxicity increased. The increase in toxicity 
in later extracts is attributed to less soluble, higher molecular 
weight, more persistent phenol classes, and increased relative con- 
tributions of aromatic hydrocarbons. 


3501 Functional ae of a microcosm of the fresh- 
water benthic zone and the effects of 2,4-dichlorophenol. 


S -van Leeuwen, P.A.; Penrose, W.R. (Argonne 
National Lab., IL). Archives of Environmental Contamination 
and Toxicology; 12: 427-437(1983). Contract W-31-109-ENG- 
38. 


A sediment-water microcosm system was evaluated that was 
designed to address some ecosystem functions selected a priori for 
their significance to man's use of lakes: (a) the decomposition of or- 
ganic carbon, (b) secondary production, and (c) the binding or deg- 
radation of toxic chemicals. 2,4-Dichlorphenol (DCP) was chosen 
as a ‘typical’ toxic chemical. The microcosms were undisturbed 
cores recovered from a high-deposition area of Lake Michigan and 
dosed with a trace amount of '*C-alanine. The measurements found 
to be interpretable in terms of ecosystem functions were (a) turnov- 
er of non-acid-volatile radiocarbon, (b) turnover of particulate ra- 
diocarbon, (c) rate of attachment of radiocarbon-labelled organisms 
to glass surfaces, (d) sediment penetration of radiocarbon, (e) mor- 
tality of benthic fauna (especially pontoporeia), and (f) toxicant 
concentrations. Lethal toxicity of DCP to Pontoporeia sp. in the 
microcosms agreed with that determined in controlled bioassays 
(96-hr LCso:2.5 mg/L). Functions of the microbial community were 
initially inhibited by 81 mg/L DCP, but recovered in six days. The 
rates of radiocarbon turnover were reduced throughout the 21-day 
experiments even at the lowest concentration of DCP, 1.0 mg/L. 
These experiments have shown that a microcosm approach can 
yield quantitative estimates of the effects of toxicants on the func- 
tional properties of lake benthic ecosystems. 


3502 Flooding and SO, stress interaction in Betula pa- 
pyrifera and B. nigra seedlings. Norby, R.J.; Kozlowski, 
T.T. (Oak Ridge National Lab., TN). Forest Science; 29: No. 
4, 739-750(1983). Contract W-7405-ENG-26. 

The effects of flooding of soil for 5 weeks and fumigation of 
shoots with 0.35 ppm SO2 for 30 hours, alone and in combination, 


were studied on Betula papyrifera Marsh. (paper birch) and Betula 


nigra L. (river birch) seedlings. B. papyrifera, an upland species, 
was adversely affected by flooding more severely than B. nigra, a 
lowland species. Symptoms of flooding injury in both species in- 
cluded stomatal closure, chlorosis, deterioration of root systems, 
and greatly reduced dry matter accumulation. Flooding induced 
formation of hypertrophied lenticels and adventitious roots in B. 
nigra but not B. papyrifera seedlings. Seedlings of both species re- 
covered 1 to 2 wk after flooding ended and continued growing at a 
faster rate than unflooded seedlings, thereby partially or completely 
compensating for the growth-inhibiting effects of flooding. Fumiga- 
tion with SO, at the end of the flooding period induced partial sto- 
matal closure, injury to leaves, and reductions in mean relative 
growth rates in both species. Stomatal conductance and SO: uptake 
in B. nigra seedlings were reduced 40 and 45% by flooding, respec- 
tively, and consequently SO2 caused less visible injury (17 vs. 44% 
of leaf area) and less growth inhibition (0 vs. 26% in mean relative 
root growth rate) in flooded than in unflooded seedlings. Stomatal 
conductance and SO: uptake were reduced even more in flooded 
B. papyrifera (75 and 77%, respectively), yet flooded and unflood- 
ed seedlings were similarly affected by SO2. Flooding stress appar- 
ently affected mechanisms of pollution avoidance and pollution tol- 
erance differently in the two species. 
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Cadmium uptake kinetics in intact soybean plants. 
Cataldo, D.A,; Gedund, T.R.; Wildung, R.E. (Battelle, Pa- 
cific Northwest Laboratories, ‘Richland, WA). Plant Physiol- 
ogy; 73: 844-848(1983). 

The absorption characteristics of Cd** by 10- to 12-day-old 
soybean plants (Glycine max cv Williams) were investigated with 
respect to influence of Cd concentration on adsorption to root sur- 
faces, root absorption, transport kinetics and interaction with the 
nutrient cations Cu**, Fe**, Mn™, and Zn”. The fraction of nonex- 
changeable Cd bound to roots remained relatively constant at 20 to 
25% of the absorbed fraction at solution concentration of 0.0025 to 
0.5 micromolar, and increased to 45% at solution concentration in 
excess of 0.5 micromolar. The exchangeable fraction represented 
1.4 to 32% of the absorbed fraction, and was concentration depend- 
ent. Using dinitrophenol as a metabolic inhibitor, the metabolically 
absorbed fraction was shown to represent 75 to 80% of the ab- 
sorbed fraction at concentration less than 0.5 micromolar, and de- 
creased to 55% at 5 micromolar. At comparatively low Cd concen- 
trations, 0.0025 to micromolar 0.3, root absorption exhibited two 
isotherms with K/sub s/ values of 0.08 and 1.2 micromolar. Root 
absorption and transfer from root to shoot of Cd* was inhibited by 
Cu*, Fet?, Mn”, and Zn’. Analyses of kinetic interaction of these 
nutrient cations with Cd* indicated that Cu*, Fe, Zn™*, and pos- 
sibly Mn* inhibited Cd absorption competitively suggesting an in- 
volvement of a common transport site or process. 


3504 Mutagens in cooked beef: characterization and 
genotoxic effects. Felton, J.S.; Hatch, F.T.; Knize, M.G.; 
Bjeldanes, L.F. (Lawrence Livermore National Lab., CA). 
pp 177-194 of Diet, nutrition, and cancer: from basic re- 
search to policy implications. New York, NY, USA; Alan 
R. Liss, Inc. (1983). Contract W-7405-ENG-48. 

Recently a number of studies have been concerned with 
identifying and characterizing genotoxic substances produced 
during the cooking of foods (especially beef), and the relationship 
of these substances to the incidence of cancer of the gastrointestinal 
tract. An extraction procedure has been developed incorporating 
XAD resin adsorption, which when applied to grilled ground beef, 
yields an extract showing 230 Salmonella TA 1538 revertants per 
gram fresh weight of original ground beef. The mutagenic compo- 
nents of the beef are specific for frameshift-sensitive Salmonella 
strains, and have an absolute requirement for metabolic activation. 
This activation with rat or mouse liver systems was greatest with 
cytochrome P-448 type of metabolism. Human liver microsomes 
and flavonoid-induced rodent intestinal S9 were also active metabo- 
lizing fractions. The mutagenic material from ground beef, when 
further fractionated by low- and high-pressure liquid chromatogra- 
phy, resulted in two major and a few minor active fractions. One of 
the major fractions has been identified as (2-amino-3,8-dimethylimi- 
dazo-[4,5f]quinoxaline (MeIQ/sub x/). Two potent bacterial muta- 
gens thermally produced in foods, 3-amino-1-methyl-5H-pyrido[4,3- 
bjindole (Trp-P-2) and 2-amino-3-methylimidazo[4,5-f]quinoline 
(IQ), were examined in the cultured mammalian cells. 


3505 Correlation between carcinogenic activities of 
nickel compounds and their potencies for stimulating erythro- 
poiesis in rats, Sunderman, F.W. Jr.; Hopfer, S.M. (Univ. of 
Connecticut School of Medicine, Farmin On). pal 171-181 
of Biological aspects of metals and metal-related diseases 
Sarkar, B. (ed.). New York, NY, USA; Raven Press (1983). 
The effects of nickel compounds on blood hematocrit in rats 
were investigated. Seventeen particulate nickel compounds were 
administered to rats by intrarenal injection (7 mg Ni/rat). Increases 
in blood hematocrit occured from 1 to 4 months after injections of 
nine of the compounds. The remaining eight nickel compounds had 
no significant effects upon blood hematocrit. These results confirm 
earlier reports that various nickel compounds differ substantially in 
their carcinogenic activities. Significant rank-correlation is demon- 
strated between potencies of particulate nickel compounds for stim- 
ulating erythropoiesis following intrarenal injection administration 
to rats, and carcinogenic activities of the compounds following in- 
tramuscular administration to rats. 
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3506 a initiation activity of coal liquids with 
different boiling-point ranges. Mahlum, D.D. (Pacific North- 
west Lab., Richland, WA). JAT, Journal of Applied Toxicol- 
ogy; 3: No. a 254-258(1983). Contract AC06-76 1830. 

High-boiling coal liquids from the solvent-refined coal-I and 
-II (SRC-I, -II) processes, respectively, were fractionally distilled. 
In the case of SRC-I process solvent (PS) 50°F distillation cuts 
were obtained between 550 and 850° F, while for the SRC-II mate- 
rial, the 50°F cuts were only obtained between 700 and 850°F. 
These cuts, as well as the parent material, were tested for their abil- 
ity to initiate skin tumors by applying a single dose (25 mg) to the 
shaved backs of Charles River female CD-1 mice. After 2 weeks, 
the mice received twice weekly applications of 5 yg of the promo- 
tor, phorbol myristate acetate. Only a few tumors were found for 
SRC-I fractions boiling below 700°F; tumor-initiating activity in- 
creased as the boiling point increased. A similar increase in re- 
sponse with increasing boiling point was seen for the SRC-II cuts. 
The initiating activities for the parent materials were similar to 
those observed for their respective 800 to 850°F cuts. 


3507 Distribution and elimination of ['*C]-phenanthri- 
done in rats after inhalation. Dutcher, J.S.; Mitchell, C.E. 
(Inhalation Toxicology Research Inst., Alburquerque, NM). 
pp 427-435 of Polynuclear aromatic hydrocarbons: seventh 
international symposium on formation, metabolism and 
measurement. Cooke, M.W.; Dennis, A.J. (eds.). Columbus, 
OH, USA; Battelle Piess (1982). Contract AC04- 
76EV01013. 

The presence of aza-arenes (nitrogen containing heterocyclic 
aromatic compounds) in the environment and it potential environ- 
mental pollutants is well established. The absorption, tissue distribu- 
tion and elimination of radioactivity in rats after inhalation of [**C]- 
phenanthridone have been studied. PNDO adsorption from the GI 
tract was also measured to determine if material swallowed follow- 
ing inhalation exposure could significantly contribute to tissue con- 
centrations. 


3508 Effects of sulfuric acid and nitrogen dioxide on 
airway responsiveness of the guinea pig. ae S.A.; Mau- 
derly, J.L.; Macken, C.A. (Inhalation Toxicology Research 
Inst., Albuquerque, NM). Journal of Toxicology and Environ- 
mental Health; 8: No. 1-2, 31-45(1981). Contract AC04- 
76EV01013. 

Hartley guinea pigs were exposed for 1 h to either NO. gas 
or H2SO, aerosol and examined for changes in airway responsive- 
ness to inhaled histamine. Concentrations ranged from 7 to 146 ppm 
NO: and 4 to 40 mg/m* H2SQ,. One group of animals exposed to 
filtered air served as controls. Histamine challenges were performed 
on unanesthetized animals 2 h before pollutant or air exposure 
(baseline) and 10 min and 2 and 19 h after exposure, and the magni- 
tude of the increase was directly dependent on the NO: concentra- 
tion. Most of the NOz-exposed animals demonstrated a dramatic 
return toward baseline values by 2 h after exposure; however, sev- 
eral animals had not returned to baseline by 19 h after exposure. 
Some animals exposed to H2SO, developed severe labored breath- 
ing during exposure, and major increases in histamine sensitivity 
were observed only in those animals. These results suggest that 
both NOz and H2SO, alter airway sensitivity to histamine, but ap- 
parently by different mechanisms. Changes produced by NO: expo- 
sures appeared primarily concentration-dependent, while changes 
produced by H2SO, exposures appeared related to dyspnea devel- 
oped during exposure. 


3509 Arsenic: potential hazards of environmental expo- 
sure. Hammons, A.S.; Lewis, E.B.; Braunstein, H.M.; Huff, 
J.E. (Oak Ridge National Lab., TN). Hum Anim Health 
Proc Annu Conf; 4: 75-93(1975). Contract W-7405-ENG-26. 

The literature on arsenic is controversial. The possibility of 
interconversions between pentavalent and trivalent forms in the 
human body as well as in the environment and the improbability of 
dealing with “pure” forms of arsenic contribute to the difficulties in 
studying the effects of arsenicals. When discussing the effects of ar- 
senic care should be taken to distinguish between the pentavalent 
and the trivalent forms. Pentavalent arsenic, the form usually found 
in food, is excreted rapidly, and does not appear to accumulate in 
human tissues: whereas trivalent arsenic, the principal form indus- 
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trially produced, is highly toxic and most investigators seem to 
agree that this form does accumulate in mammalian tissues with 
prolonged exposure. Current background arsenic levels in the envi- 
ronment apparently do not have a detrimental effect on the general 
population or the ecosystem. However, as evidenced by reports of 
accidental poisonings of humans and of domestic animals, commer- 
cial arsenicals improperly handled can create serious hazards. Un- 
fortunately, as is the case with many environmental trace contami- 
nants, the full implication of chronic low level exposure to arsenic 
is not understood. The possibility exists that sub-clinical effects 
sometimes taken for granted or attributed to other causes are actu- 
ally the results of exposure to trace contaminants. The lack of 
knowledge about the fate of arsenicals in soils and natural waters 
adds to the difficulty in determining the impact of arsenic contami- 
nation on the ecosystem. 31 references, 7 tables. 


3510 Cell membrane as site of action of heavy metals. 
Rothstein, A. (Univ. of Rochester, NY). Federation Proceed- 
ings; 18: 1026-1035(Dec 1959). 

The sites and mechanisms of metals’ effects on living cells 
are discussed. Criteria for diffentiating cell membrane phenomena 
from those occurring within the interior of the cell are elucidated. 
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3511 (AD-A—142979/4) Effects of microwaves on cell 
membrane permeability. Report No. 3 (final) July 1981-June 
1984, Liburdy, R.P. (New York Univ., NY (USA). Inst. of 
a Medicine). 2 Jul 1984. 69p. NTIS, PC A04/ 
The objective of this research project was to identify and 
characterize cell membrane responses to microwave radiation and, 
importantly, to determine specific conditions or modulators re- 
quired for these responses. This study has revealed that membrane 
permeability changes in the erythrocyte and in liposome vesicles, as 
well as protein shedding in the erythrocyte, are induced by micro- 
waves at the membrane phase transition, and that these responses 
are strongly dependent on plasma, oxygen tension, and antioxidant 
free radical scavengers. These findings provide new insight into 
both the physical and chemical nature of microwave radiation 
interaction with the cell membrane. 


3512 (AD-A—143101/4) Determination of bound water 
in biological tissue and energy dissipated in bound water by 
low level microwaves. Final scientific report 1977-1983. 
Grant, E.H. (Queen Elizabeth Coll., London (UK). Dept. of 
Physics). Feb 1984. 28p. NTIS, PC A03/MF AO1. 

The dielectric behaviour of water and aqueous solutions of 
myoglobin, DNA and human serum low-density lipoprotein (LDL) 
has been investigated over a wide frequency range. By combining 
the measured complex permittivity of pure water at frequencies up 
to 70GHz with literature values in the far infrared it is shown that 
the dielectric behaviour of water may be characterised by a small 
subsidiary dispersion centered around 600GHz, in addition to the 
well known microwave dispersion. The value of the infinite fre- 
quency permittivity in respect of this principal dispersion region 
was found to be 5.74 + or - 0.31 at 20 C. Aqueous solutions of 
various forms of DNA were investigated between 2-18GHz but no 
dielectric behaviour was observed which could not be explained by 
classical dielectric theory. The interpretation of the dielectric meas- 
urements on aqueous solutions of myoglobin and LDL shows that 
both types of molecule, despite the large disparity in their size, at- 
tract a layer of irrotationally bound water of average width 1-2 
molecules. 


3513 (AD-A—143941/3) Functional assessment of laser 
irradiation. Annual progress report July 1974-June 1975. 
Robbins, D.O. (Ohio Wesleyan Univ., Delaware (USA). 
ye of Psychology). Jul 1975. 24p. NTIS, PC A02/MF 
A0l1. 


The applicability of rhesus behavioral data as an animal 
model to derive laser safety standards are discussed. While a high 
degree of morphological and functional similarity exist between the 
rhesus and human, evidence is presented that the long wavelength 
sensitivity of rhesus in the fovea is closer to that of the protanoma- 
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lous observer than the normal human trichromat. These differences 
possible reflect variations in the distributions of foveal, but not pe- 
ripheral, receptors and may affect light absorbing characteristics 
within these species. Recovery data immediately following HeNe 
exposures are presented. 


3514 (AD-A—143960/3) Functional assessment of laser 
irradiation. Annual progress report July 1975-June 1976. 
Robbins, D.O. (Ohio Wesleyan Univ., Delaware (USA). 
Dept. of Psychology). Jul 1976. 16p. NTIS, PC A02/MF 
AOl. 


of the retinal in an awake, task-oriented animal to 
brief flashes from a Krypton laser produced immediate changes in 
visual acuity. The magnitude of the initial deficit was dependent 
upon the size of the exposure on the fovea. The duration of the def- 
icit, on the other hand, was dependent upon the power density of 
the exposure. The background wavelength of the target had an 
effect on the derived recovery functions. Exposures to irradiation 
levels that produced a permanent shift in visual acuity, however, 
produced an effect somewhat independent of the particular back- 
ground used to derive spectral acuity. 


3515 (AD-A—143961/1) Functional assessment of laser 
irradiation. Annual progress report July 1978-June 1979. 
Robbins, D.O. (Ohio Wesleyan Univ., Delaware (USA). 
og of Psychology). Jul 1979. 27p. NTIS, PC A03/MF 
Aol. 


The use of high-resolution, chromatic targets to assess the 
adverse effects of laser irradiation on rhesus visual acuity provides 
a much more sensitive measure of the acquired visual deficits than 
can be observed with achromatic targets. The use of chromatic tar- 
gets, however, does not appear to indicate a high degree of selec- 
tivity in terms of the visible spectrum most affected by laser expo- 
sure. This nonselective nature of the acquired deficit was also ob- 
served in our electrophysiological studies of changes in spectral 
sensitivity and receptive field organization following brief and pro- 
longed laser exposures. 


3516 (AD-A—143964/5) Functional assessment of laser 
irradiation. Annual progress report July 1979-June 1980. 
Robbins, D.O. (Ohio Wesleyan Univ., Delaware (USA). 
ig of Psychology). Jul 1980. 18p. NTIS, PC A02/MF 


Permanent functional alterations in visual acuity were ob- 
served with laser exposures (HeNe, Krypton and Argon) at corneal 
irradiance levels below those previously reported using fundoscopic 
or fine histological criteria. The effects of low-level irradiation ap- 
peared selective depending upon the wavelength of the exposing 
source and appeared to be cumulative over time. Monochromatic as 
opposed to achromatic ee appeared more sensitive measures of 
minimal functional disru; 


3517 (AD-A—143965/2) Functional assessment of laser 
irradiation. Annual progress report July 1980-February 1981. 
Robbins, D.O. (Ohio Wesleyan Univ., Delaware (USA). 
oi of Psychology). Mar 1981. 2ip. NTIS, PC A02/MF 


Exposure of the retina in an awake, task-oriented animal to 
various duration flashes from an Argon laser produced immediate 
changes in visual acuity. The recovery from this exposure varied 
from several minutes to months depending upon the duration and 
energy of the flash as well as the extent of retina involved. The 
threshold for producing a permanent alteration in the animal's 
visual sensitivity was significantly below the MPE derived using 
morphological criteria alone. 


3518 Pulse combustion noise: problems and solutions. 
Chiu, H.H.; Clinch, J.M.; Blomquist, C.A.; ae E.J. (Ar- 
gonne National Lab., IL). pp 1530-1539 of Proceedings of 
a 1981 international gas research conference. Rockville, 
USA; Government Institutes, Inc. (1982). (CONF- 
$10908_ 9. 
From International gas research conference; Los Angeles, 
CA, ae hg va 1981). 
els from typical pulse combustors without sound- 
elias arena mosmoreet eran 


conventional burners operating at the same firing rate. The major 
pulse-combustion parameters that affect the noise level are the ef- 
fective firing rate and the effective combustion time. In general, a 
pulse burner with a higher effective firing rate and a shorter com- 
bustion time is noisier than a lower-rate pulse burner with a longer 
combustion time at the same mean firing rate. Pulse-combustion 
noise spectra contain both broadband and discrete frequencies. The 
latter correspond to the fundamental frequency of both quasi-quar- 
ter-wave and quasi-half-wave oscillations, together with their har- 
monics. Decoupling chambers as well as paired pulse burners with 
antiphase cancellation are viable noise-suppression devices for prac- 
tical pulse-combustor heating systems. 
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3519 (AD-A—144107/0) Description and implementa- 
tion of the Hazardous Materials Tracking System (TRACK- 
ER). Final report. Messenger, M.M.; Nicholls, W.R.; Web- 
ster, R.D. brane Construction Engineering Research Lab., 
Cincinnati, OH (USA)). Jun 1984. 20p. (CERL-TR-N— 
180). NTIS, PC A02/MF A0O1. 

The handling, storage, and disposal of hazardous materials 
have recently become the focus of stringent regulation under the 
Resource Conservation and Recovery Act (RCRA). One require- 
ment of this act is that all generators of legally defined hazardous 
wastes report to the U.S. Environmental Protection agency (EPA) 
on the volumes and types of wastes produced. Amendments to the 
Clean Water ACt (CWA) also require the development of a spill 
prevention, control, and countermeasure (SPCC) plan at every 
Army installation. The SPCC must pinpoint locations on post 
where hazardous materials are stored. This report outlines the fea- 
tures of a computerized tracking system that interfaces the Army 
installation procurement system with a database of known hazard- 
ous items to produce a monthly listing of the types and amounts of 
hazardous materials procured by each unit on post. This listing can 
be used to comply with the requirements. 


3520 (DOE/NV/10327—12) Safety assessment of the 
Area 6 Decontamination Pad and Laundry. Chilton, M.W.; 
Orcutt, J.A. (Reynolds Electrical and Engineering Co., Inc., 

Vegas, NV (USA)). Oct 1984. Contract AC08- 
84NV 10327. 17p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85002394. 

The Safety Assessment of the Area 6 Decontamination Pad 
and Laundry, prepared in accordance with DOE Order 5481.1A, 
identifies and evaluates potential radiation and chemical hazards to 
personnel, and impacts on the environment. Site and facility charac- 
teristics, as well as routine and nonroutine operations are discussed. 
Hypothetical incidents and accidents are described and evaluated. 3 


figures, 1 table. 


$521 (SAND—84-2019) Robotic safety. Kessel, D.S. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1984. Contract AC04-76DP00789. 13p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85002314. 

The introduction of industrial robots in the workplace has 
improved safety by reducing human exposure to some of the tradi- 
tional hazardous tasks and environments, yet at the same time 
robots have introduced new hazards in the workplace. There are 
currently no national consensus standards for robotic safety in the 
US. This report discusses the hazards associated with industrial 
robots and provides safety guidelines to protect workers from these 
hazards. In conclusion, it is the responsibility of manufacturers and 
users of industrial robots to develop and implement robotic safety 
guidelines for each application to ensure worker safety. 13 refer- 
ences. 


3522 (SRD-R—254) Suggested method for the treatment 
of human error in the assessment of major hazards, White, 
R.F. (UKAEA Safety and Reliability Directorate, Cul- 
cheth). Mar 1984. — UKAEA-Safety and Reliability Di- 
rectorate, —— arrington WA3 4NE, England. File 
Number T18590020: 

It is becoming ad apparent that human error can be 
an important contributor to events which lead to a major hazard. 
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However, such human errors cannot as yet be adequately represent- 
ed in the assessment methodology. In this report a methodology is 
proposed which could be used to in more detail the wide 
spectrum of human factors which at present are not included in the 
conventional ways of estimating the frequency of major hazards as- 
sociated with a given plant. In the proposed method, conventional 
fault trees are developed down to a level which reveals the oper- 
ational and maintenance aspects of a plant which could contribute 
either to the failure of an operator to take the correct action, or to 
the failure of a system to operate on demand. No excuse is made 
for the degree of subjectivity which is required to quantify these 
operational fault trees due to the lack of data on human reliabilities. 
The quantification of conventional fault trees still relies to a large 
extent on subjective estimates particularly where actual operating 
conditions are different from those to which the data bank values 
refer. The methodology provides a useful way of recognizing the 
aspects of human error which need to be considered in the assess- 
ment of major hazards. The technique should enable the analyst to 
identify the important aspects of operation and maintenance in rela- 
tion to a particular plant hazard which could then be passed on to 
site management with a view to eight improvements or modifica- 
tions being made to the plant to offset any shortfall in operational 
and maintenance standards or else steps being taken to ensure that 
standards were improved to a level such that target safety stand- 
ards could be met with the existing plant. 1 reference, 15 figures, 4 
tables. (ACR) 


3523 (UCRL—91596) Task analysis: a detailed example 
of stepping up from JSA. Banks, W.W.; Paramore, B.A.; 
Buys, J.R. (Lawrence Livermore National Lab., CA (USA); 
Essex Corp., Alexandria, VA (USA); SLCS, Inc. (USA)). 
Oct 1984. Contract W-7405-ENG-48. 59p. (CO 
8410163—1). NTIS, PC A04/MF AOl1; 1; GPO Dep. File 
Number DE85001571. 

From National safety congress; Chicago, IL, USA (15 Oct 
1984). 

, This paper discusses a pilot task analysis of operations in a 
proposed facility for the cutting and packaging of radioactively 
contaminated gloveboxes, for long-term storage or burial. The ob- 
jective was to demonstrate how task analysis may be used as a tool 
for planning and risk management. Two specific products were 
generated - preliminary operating procedures and training require- 
ments. The task data base, procedures list and training requirements 
developed were intended as first order categorizations. The analysis 
was limited to tasks that will be performed within the boundaries of 
the operational facility and the associated load-out area. The analy- 
sis documents tasks to be performed by D and D (Decontamination 
and Decommissioning) Workers. However, the analysis included all 
tasks identified as an integral part of glovebox processing within 
the facility. Thus tasks involving Radiation Protection Technicians 
(RPTs) are included. Based on hazard assessments, it is planned 
that at least two RPTs will be assigned full-time to the facility, so 
they may be considered part of its crew. Similarly, supervisory/ad- 
ministrative tasks are included where they were determined to be 
directly part of process sequences, such as obtaining appropriate 
certification. 11 tables. 
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3524 (UCID—20219) Subsurface investigations south of 
Building 612 at the Lawrence Livermore National Laborato- 


ry. Towse, D. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1984. Contract W-7405-ENG-48. 22p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85000042. 

Eight exploratory drill holes have been drilled into Quater- 
nary alluvium south of Building 612 in the southeast part of the 
Laboratory. Initial work suggested the possibility that channel 
gravels were offset due to faulting. Closely spaced additional drill- 
holes and continuous sampling showed local channeling and erratic 
development of the alluvial sediments. No structural offset was 
found. 7 references, 5 figures. 
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3525 (USGS-OFR—84-494) Preliminary geologic map 
of Yucca Mountain, Nye County, Nevada with geologic sec- 
tions. Scott, R.B.; Bonk, J. (Geological Survey, Denver, CO 
(USA)). 1984. Contract Al08-78ET44802. 88p. NTIS, PC 
A05/MF A0O1; 1; GPO Dep. File Number DE85002657. 


3526 of bristlecone pine: a progress 
report. Ferguson, C.W.; Graybill, D.A. (Univ. of Arizona, 
Tucson). Radiocarbon; 25: No. 2, 287-288(1983). 

Dendrochronological studies of bristlecone pine, Pinus lon- 
gaeva, have produced a continuous tree-ring sequence back to 6700 
BC for the White Mountains of California and to 3258 BC for east- 
central Nevada. The primary focus of the project is to provide den- 
drochronolgically-dated decade samples for an interlaboratory cali- 
bration of the ‘*C time scale. The primary climatic signal that can 
be isolated in both the California and Nevada series is annual mois- 
ture variability. Current efforts are directed at calibration of the 
tree-ring series with instrumented climatic series. 


3527 Gravity-induced density discontinuity waves in 
sand columns. Cowin, S.C.; Comfort, W.J. III. (Lawrence 
Livermore National Lab., CA). Journal of Applied Mechan- 
ics; 104: 497-500(Sep 1982). Contract W-7405-ENG-48. 
Formulas are obtained for the speeds of propagation of grav- 
ity-induced rarefaction and condensation density discontinuities in 
vertical sand columns. A rarefaction wave is induced in a column 
of sand at rest by removing the support at the bottom of the 
column. A condensation shock is induced by reintroducing the sup- 
port, which stops the sand from falling. The theoretical 
of the speed of propagation of the leading edges of the rarefaction 
wave corresponds well with the speed measurements obtained in a 
preliminary experiment. 


5802 Geophysics 
REFER ALSO TO CITATION(S) 5802002319, 3070, 3650 


3528 (UCRL—90278) High-resolution microseismicity 
study of possible magmatic intrusion in the Long Valley Cal- 
dera. Smith, A.T. (Lawrence Livermore National Lab., CA 
(USA)). 24 Jan 1984. Contract W-7405-ENG-48. 16p. 
(CONF-840175—1). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE85001076. 

From Active tectonic and ic process in Long Valley 
Caldera, California conference; Napa, CA, USA (24 Jan 1984). 

During August 1982, a dense network of 14 seismic stations 
was deployed in the southwest moat of the Long Valley Caldera. 
Ten sites used three component seismometers, and all sites used dig- 
ital event recorders sampling at 200 samples/s with an array trigger 
criterion to reject local noise and to ensure accurate relative timing. 
The network recorded microseismicity to magnitude zero, the 
USGS shots from Casa Diablo to Mono Lake and Adobe Hills, and 
small local shots to constrain the near surface velocity structure. 
Hypocenters, station corrections, and velocity structure were simul- 
taneously determined using all this data. The analysis concentrated 
on a swarm of earthquakes which occurred during August 9, along 
a vertical plane which was tangent to the resurgent dome. The 
events occurred along a 0.5 km segment of the plane between 
depths of 2.5 to 3.5 km. Additional events occurred to depths of 9 
km, but not directly beneath the swarm: the deeper events are lo- 
cated from 0.5 to 1.0 km from the swarm epicenters. The configu- 
ration suggests intrusion of magma or volatiles: the shallow swarm 
was above the intrusion; the deeper events occurred along the pe- 
rimeter of the upwelling. Focal mechanisms of events within the 
swarm support this interpretation, and indicate that the tensional 
axis is perpendicular to the plane of seismicity. 18 references, 5 fig- 
ures. 


3529 (UCRL—91395) Vertical electromagnetic profiling 
(VEMP). Lytle, R.J. (Lawrence Livermore National Lab., 
CA (USA)). 1 Aug 1984. Contract W-7405-ENG-48. 28p. 
(CONF-840572—5). NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE85001052. 
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From International symposium on observation of the conti- 
nental crust through d ei wn, NY, USA (20 May 1984). 
Vertical seismic pro’ (VSP) is based upon reception 
measurements performed in a borehole with a source near the 
ground surface. This technology has seen a surge in application and 
development in the last decade. The analogous concept of vertical 
electromagnetic profiling (VEMP) consists of reception measure- 
ments performed in a borehole with a source near the ground sur- 
face. Although the electromagnetic concept has seen some applica- 
tion, this technology has not been as systematically developed and 
applied as VSP. Vertical electromagnetic profiling provides distinct 
and complementary data due to sensing different physical param- 
eters than seismic profiling. Certain of the advantages of VEMP are 
presented. 28 references, 7 figures. 


3530 (USGS-OFR—84-649) Preliminary analysis of geo- 
physical logs from drill hole UE-25p No. 1, Yucca Mountain, 
Nye County, Nevada. Muller, D.C.; Kibler, J.E. (Geological 
Survey, Denver, CO (USA)). 1984. Contract AI08- 
78ET44802. 26p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE85002689. 

Geophysical logs from drill hole UE-25p No. 1 correlate 
well with logs through the same geologic units from other drill 
holes at Yucca Mountain, Nevada. The in-situ physical properties 
of the rocks as determined from well logs are consistent with labo- 
ratory-measured physical properties of core from other drill holes. 
The density, neutron and caliper logs are very spiky through most 
of the Topopah Spring Member. This spikiness occurs on the same 
logs in cored holes where the Topopah Spring Member is highly 
fractured and lithophysal. The uranium channel of the spectral 
gamma-ray log through the Topopah Spring Member correlates 
with uranium logs from cored holes where most of the fractures 
have not been healed or filled with materials that concentrate urani- 
um. Therefore, fracture porosity and permeability of the Topopah 
Spring Member are expected to be high and consistent with frac- 
ture analysis from other drill holes on Yucca Mountain, and hydro- 
logic tests from well J-13. The Paleozoic dolomites which underlie 
the Tertiary tuffs are intensely brecciated, and the uranium count 
rate is much higher than normal for dolomites because uranium has 
been concentrated in the recementing material. 19 references, 1 
figure, 2 tables. 


3531 (LA-tr—84-46) 82 mm diameter neutron generator 
for high temperature wells. Vaisbein, B.M.; Gol’din, I.M.; 
Kuzakov, D.S.; Semashko, I.M. (Los ‘Alamos National Lab., 
NM (USA)). Oct 1984. Contract W-7405-ENG-36. Translat- 
ed from Yaderno geofizicheskie metody; Akademiya Nauk 
SSSR, Sibirskoe Otdelenie, Institut Geologii i Geofiziki, 
Novosibirsk, USSR, 1972, pp 330-333. 7p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85001824. 

The design of a neutron generator for well logging is de- 
scribed. The generator meets the following requirements: (1) the 
exterior diameter is no more than 82 mm; (2) the lower operational 
temperature limit is greater than 100°C; (3) the construction must 
be rigid; and (4) the support apparatus must be transportable. 3 fig- 
ures. (ACR) 


5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 5803001900, 1971, 2834 


3532 (DOE/ER/45010—T1) X-ray ¢ oyntnce: inves- 
tigation of metamictization and annealing in phos- 
phates, silicates and complex Ti-Nb-Ta oxides. Final report. 


Greegor, R.B.; Lytle, F.W. Aerospace Co., Seattle, 
WA (USA)). Sep 1984. Contract AC06-83ER45010. 12p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE85000428. 

Metamict minerals have been damaged by the radioactive 
decay of their U and Th components and have been exposed to 
geologic processes over periods of many hundreds of millions of 
years. These metamict minerals can be considered to be the prod- 
ucts of a natural long-term radiation damage experiment, hence 
there will be increased interest in the long term stability of these 
minerals because of their crystal-chemical similarities with phases in 
proposed waste-forms. A study was initiated of the effects of meta- 
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mictization and annealing on crystalline phosphates, silicates and 
complex A/sub x/B/sub y/O/sub z/-type Ti-Nb-Ta oxides. This 
study included a detailed examination of the near neighbor site ge- 
ometries of metal atoms in metamict minerals [e.g., A (Ca) and B 
(Ti) site cations] as determined by extended x-ray absorption fine 
structure (EXAFS) and x-ray absorption near edge structure 
(XANES) spectroscopy. 


3533 (INIS-mf—9069, pp 101-106) Shallow marine 
storm-induced heavy-mineral deposit in the Witteberg group 
near Willomore, Cape Province. Cole, D.I.; Labuschagne, 
L.S. (Department of Mineral and Energy Affairs, Pretoria 
(South Africa). Geological Survey). 1982. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1185780057. 
(CONF-8209246—Absts.). 

From 3. symposium of the Sedimentological Division of the 
Geological Society of South Africa; Johannesburg, South Africa 
(13 Sep 1982). 

Two heavy-mineral-bearing sandstone beds were discovered 
within the Weltevrede Formation of the Witteberg Group during a 
routine investigation of an aerial radiometric survey. Maximum 
concentrations of 142 ppm U and 434 ppm Th were determined by 
x-ray fluorescence analysis. The sandstone beds that were investi- 
gated closely resemble amalgamated storm deposits, each unit rep- 
resenting the product of an individual storm. A radiometric survey 
indicated that the highest concentration of heavy-minerals are limit- 
ed to the upper 20 cm of the main bed and the indicated resources 
are as follows: rutile - 2700 tons, zircon - 850 tons, ilmenite - 650 
tons, magnetite - 550 tons, monozite - 200 tons, and uranium - 5 
tons. 


3534 (RHO-BW-CR—139-P) Principal facts and density 
estimates for borehole gravity stations in boreholes RRL-3, - 
4, -5, -6B, -7, -8, and -9 at the Hanford Site, Benton County, 
Washington. Robbins, S.L.; Clutsom, F.G.; Kunk, J.R. (Ge- 
ological Survey, Denver, CO (USA)). Jul 1983. Contract 
AC06-77RL01030. 49p. (USGS-OFR—83-386). NTIS, PC 
A03/MF AOI]; 1; GPO Dep. File Number DE85001663. 

Borehole gravity surveys were conducted in seven bore- 
holes, located within a 10-mile? (25-km?) area in the northwestern 
portion of the Hanford Site, Washington, in June and July 1982 
using La Coste and Romberg slim-hole borehole gravity meter 
(BHGM) BH-6. The primary objective was to obtain accurate, av- 
erage, in situ densities of the sediments that overlie the basalts in 
the area. These density values along with lithology data and other 
well-log information will be integrated into a three-dimensional 
density model to be used with a detailed surface gravity survey of 
the area to determine the location of the top of the basalt, which 
varies between about 600 and 800 ft (200 and 270 m) below the sur- 
face. This study is part of the US Department of Energy’s assess- 
ment as to whether the basalt is suitable for the storage of radioac- 
tive wastes. This report contains the principal facts obtained during 
the surveys and estimates of in situ bulk densities from these data. 
Also included are reduced sections of the gamma-ray logs with the 
BHGM station locations indicated and summaries of the strati- 
graphic section for each borehole. 9 references, 15 figures, 16 
tables. 


3535 (SAND—82-1043) Water transport through welded 
tuff. Hadley, G.R. (Sandia National Labs., Albuquerque, 
NM (USA)). Aug 1984. Contract AC04-76DP00789. 43p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85002238. 

Water transport through welded tuff was studied with the 
aid of three drying experiments and one imbibition experiment per- 
formed on a single 0.15-m-long core. The specimen was saturated 
using a novel technique which measures the volume of water im- 
bibed as a function of time in order to insure complete saturation. 
Profiles of saturation vs axial position along the core were provided 
by measuring the intensity of a beam of 662 keV gamma ray pho- 
tons after passing through the sample in a direction normal to the 
axis of the cylinder. Measurements were made at different axial lo- 
cations by moving the sample chamber past the beam with a preci- 
sion translation table. Results indicate that the drying process is, in 
general, not characterized by a receding evaporation front as has 
been previously assumed, but rather by evaporation throughout the 





501 / ERA-10/2 


sample. Water appears to move through the sample under the 
action of both capillary forces and vapor pressure gradients in- 
duced by temperature gradients. Profiles resembling those of a re- 
ceding evaporation front were observed when the temperature gra- 
dient was aligned in the direction of moisture transport. This work 
was performed in support of the Nevada Nulcear Waste Storage 
Investigation Project, which is responsible for examining the feasi- 
bility of siting a repository for commercial high-level nuclear 
wastes at Yucca Mountain and adjacent to the Nevada Test Site. 11 
references, 9 figures. 


3536 (SAND—84-1147C) Geoengineering characteriza- 
tion of welded tuffs from laboratory and field investigations. 
Zimmerman, R.M.; Nimick, F.B.; Board, M.P. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Science Applica- 
tions, Inc., Las Vegas (USA)). 1984. Contract AC04- 
76DP00789. 12p. ¢ ONE. 841157—10). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85002158. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1984). 

Welded tuff beneath Yucca Mountain adjacent to the 
Nevada Test Site (NTS) is being considered for development as a 
high-level radioactive waste repository by the Nevada Nuclear 
Waste Storage Investigations (NNWSI) Project. Because access 
into Yucca Mountain has been limited to borehole explorations, 
early geoengineering materials characterizations have been derived 
from laboratory tests on cores from Yucca Mountain and from lab- 
oratory and field tests on welded tuffs located in G-Tunnel on the 
NTS. G-Tunnel contains welded tuffs that have similar properties 
and stress states to those at Yucca Mountain and has been the loca- 
tion for in situ rock mechanics testing. The purpose of this paper is 
to summarize the geoengineering material property data obtained to 
date and to compare appropriate laboratory and field data from G- 
Tunnel to findings from Yucca Mountain. Geomechanical and ther- 
mal data are provided and are augmented by limited geological and 
hydrological data. A comparison of results of laboratory measure- 
ments on tuffs from Yucca Mountain and G-Tunnel indicates good 
agreement between the bulk densities, saturations, moduli of elastic- 
ity, Poisson's ratios, and P-wave velocities. The G-Tunnel tuff has 
slightly lower thermal conductivity, tensile strength, compressive 
strength and slightly higher matrix permeability than does the 
welded tuff near the proposed repository horizon at Yucca Moun- 
tain. From a laboratory-to-field scaling perspective, the modulus of 
deformation shows the most sensitivity to field conditions because 
of the presence of the joints found in the field. 14 references, 1 
table. 


3537 (UCRL—15620) Changes in permeability and fluid 
chemistry of the Topopah Spring Member of the Paintbrush 
tuff (Nevada Test Site) when held in a temperature gradient: 
summary of results. Moore, D.E.; Morrow, C.A.; Byerlee, 
J.D. (Geological Survey, Menlo Park, CA (USA). Jun 
1984. Contract W-7405-ENG-48. 36p. (SANL—324-001). 
NTIS, PC A03/MF A0l1; GPO Dep. File Number 
DE85001000. 
rt 84-273. 


The penaent R 

ity and groundwater chemistry results for the 
Topopah A Member are reported and compared with the re- 
sults from the previous work on Bullfrog. Permeability measure- 
ments made on samples of the Topopah Spring Member of the 
Paintbrush Tuff at room-temperature and in a temperature gradient 
show that the initially high (3-65 da) permeabilities are little af- 
fected by heating to at least 150°C. These permeability relation- 
ships are favvorable for the disposal of nuclear waste in this stuff in 
an unsaturated zone at the Nevada Test Site. The fluids discharged 
from the samples of tuff during the experiments are dilute, nearly 
neutral solutions that differ only slightly from the starting ground- 
water composition. 8 references, 10 figures, 5 tables. 


3538 Radiative heat transfer in molten and glassy obsid- 
ian. Gable, C.W.; Shankland, T.J. ent of Geology 
and — University of California, Berkeley). Journal 
o an sical Research; 89: No. B8, 7107-7110(10 Aug 


so have measured optical transmittance spectra in rhyolitic 
obsidian samples in the wavelength range A = 380-5500 nm and at 
temperatures T from 19°-1145°C, above and below the softening 
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point. From the transmittance, we calculated the absorption coeffi- 
cient a(A,T) and the radiative thermal conductivity K/sub R/(T). 
K/sub R/ ranges from 3 x 10~* cal cm™!s~*K~! (1.2Wm™!K~') at 
700°C to 12 x 107% cal cm™'s~'K~1(SWm7'!K~") at 1145°C. The 
700°C value is comparable with lattice thermal conductivity K/sub 
L/ of about 4 x 107° cal cm™! s~'K~1(1.7 Wm™'!K~'). Removing 
scattering effects due to bubbles from the transmittance spectra by 
lowering the absorption baseline increased K/sub R/ to 20 x 107° 
cal cm™' s~! K~1(8.4Wm~'K~*) at 1145°C. Because scattering bub- 
bles is likely to be small in confined magmas, these numbers are 
probably minimum values for K/sub R/ and indicate that in active 
plutons radiative heat transport could be greater than lattice con- 
ductivity by more than a factor of 2 at 1000°C. Thus melting mark- 
edly strengthens K/sub R/, and radiative heat transport is probably 
the dominant component of the total conductivity K = K/sub L/ 
+K/sub R/ in silicic magmas. These relatively large values of K 
can be applied to models of the thermal evolution of magma bodies 
and to cooling of intrusives. 


5804 Geochemistry 
REFER ALSO TO CITATION(S) 5804001983, 3351 


3539 Climatic freshening of the deep Atlantic north of 
50°N over the past 20 years. Brewer, P.G.; Broecker, ~ S.; 
Jenkins, W.J.; Rhines, P.B.; Rooth, C.G.; Swift, J.H.; 

hashi, T.; Williams, RF. (Woods Hole Oceanographic Tosti 
tution, MA). Science (Washington, D.C.); 222: 1237-1239(16 
Dec 1983). 

Observations made in summer 1981 show a significant and 
widespread decrease in salinity, averaging 0.02 per mil, in deep 
waters of the subpolar North Atlantic over the past two decades. 
This implies a relatively rapid response of deep water formation to 
climatic perturbation. 


5805 Oceanography 


REFER ALSO TO CITATION(S) 5805003351, 3539 


3540 (SAND—84-1015C) Analysis of slope stability, 
Wilmington to Lindenkoh! Canyons, US mid-Atlantic margin. 
Almagor, G.; Bennett, R.H.; Lambert, D.N.; Forde, E.B.; 
Shep ated LE. (Sandia National Labs., Albuquerque, NM 
(USA): Geological Survey of Israel, Jerusalem. Marine Ge- 
ology and Geomathematics Div.; ‘Naval Ocean Research 
and Development Activity, NSTL, MS (USA). Seafloor 
Geosciences Div.; National Oceanic and Atmospheric Ad- 
ministration, Miami, FL (USA). Atlantic Oceanographic 
and Meteorological Labs.). 1984. Contract AC04- 
76DP00789. 24p. (CONF-841217—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84012278. 

From IUTAM conference on soil mechanics; Austin, TX, 
USA (1 Dec 1984). 

The continental slope gradient in the study area averages 7 
to 8° Many valleys, canyons, and occasionally large sediment 
slumped masses occur. Moderate to steep slopes (19 to 27°) as well 
as very steep to precipitous slopes (> 27°) are abundant and 
occupy about 7% of the investigated area. The surficial sediments 
are predominantly terrigenous silty clays of medium to high plastic- 
ity (I/sub p/ = 10 to 35% w/sub L/ = 30 to 70%), but contain 
varying quantities of sands. Angles of internal friction are anti phi/ 
sub d/ = 27 to 32° anti phi/sub cu/ = 30 to 33°% and phi/sub cu/ 
= 14 to 17° The sediments are normally to slightly overconsolidat- 
ed, but some unconsolidated sediments also were identified. c/sub 
u//anti po values range from 0.12 to 0.78. An analysis of force equi- 
librium within the sediments reveals that (a) the gentle slopes in the 
study area are mostly stable; (b) that the stability of some steep 
slopes (19 to 27°) is marginal; and (c) that on precipitous slopes (> 
27°) only a thin veneer of sediments can exist. Observations of 
these slopes during steep dives support these results. The analysis 
shows that additional accumulation of sediments and small shocks 
caused by earthquakes or internal waves can cause the slopes to 
fail. Collapse resulting from liquefaction in the uppermost slope 
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along the canyons and valley axes, where fine sands and silt accu- 
mulate, also is likely. 22 references, 9 figures, 2 tables. 
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$541 (PB—84-220151) Annual report of the Institute of 
Physics Academia Sinica. Volume 13, 1983. (Academia 
Sinica, Taipei (Taiwan). Inst. of Physics). Dec 1983. 297p. 
(In English and Chinese). NTIS, PC E12/MF E01. 

See also PB83-261180. Errata sheet inserted. 

Articles are given in the fields of theoretical physics, experi- 
mental nuclear physics, solid state physics and biophysics, and fluid 
mechanics and atmospheric physics. Abstracts are given in the 
fields of theoretical physics, nuclear physics, solid state physics and 
biophysics, and fluid mechanics and atmospheric physics. 
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REFER ALSO TO CITATION(S) 6401003590, 3593, 3630, 3903 


3542 (CERN—84-06) omg an ae a ponte, J. 
(Euro Organization for Nuclear Research, eva 
(Switeerland)). 30 Apr 1984. 76p. NTIS (US Sales Only), 
PC A05/MF AOl1. File Number DE84703345. 

These lectures offer a self-contained review of the role of 
neutrinos in cosmology. The first part deals with the question 
"What is a neutrino.’ and describes in a historical context the theo- 
retical ideas and experimental discoveries related to the different 
types of neutrinos and their properties. The basic differences be- 
tween the Dirac neutrino and the Majorana neutrino are pointed 
out and the evidence for different neutrino ‘flavours’, neutrino 
mass, and neutrino oscillations is discussed. The second part sum- 
marizes current views on cosmology, particularly as they are affect- 
ed by recent theoretical and experimental advances in high-energy 
particle physics. Finally, the close relationship between neutrino 
physics and cosmology is brought out in more detail, to show how 
cosmological constraints can limit the various theoretical possibili- 
ties for neutrinos and, more particularly, how increasing knowledge 
of neutrino properties can contribute to our understanding of the 
origin, history, and future of the Universe. The level is that of the 
beginning graduate student. 


3543 (FERMILAB-Pub—84/86-A) Recent heavy parti- 
cle decay in a matter dominated universe. Olive, K.A.; 
Seckel, D.; Vishniac, E. (Fermi National Accelerator Lab., 
Batavia, IL (USA); Texas Univ., Austin (USA). Dept. of 
Astronomy). Sep 1984. Contract AC02-76CH03000. 20p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85002192. 

The cold matter scenario for galaxy formation solves the 
dark matter problem very nicely on small scales corresponding to 
galaxies and clusters of galaxies. It is, however, difficult to recon- 
cile with a Universe with an Einstein-deSitter value of 9 = 1. We 
will show here that cold matter and 2 = 1 can be made compati- 
ble while retaining the feature that the Universe is matter dominat- 
ed today. This is done by means of heavy (cold) particles whose 
decay subsequently leads to the unbinding of a large fraction of 
lighter clustered matter. 33 references. 


3544 (FERMILAB-Pub—84/94) Decaying particles do 
not heat up the universe. Scherrer, R.J.; Turner, M.S. (Chi- 
cago Univ., IL (USA). Astronomy and Astrophysics 
Center; Fermi National Accelerator Lab., Batavia, IL 
(USA); Chicago Univ., IL (USA). Enrico Fermi Inst.). Sep 
1984. Contract AC02-76CH03000. 15p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85002191. 

It is usually assumed that a massive relic species, which 
comes to dominate the mass density of the Universe and later 
decays, heats up the Universe when the age of the Universe = its 
lifetime. We show that if its decay follows the usual exponential 
decay law, then the Universe is never reheated, rather it tust cools 
more slowly. We calculate the evolution of the temperature and en- 
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tropy, and find that to within numerical factors of order unity, the 
usual estimates for the entropy increase are found to be correct. 
Our results have implications for primordial nucleosynthesis in sce- 
narios where a massive relic with lifetime = 10~? to 10° sec is 
present, and for baryogenesis in the new inflationary Universe sce- 
nario. 


3545 (FNAL/Pub—84/89-A) Cosmology with decaying 
particles. Turner, M.S. (Fermi National Accelerator Lab., 
Batavia, IL (USA); Chicago Univ., IL (USA). Enrico Fermi 
Inst.). Sep 1984. Contract AC02-76CH03000. 27p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85002187. 

We consider a cosmological model in which an unstable 
massive relic particle species (denoted by X) has an initial mass 
density relative to baryons B™! identically equal rho/sub X//rho/ 
sub B/ >> 1, and then decays recently (redshift z = 1000) into 
particles which are still relativistic today (denoted by R). We write 
down and solve the coupled equations for the cosmic scale factor 
a(t), the energy density in the various components (rho/sub X/, 
tho/sub R/, rho/sub B/), and the growth of linear density pertur- 
bations (6 rho/rho). The solutions form a one parameter (8) family 
of solutions; physically B~? = (Q/sub R//Q/sub NR/) x (1 + z/ 
sub D/) = (ratio today of energy density of relativistic to nonrela- 
tivistic particles) x (1 + redshift of (decay)). We discuss the obser- 
vational implications of such a cosmological model and compare 
our results to earlier results computed in the simultaneous decay ap- 
proximation. In an appendix we briefly consider the case where one 
of the decay products of the X is massive and becomes nonrelativis- 
tic by the present epoch. 21 references. 


3546 (FNAL/Pub—84/91-A) Comment on String-Domi- 
nated Universe(SDU). Turner, M.S. (Fermi National Accel- 
erator Lab., Batavia, IL (USA); Chicago Univ., IL (USA). 
Enrico Fermi Inst.). 1984. Contract AC02-76CH03000. 
4p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85002184. 

Theoretical prejudice favors the flat(k=0) cosmology, and 
the inflationary Universe scenario implements this prejudice in a 
natural way. For the k=0 model © (defined as rho total/rho criti- 
cal; rho total = rho NR + rho vac + rho R + rho S) = 1. How- 
ever, observational data suggests: 1/sub OBS/ = 0.2' +- 0.1’, 
where +- 0.1 indicates the range of values reported. This discrep- 
ancy is known as the 0-problem. A number of solutions have been 
suggested: 1./sub OBS/ is determined by assuming that light (i.e., 
galaxies) traces mass - perhaps this assumption is not valid; /sub 
OBS/ is not sensitive to a smoothly-distributed component of mass 
density - perhaps most of the mass density resides in a smooth com- 
ponent. Candidates for the smooth component include: relativistic 
particles (rho/sub R/), a relic cosmological term (rho/sub vac/), 
and in a recent letter Vilenkin has suggested fast-moving strings 
(tho/sub S/). 


3547 (FNAL/Pub—84/92-4) Wall dominated inflation. 
Seckel, D. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Sep 1984. Contract AC02-76CH03000. 19p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002189. 

The possibility that a wall dominated phase, during which S 
~ t?, could solve the horizon and flatness problems is examined. It 
is difficult to do this and still have a homogenous universe at the 
time of nucleosynthesis. The issues of baryogenesis, the monopole 
problem, and density fluctuations are also discussed. In order to 
gracefully exit the wall dominated phase it is proposed that the 
walls decay via hole formation. The details of that process are dis- 
cussed. 


3548 (FNAL/Pub—84/95-A) Cosmological production 
of Kaluza-Klein monopoles. Harvey, J.A.; Kolb, E.W.; 
Perry, M.J. (Princeton Univ., NJ (USA). Dept. of Physics; 
Fermi National Accelerator Lab., Batavia, IL (USA); Cam- 
bridge Univ. (UK). Dept. of Applied Mathematics and The- 
oretical Physics). Sep 1984. Contract AC02-76CH03000. 9p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85002188. 

The cosmological production of Kaluza-Klein monopoles is 
discussed. The present monopole to entropy ratio is calculated in 
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some simple models with the conclusion that this ratio is unaccept- 
ably large unless additional mechanisms for entropy production or 
monopole annihilation are present. 


3549 (FNAL/Pub—84/97-E) Search for anomalous 
gravitational effects at the Fermilab accelerator. Progress 
report on E-723. Reiner, P.; Rogers, J.; Wuensch, W.; Melis- 
sinos, A.C.; Fowler, W.B.; Kuchnir, M. (Rochester Univ., 
NY (USA); Fermi National Accelerator Lab., Batavia, IL 
cogs Oct 1984. Contract AC02-76CH03000. 14p. NTIS, 

A02/MF AOl1; 1; GPO Dep. File Number DE85002523. 

This is a progress report on the results of tests of a gravita- 
tional detector operated in the CO area of the Fermilab accelerator 
in June and July of this year. Our experience so far is that these 
measurements are feasible and we have set a limit on the ratio of 
the coupling of a long range to that of the gravitational constant of 
g/G < 3x10™. The sensitivity of the experiment is evaluated to be 
0.5x10® times lower than for the test-run and should be achieved 
during the forthcoming fixed target operating period. 


3550 (LA-UR—84-3230) Global aspects of stream evolu- 
tion in the solar wind. Gosling, J.T. (Los Alamos National 
Lab., NM (USA)). 1984. Ganveas W-7405-ENG-36. 34p. 
(CONF-8408121—1). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85002207. 

From American Institute of Physics conference; Taos, NM, 
USA (6 me 1984). 

A spatially variable coronal expansion, when coupled with 

‘solar rotation, leads to the formation of high speed solar wind 
streams which evolve considerably with increasing heliocentric dis- 
tance. Initially the streams steepen for simple kinematic reasons, but 
this steepening is resisted by pressure forces, leading eventually to 
the formation of forward-reverse shock pairs in the distant helios- 
phere. The basic physical processes responsible for stream steepen- 
ing an evolution are explored and model calculations are compared 
with actual observations of the process. The solar wind 
stream evolution problem is relatively well understood both obser- 
vationally and theoretically. Tools developed in achieving this un- 
derstanding should be applicable to other astrophysical systems 
where a spatially or temporally variable outflow is associated with 
a rotating object. 27 references, 13 figures. 


3551 (LA-UR—84-3325) Effects of the solar-terrestrial 
environment on satellite operations. Baker, D.N. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 18p. (CONF- -8406220—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85002413. 

From Solar-terrestrial prediction workshop; Meudon, France 
(18 Jun 1984). 

Hot plasma and energetic particle populations in space are 
known to produce spacecraft operational anomalies. In the inner 
part of the earth’s magnetosphere, these effects are primarily due to 
durably trapped radiation belt particles, and the integrated doses 
can be calculated quite accurately for any given orbit. In the outer 
magnetosphere many spacecraft operational problems appear to be 
due to intense, transient phenomena. It is shown that three types of 
naturally-occurring, and highly variable, hostile particle radiation 
environments are encountered at, or near, the geostationary orbit: 
(1) high-energy protons due to solar flares; (2) very high energy 
electrons (2-10 MeV) of unknown origin; and (3) energetic ions and 
electrons produced by magnetospheric substorms. Present particle 
sensor systems provide energetic particle detection and assessment 
capabilities during these kinds of high-energy radiation events. Nu- 
merous operational anomalies and subsystem problems have oc- 
curred during each type of event period and the association of such 
upsets is demonstrated in this paper. Methods of prediction of mag- 
netospheric disturbances are discussed, and overall recommenda- 
tions are made for dealing with this continuing problem. 


3552 (N—84-27613) Accretion disks, precessing jets 
the asymmetric emission lines of QSOs. Shields, G.A. (Texas 
Univ., Austin (USA)). 1983. 14p. (NASA-CR—173632). 
NTIS, PC A02/MF AOl1. 

The broad line profiles of active galaxies are consistent with 
emission from the surface of an accretion disk ionized by an ultra- 
violet continuum emitted from a linear or point source of continu- 
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um above the disk. If the point source is offset from the axis of the 
disk, then the line peak is shifted from zero velocity in a way that 
resembles observed cases. This misalignment could result from the 
Lense-Thirring precession of a rotating black hole. 


3553 (N—84-27615) W3 North: far-infrared and radio 
molecular observations. Thronson, H.A. Jr.; Schwartz, P.R.; 
Smith, H.A.; Lada, C.J.; Glaccum, W.; Harper, D.A. (Na- 
tional Aeronautics and Space Administration, Moffett Field, 
CA (USA). Ames Seca Center). May 1984. 23p. 
(NASA-TM—85961; A—9755). NTIS, PC A02/MF A011. 

The W3 North (G133.8 + 1.4) source is the northernmost 
member of a string of active star forming regions that marks the 
western boundary of the giant HII region W4. Far infrared and 
radio observations of molecular CO were made of the W3 star 
forming region. The W3 North object shows extended dust and gas 
emission which suggests a fairly advanced disruption of a molecular 
cloud. An estimate of the age of the embedded HII region is given, 
and emission maps of the W3 object are presented. The W3 North 
source may be the oldest object among the W3 complex of sources. 


(N—84-27616) Abundances in galactic H2 

3: G G25.4-0.2, G45.5+0.06, M8, S159 and DR22., Pipher, J.L.; 
Helfner, H.L.; Herter, T.; Briotta, D.A. Jr.; Saseh; IR: 
Willner, S.P.; Jones, B. (National Aeronautics and Space 
Administration, Washington, DC (USA)). Jun 1984. 34p. 
(NASA-TM_-85962: A—9756). NTIS, PC A03/MF AO1. 

Measurements of the ARII (6.99 microns), ArlII (8.99 mi- 
crons), Nell (12.81 microns), SIII (18.71 microns), and SIV (10.51 


lower limits to the elemental abundances of Ar, S, and Ne were 
duced. The complex G25.4-0.2 is only 5.5 i 
center, and is considerably overabundant in 

Complex G45.5+-0.06 is at seven kpc from the 

appears to be approximately consistent with solar 

complex S159 in the Perseus Arm, at 12 kpc from the 

center, has solar abundance, while M8 in the solar neighborhood 
may be somewhat overabundant in Ar and Ne. Complex DR 22, at 


Connerney, J.E.P.; Acuna, M.H.; Ness, N.F. 
onautics and Space Administration, Greenbelt, MD (USA). 


(National Aer- 


Goddard Space Flight Center). May 1984. 22p. (NASA- 
TM—86118). NTIS, PC A02/MF AO1. 

Magnetic field observations obtained by the Pioneer 11 
vector helium magnetometer are compared with the Z(sub 3) 
model magnetic field. These Pioneer 11 observations, obtained at 
close-in radial distances, constitute an important and independent 
test of the Z(sub 3) zonal harmonic model, which was derived from 
Voyager 1 and Voyager 2 fluxgate magnetometer observations. 
Differences between the Pioneer 11 magnetometer and the Z(sub 3) 
model field are found to be small (approximately 1%) and quantita- 
tively consistent with the expected instrumental accuracy. A de- 
tailed examination of these differences in spacecraft payload coordi- 
nates shows that they are uniquely associated with the instrument 
frame of reference and operation. A much improved fit to the Pio- 
neer 11 observations is obtained by rotation of the instrument co- 
ordinate system about the spacecraft spin axis by 1.4 degree. With 
this adjustment, possibly associated with an instrumental phase lag 
or roll attitude error, the Pioneer 11 vector helium magnetometer 
observations are fully consistent with the Voyager Z(sub 3) model. 


3556 (N—84-27641) Photometric studies of heat flow at 
the photosphere. Foukal, P. (Atmospheric and Environmen- 
tal Research, Inc., Cambridge, MA (USA)). May 1984. 23p. 
NTIS, PC Al4/MF AOl1. 

Continuum photometry is carried out and the results of com- 
paring these observations with models of photospheric heat flow 
are described. The main results are: (1) a possible detection of weak 
bright rings around some spot penumbrae (2) no evidence is found 
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for large scale photospheric brightness inhomogeneities exceeding 
2-3 K which places tighter constraints on models of global scale 
convection (3) supergranular scale continuum structures observed 
across the photosphere appear mainly due to random clumping of 
granules (4) the one case observed of a sunspot emergence shows 
no thermal shadow exceeding 1.5 K rms one day prior to umbra 
appearance (5) network and faculae are found to show a small 
excess brightness even at mu 1, so detection of faculae at mu 1 by 
differential photometry indicates a gentler temperature gradient 
near tau 1 in the facular (relative to cell) atmosphere (6) the limb 
darkening study shows no significant global variations to within 
0.1% rms. 


3557 (N—84-27642) Interaction of convection and small- 
scale magnetic fields: influence on the solar luminosity. Nord- 
lund, A. (High Altitude Observatory, Boulder, CO (USA)). 
May 1984. 3p. NTIS, PC A14/MF AOI. 

Changes in the local solar luminosity due to the presence of 
a small scale structured (facular) magnetic field in the photosphere 
are discussed. The discussion is based on three dimensional numeri- 
cal simulations of the magnetohydrodynamics of the top of the con- 
vection zone, and the adjacent stable photosphere. The simulations 
demonstrate that practically all of the magnetic flux present is con- 
centrated into intense magnetic flux structures, such that the mag- 
netic field pressure is balanced by the gas pressure of the surround- 
ing plasma. The flux concentration is caused by the convectively 
unstable stratification. The average luminosity of the area is influ- 
enced by three effects: (1) the brightness of the flux concentrations, 
(2) their filling factor, and (3) the average luminosity of the sur- 
rounding plasma. 


3558 (N—84-27643) Energy flow continuity in solar 
active regions. Schatten, K.H. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
— Flight Center). May 1984. 7p. NTIS, PC Al4/MF 
AOl. 

The models for sunspots are combined into an active region 
model with consideration for the energy flow beneath active re- 
gions. An apparent average energy balance exists between the sun- 
spot deficit and the facular excess, i.e... no 11 year variations in 
solar luminosity associated with the activity centers. This is seen as 
a consequence of the upper convection zone’s inability to store 
these significant amounts of energy for periods greatly in excess of 
weeks. This view is supported by observed active region behavior 
and detailed numerical modelling. Increases in facular and spot 
brightness are nearly commensurate, with the faculae outlasting the 
spots on time scales of the order of weeks to a couple of months. 
Foukal finds the radiation (deficit from a sunspot blocking model) 
recovers slowly on a timescale of approximately 83 days. 


3559 (N—84-27644) Recent ground-based observations 
of the global properties of the Sun. Labonte, B.J. (Hawaii 
ogg Honolulu (USA)). May 1984. 13p. NTIS, PC A14/ 

Ground based observations have achieved sufficient sensitivi- 
ty and duration to scrutinize many global properties of the Sun. 
Variations in the properties of granular and supergranular convec- 
tion are measured. The surface rotation measurements continue to 
present contradictory results. A spectrum of torsional motions are 
detected. A variety of oscillation measurements now are available 
for nearly direct probing of the solar interior. 


3560 (N—84-27647) K2-Dwarf V471 TAU: a stellar ver- 
sion of solar variability. Skumanich, A.; Young, A. (High 
Altitude Observatory, Boulder, CO (USA)). May 1984. 12p. 
NTIS, PC Al4/MF AO1. 

Simultaneous observations of the rotational modulation with 
a 1/2 day period of chromospheric H alpha emission and of broad- 
band irradiance for the K2-dwarf in V471 Tau are presented. The 
observations cover eight rotation periods but do not cover the full 
surface of the dwarf because of timing constraints. Preliminary re- 
sults show a phase relation between enhanced chromospheric emis- 
sion and continuum darkening similar to that observed on the Sun. 
A comparison with chromospheric Mg II resonance emission mod- 
ulation observed about 2 1/4 years earlier by Guinan and Sion 
shows that the same active longitude is involved. This is either co- 
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incidental due to lucky phasing or it signifies a stable longitude that 
has persisted for hundreds of rotations. 


3561 (N—84-27648) Helium 10830 angstrom irradiance: 
1975-1983, Harvey, J.W. (Kitt Peak National Observatory, 
Tucson, AZ (USA)). May 1984. 15p. NTIS, PC Al4/MF 
AOl. 

A fairly complete time series from late 1974 to mid-1983 is 
available of values of the equivalent width of the He I 10830A 
chromospheric spectrum line averaged over the visible solar disk. 
Variation from about 25 mA in 1975 to about 80 mA in late 1981 is 
the major component of the signal. The 10830 variation reaches 
minimum about a year before the sunspot minimum and reaches 
maximum about a year after sunspot maximum. Superposed on the 
solar cycle variation is a modulation of up to + or - 13 mAdu to 
the passage of active regions across the disk. Power spectral analy- 
sis of the time series shows a major peak at a synodic rotation 
period of 27.42 days and smaller peaks at 1/2, 1/4 and 1/6 of this 
period. The spectrum is well modeled by a basic fluctuating com- 
ponent with an exponentially decaying autocovariance function of 
scale time of 43 days. Analysis of the data indicates that the rota- 
tional modulation occurs in episodes that last from 4 to 10 rota- 
tions. These episodes arise when active regions tend to occur in a 
limited longitude range. The analysis also shows that the apparent 
rotation period increased from 1977 to 1981. The apparent rotation 
period since 1981 is markedly shorter. 


3562 (N—84-27650) Temporal variations of solar UV 
spectral irradiance caused by solar rotation and active region 
evolution. Donnelly, R.F.; Heath, D.F.; Lean, J.L. (National 
Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). May 1984. 20p. 
NTIS, PC A1l4/MF AOl1. 

Variations in the solar 100 to 400 nm UV spectral irradiance 
caused by solar rotation and active region evolution, are discussed 
as a function of UV wavelength, CMD dependence, and in relation 
to the temporal variations in the total solar irradiance, 10.7 cm 
radio flux, sunspot number and Ca K plage data. Active region ra- 
diation at cm wavelengths includes a component proportional to 
the magnetic field. Active region evolution involves a more rapid 
growth, peak and decay of sunspots and their strong magnetic 
fields than the Ca K plages and their related UV enhancements. 
Major plages often last a rotation or more longer than the active 
region's sunspots. Large active regions, including those associated 
with major dips in the total solar irradiance, tend to produce the 
strongest peaks in 10.7 cm and sunspot numbers on their first rota- 
tion, while the Ca K plages and UV enhancements peak on the 
next rotation and decay more slowly on subsequent rotations. Dif- 
ferences in CMD dependencies cause temporal differences includ- 
ing the stronger presence of 13 day variations in the UV flux. 


3563 (N—84-27652) Analysis of solar models: neutrinos 
and oscillations. Ulrich, R.K.; Rhodes, E.J. Jr.; Tomczyk, 
S.; Dumont, P.J.; Brunish, W.M. (California Univ., Berkeley 
(USA)). Dec 1983. 15p. (NASA-CR—173628). NTIS, PC 
A02/MF AOl. 

Tests of solar neutrino flux and solar oscillation frequencies 
were used to assess standard stellar structure theory. Standard and 
non-standard solar models are enumerated and discussed. The field 
of solar seismology, wherein the solar interior is studied from the 
measurement of solar oscillations, is introduced. 


3564 (N—84-27654) Thermal bifurcation in the upper 
solar photosphere inferred from heterodyne spectroscopy of 
OH rotational lines. Deming, D.; Hillman, J.J.; Kostiuk, T.; 
Mumma, M.J.; Zipoy, D.M. (National Aeronautics and 


Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Jun 1984. 32p. (NASA-TM—86128). 
NTIS, PC A03/MF AO1. 

Low noise high spectral resolution observations of two pure 
rotation transitions of OH from the solar photosphere were ob- 
tained. The observations were obtained using the technique of opti- 
cally null-balanced infrared heterodyne spectroscopy, and consist of 
center-to-limb line profiles of a v 1 and a v 0 transition near 12 mi- 
crons. These lines should be formed in local thermodynamic equi- 
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librium (LTE), and are diagnostics of the thermal structure of the 
upper photosphere. The v 0 R22 (24.5)e line strengthens at the 
solar limb, in contradiction to the predictions of current one dimen- 
sional photospheric models. Data for this line support a two dimen- 
sional model in which horizontal thermal fluctuations of order + 
or - 800K occur in the region Tau (sub 5000) approximately .001 to 
.01. This thermal bifurcation may be maintained by the presence of 
magnetic flux tubes, and may be related to the solar limb extensions 
observed in the 30 to 200 micron region. 


3565 (N—84-28712) Large-scale interplanetary magnetic 
fields: Voyager 1 and 2 observations between 1 AU and 9.5 
AU. Burlaga, L.F.; Klein, L.W.; Lepping, R.P.; Behannon, 
K.W. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Apr 
1984. 39p. (NASA-TM—86088). NTIS, PC A03/MF AOl1. 

The large-scale radial and temporal variations of the inter- 
planetary magnetic field strength B observed by Voyagers 1 and 2 
are discussed. Two components of the magnetic field strength were 
considered: (1) an average component, B sub zero, based on solar 
rotation averages, and (2) a fluctuation component, delta B, ex- 
pressed by 10- or 24-hour averages of B normalized by the best-fit 
average field for the corresponding time and distance. Observations 
of the sector structure, interfaces, and shocks are presented to fur- 
ther describe magnetic field strength. 


3566 (PB—84-230077) Distribution of the K-corona over 
the polar regions of the solar disk: 1965-1983, Technical note. 
Fisher, R.; Seagraves, P. (National Center for Atmospheric 
Research, Boulder, CO (USA). Convective Storms Div.). 
a 1984. 222p. (NCAR/TN—224). NTIS, PC A10/MF 
AOl. 

The goal of this technical note is to present a set of synoptic 
observations from the Mauna Loa series of K-coronameters in polar 
projection format. The initial motivation for the production of 
these plots was the desire to present data that would be useful in 
the study of the evolution of high-latitude coronal streamers over 
the solar cycles 20 and 21. It now seems likely that there will be 
other uses for these data. Possibly the variation of coronal hole area 
over sunspot cycle can be extracted from the data presented below, 
and it is anticipated that the POLES plots of the north and south 
polar regions will provide an interesting adjunct data set for the up- 
coming ISPM mission, now scheduled for the minimum of the 
present sunspot cycle. Only east limb data have been used for this 
project. This choice was dictated by the amount of disk space 
available at Mauna Loa for the Mk-I and Mk-II data. A synoptic 
record of both limbs is presently kept for Mk-III data, and the rou- 
tine used for the polar plot may be applied to either the east limb 
or west limb data from this current version of the instrument. 


3567 (SLAC-PUB—3458) Old and new neutron stars. 
Ruderman, M. (Stanford Linear Accelerator Center, CA 
(USA)). 1984. Contract AC03-76SF00515. 19p. (CONF- 
8410178—1). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE85002716. 

From Cornell symposium on new directions in astrophysics; 
Ithaca, NY, USA (3 Oct 1984). 

The youngest known radiopulsar in the rapidly spinning 
magnetized neutron star which powers the Crab Nebula, the rem- 
nant of the historical supernova explosion of 1054 AD. Similar neu- 
tron stars are probably born at least every few hundred years, but 
are less frequent than Galactic supernova explosions. They are ini- 
tially sources of extreme relativistic electron and/or positron winds 
(~10%*s~! of 1012 eV leptons) which greatly decrease as the neu- 
tron stars spin down to become mature pulsars. After several mil- 
lion years these neutron stars are no longer observed as radiopul- 
sars, perhaps because of large magnetic field decay. However, a 
substantial fraction of the 10° old dead pulsars in the Galaxy are the 
most probable source for the isotropically distributed y-ray burst 
detected several times per week at the earth. Some old neutron 
stars are spun-up by accretion from companions to be resurrected 
as rapidly spinning low magnetic field radiopulsars. 52 references, 6 
figures, 3 tables. 
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3568 (UCRL—91356) Large natural geophysical events: 

planetary planning. Knox, J.B.; Smith, J.V. (Lawrence 
Livermore National Lab., CA (USA); Chicago Univ., IL 
(USA). t. of Geosciences). Sep 1984. Contract W-7405- 
ENG-48. 34p. (CONF-8408122—1). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85000859. 

From 4. international conference on nuclear war; Erice, 
Sicily, Italy (19 Aug 1984). 

Geological and geophysical data suggest that during the evo- 
lution of the earth and its species, that there have been many mass 
extinctions due to large impacts from comets and large asteroids, 
and major volcanic events. Today, technology has developed to the 
stage where we can begin to consider protective measures for the 
planet. Evidence of the ecological disruption and frequency of 
these major events is presented. Surveillance and warning systems 
are most critical to develop wherein sufficient lead times for warn- 
ings exist so that appropriate interventions could be designed. The 
long term research undergirding these warning systems, implemen- 
tation, and proof testing is rich in opportunities for collaboration 
for peace. 


3569 Connection between cosmological matter-antimat- 
ter asymmetry and CP-nonconservation in K decays. Chang, 
D.; Mohapatra, R.N.; Senjanovic, G. (Department of Phys. 
ics and Astronomy, University of Maryland, College Park, 
Maryland 20742). Physical Review Letters; 53: No. 15, 1419- 
1422(8 Oct 1984). Contract AS05-80ER 10713. 

We suggest a scenario according to which the CP-noncon 
serving interactions responsible for both the generation of matter- 
antimatter asymmetry in the universe and the microscopic process 
of K/sub L/-—>27 decay have a common origin at high energies. 
Consistency with the decoupling theorem is discussed. The general 
characteristics of gauge models that bring out this connection are 
outlined and a specific SO(10) model is discussed, where n/sub B// 
n/sub y/ and €¢ are related. 


3570 More dimensions: Less entropy. Kolb, E.W.; 
Lindley, D.; Seckel, D. (Theoretical Astrophysics Group, 
Fermi National Accelerator Laboratory, Batavia, Illinois 
60510). Physical Review [Section] D: Particles and Fields; 30: 
No. 6, 1205-1213(15 Sep 1984). 

For a cosmological model with d noncompact and D com- 
pact spatial dimensions and symmetry R' x S/sup d/ x S/sup D/, 
we calculate the entropy produced in d dimensions due to the com- 
pactification of D dimensions and show it too small to be of cosmo- 
logical interest. Although insufficient entropy is produced in the 
model we study, the contraction of extra dimensions does lead to 
entropy production. We discuss modifications of our assumptions, 
including changing our condition for decoupling of the extra di- 
mensions, which may lead to a large entropy production and 
change our conclusions. 


3571 Dynamical mass generation in SU(N) Coleman- 
Weinberg gauge theory in the Einstein static universe. Hoso- 
tani, Y. (Department of Physics, University of Pennsylvania, 
Philadelphie Pennsylvania 19104). Physical Review [Section] 
D: Particles and Fields; 30: No. 6, 1238-1250(15 Sep 1984). 
SU(N) Coleman-Weinberg gauge theory is analyzed in the 
Einstein static universe (R! x S*). Massless scalar fields in the ad- 
joint representation with conformally invariant couplings to gravity 
acquire negative dynamical masses, m? /sub eff/, due to gauge 
interactions. We find m? /sub eff/ = -3g?N/(16mr *), where g 
and r are a gauge coupling constant and a radius of S°, respective- 
ly. Renormalization problems are carefully handled by using zeta- 
function regularization. An effective potential is also given. 


3572 Production of low-mass K*r systems on nuclei. 
Zielinski, M.; Berg, D.; Chandlee, C.; Cihangir, S.; wanes 
T.; Huston, Is Jensen, as Lobkowicz, F,; Ohshima, T 
Slattery, _ ‘Thompson, P;; Collick, B.; Heppelmann, S: 

Marshak, M.; Peterson, E.; Ruddick, K;; Jonckheere, A.; 
Nelson C.A. Jr. (University of Rochester, Rochester, New 
York 14627). Physical Review [Section] D: Particles and 
Fields; 30: No. 5, 1107-1109(1 Sep 1984). 
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We have measured the coherent nuclear production of low- 
mass K*@ systmes in K*A collisions at 202.5 GeV. Results for 
carbon, copper, and lead targets are similar to those found for 
ar* w* w~ productions in a* A reactions at the same energy. 


Discovery of a 176 day period in 4U 1820-30. 
Priedhorsky, Ws: Terreli, J. (Earth and S; Sciences Di- 
vision, Los Alamos National Laboratory). Astrophysical 
Journal, Letters to the Editor; 284: No. 1, L17-L20(1 Sep 
1984). 

Long-term x-ray observations of the x-ray burster 4U 1820- 
30 (in NGC 6624) reveal a significant 176.4 +- 1.3 day period. 
These data were obtained by a 3-12 keV detector on the Vela 5B 
satellite during the years 1969-1976. The x-ray flux varies by a 
factor of 2 over the cycle; the light curve, which has a sawtooth 
shape with fast rise and show decline, is quite similar to the 199 day 
day light curve of the burster 4U 1915-05. These long-periods vari- 
ations may be intrinsic luminosity changes, perhaps similar to the 
quasi-periodic outbursts of dwarf noivae, or aspect-dependent ef- 
fects, such as periodic obscuration by a processing accreation disk. 


3574 Numerical simulations of stellar convective dyna- 
mos, I. The model and method. Glatzmaier, G.A. (Theoreti- 
cal Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico). Journal of Computational Physics; 55: 
No. 3, 461-484(Sep 1984). 

A numerical model used to simulate global covection and 
magnetic field in stars is described. Nonlinear, three-di- 
mensional, time-dependent solutions of the anelastic magnetohydro- 
dynamic equations are presented for a strafified, rotating, spherical, 
fluid she shell heated from below. The velocity, magnetic field, and 
thermodynamic perturbations are expanded in spherical harmonics 
to pe their horizontal structure and in Chebyshev polynomials 
to resolve their radial structure. An explicit Adams—Bashforth 
time integration scheme is used with an implicit Crank—Nicolson 
treatment of the diffusion terms. Nonlinear terms are computed in 
physical space; and spatial derivatives are computed in spectral 
space. The resulting second-order differential equations are solved 
with a Chebyshev collocation method. Preliminary solutions for a 
Solar-like model are briefly discussed. Convective motions driven 
in the upper, superadiabatic part of the zone penetrate into the 
lower, subadiabatic part of the zone. Differential rotation, induced 
by the interaction of convection and rotation, is an equatorial accel- 
eration at the surface as observed on the Sun; below the surface an- 
gular velocity decreases with depth. The meridional circulation and 
the equator-pole temperature excess are within Solar observational 
constraints; however, the giant-cell velocities at the surface are 
larger than observed. The large-scale magnetic field, induced by 
the differntial rotation and helical motions, peaks in the subadiaba- 
tic region below the convection zone; and, near the top of the con- 
vection zone, it is concentrated over the downdrafts of giant cells. 
A systematic drift in latitude of the magnetic field or a field rever- 
sal has not yet been seen. 


3575 Cosmological baryon generation at low tempera- 
tures. Claudson, M.; Hall, L.J.; Hinchliffe, I. (Lawrence 
Berkeley Lab., CA). "Nuclear Physics [Section] B; 241: No. 1, 
309-3216 Jul 1984). 

Mechanisms for generating the net baryon number of the 
universe which do not involve grand unification are considered. 
Detailed calculations in a simple extension of the standard 
SU(3)xSU(2)xU(1) model are used to show that physics at tempera- 
tures of order 1 TeV can account for the observed baryon to entro- 
py ratio. Some comments regarding alternatives to this simple 
model and some speculations concerning the implications for cos- 
mology are offered. 


vard-Smithsonian Center for Astrophysics). Astrophysical 
Journal; 282: No. 2, 452-465(15 Jul 1984). 

I analyze the various evolutionary paths possible for highly 
compact binaries in globular clusters, where they come under the 
simultaneous influence of gravitational radiation and gravitational 
encounters with field stars. The observational appearance of those 
stages in which mass transfer occurs is discussed, with particular at- 
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tention given to a new class of objects characterized by massive, 
nonequilibrium accretion disks created by catastrophic gravitational 
encounters. I then construct an analytic model to predict the 
number of highly compact binaries in each stage of evolution exist- 
ing at present in the Galaxy's globular cluster system. Both steady 
transfer binaries, and systems in which a collaped stellar remnant 
acquires a massive, nonequilibrium accretion disk, are shown to be 
present in significant numbers. The number of steadily accreting de- 
generate dwarfs predicted (which can probably be identified with 
catacylsmic and Weak x-ray sources) is in good ageement with ob- 
servations (~ 1000). There should also be ~ 100 degenerate dwarfs 
surrounded by massive disks, whose observational properties are 
difficult to predict, but are probably quite luminous. Depending on 
circumstances, they may resemble catacylsmic variables, or possibly 
red giants. If highly compact binaries can lose angular momentum 
by no other mechanisms than those considered here, the number of 
medium strength (~ 10°5-10°* ergs s~') X-ray sources produced by 
steady transfer onto neutron stars (~ 10) is in conflict with the ob- 
servations. If the strong (10°*-10°* ergs s~!) X-ray sources can be 
identified with neutron star (or low-mass black hole)-plus-massive- 
disk systems, their predicted number (several) roughly agrees with 
the actual one. 


3577 Evolution of highly compact binary stellar systems 
in globular clusters. Krolik, J.H.; Meiksin, A.; Joss, P.C. 
(Harvard-Smithsonian Center for Astrophysics). Astrophysi- 
cal Journal; 282: No. 2, 466-480(15 Jul 1984). 

We have calculated the secular evolution of a highly com- 
pact binary stellar system, composed of a collapsed object and a 
low-mass secondary star, in the core of a globular cluster. The 
binary evolves under the combined influences of (i) gravitational 
radiation losses from the system, (ii) the evolution of the secondary 
star, (iii) the resultant gradual mass transfer, if any, from the sec- 
ondary to the collapsed object, and (iv) occasional encounters with 
passing field stars. We calculate all these effects in detail, utilizing 
some simplifying approximations appropriate to low-mass secondar- 
ies. The times of encounters with field stars, and the initial parame- 
ter specifying those encounters, were chosen by use of a Monte 
Carlo technique; the subsequent gravitational interactions were cal- 
culated utilzing a three-body integrator, and the changes in the 
binary orbital parmeters were thereby determined. We carried out a 
total of 20 such evolutionary calculations for each of two cluster 
core densities (1 and 3 x 10° stars pc™*). Each calculation was con- 
tinued until the binary was disrupted or until 2 x 10%° yr had 
elapsed. 


3578 Analysis of magnesium XI line profiles from solar 
active regions. Blake, R.L.; Cowan, R.D.; Felthauser, H.; 
Fenimore, E.F.; Hockaday, M.P.; Bely-Dubau, F.; Faucher, 
P.; Steenman-Clark, L. (University of California, Los 
Alamos National Laboratory, Los Alamos, New Mexico). 
Astrophysical Journal; 282: No. 2, 784-792(15 Jul 1984). 

High-resolution solar spectra of the Mg XI 1s*dagger!So— 
1s2p?P; resonance line at 9.169 A and the associated nearby satel- 
lite lines are presented from two rocket-borne crystal spectrometer 
measurements. Comparisons with two independent sets of theoreti- 
cal calculations for the 1s?nl-1s2pnl dielectronic satellite lines with 
3< or =n< or =7 indicate electron temperatures of 4—4.5 x 10° 
K or that about 28 km s~' of turbulence is present. The accuracy of 
solar diagnostics based on these high n-value satellites of the He- 
like ion resonance lines is presently limited more by uncertainties in 
atomic structures and cross sections used in the analysis than by the 
quality of data or size of solar region that can be observed. 


3579 Magnetic flare model of y-ray bursts. Liang, E.P.; 
Antiochos, S.K. (Lawrence Livermore National Lab., CA). 
Nature (London); 310: No. 5973, 121-122(12 Jul 1984). 

The authors examine the structure of the emission region of 
the y-ray bursts, and the generation, propagation and coupling of 
the electromagnetic energy fluxes to the surface layer, and show 
that a flare-like model can account for most of the general features 
of y-ray bursts. 
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3580 Two- and three-dimensional numerical simulations 
of the core helium flash. Deupree, R.G. (Los Alamos Na- 
tional Laboratory). Astrophysical Journal; 282: No. 1, 274- 
286(1 Jul 1984). 

The effects arising from the time-dependent interaction of 
convection and the thermonuclear runaway of the core helium flash 
found previously with coarsely zoned two-dimensional calculations 
are studied with much more finely zond two-dimensional and with 
three-dimensional calculations. These effects include : (1) a cyclic 
behavior in the strength of both the monuclear runaway and con- 
vection caused by the failure of convection to adjust instantaneous- 
ly to the runaway, (2) extensive convective overshooting across the 
strong temperature inversion into the inner core, (3) the rapid con- 
vective heating of the inner core, (4) large (more than a few per- 
cent) nonspherical temperature variations, and (5) the eventual fail- 
ure of convection to contain the runaway. All of these effects are 
confirmed by the more refined calculations. Implications of these 
effects are discussed. 


3581 Nonadiabatic self-consistent spherical accretion as 
a model for quasars and active galactic nuclei. Wandel, A.; 
Yahil, A.; Milgrom, M. (Astronomy Program, State Univer- 
sity of New York at Stony Brook). Astrophysical Journal; 
282: No. 1, 53-60(1 Jul 1984). Contract AC02-76ER 13001. 

New solutions are presented for spherical accretion onto a 
black hole, which are self-consistent in the sense that the infalling 
gas itself emits the radiation which controls its thermal profile. In 
these solutions, radiative cooling dominates in the outer part of the 
flow, and Compton heating by X-rays becomes important when the 
gas is already supersonic. 


3582 Titanium isotopic anomalies in meteorites. Nie- 
meyer, S.; Lugmair, G.W. (Lawrence Livermore National 
Lab., CA). Geochimica et Cosmochimica Acta; 48: No. 7, 
1401-1416(Jul 1984). 

High-precision analyses of Ti are reported for samples from 
a variety of meteorite classes. The expanded data base for Allende 
inclusions still shows Ti isotope anomalies in every inclusion. All 
the coarse-grained inclusions give quite similar patterns, but fine- 
grained inclusions show more variable, and sometimes larger, 
anomalies. One inclusion, 3675A, was analyzed because others iden- 
tified it as a possible FUN inclusion due to its mass-fractionated 
Mg. This designation is supported by the significantly more com- 
plex Ti isotopic pattern for 3675A compared to all our other Al- 
lende inclusions. Available data fail to suggest that any particular 
Allende mineral phase, including a chromite-carbon fraction from 
an acid residue, is especially rich in anomalous Ti. We also find 
anomalous Ti in a bulk sample of a Cl chondrite and in matrix sep- 
arates from C2 chondrites. The excesses of *°Ti are smaller than for 
Allende inclusions, and subtle differences in Ti isotopic patterns 
tentatively suggest that parent materials for C1-C2 matrix and Al- 
lende inclusions are not directly related. Analyses of chondrules 
from unequilibrated ordinary chondrites did not yield clear evi- 
dence for anomalous Ti, but some larger than usual deficits at 50/ 
46 give encouragement for future work in this direction. 


3583 Nonradial instability strips based on carbon and 
oxygen partial ionization in hot, evolved stars. Starrfield, S.; 
Cox, A.N.; Kidman, R.B.; Pesnell, W.D. (Theoretical Divi- 
sion, Los Alamos National Laboratory, Los Alamos, NM 
i908) Astrophysical Journal; 281: No. 2, 800-810(15 Jun 

We have calculated periods and growth rates for a new class 
of nonradically pulsated variable stars in the linear, nonradial nona- 
diabatic theory. The best observed member of this class is PG 1159- 
035 which is observed to be pulsating in a number of periods 
around 500 s and may well have an effective temperature exceeding 
10° K. Stellar envelopes constructed for a 0.6 M star are in the ef- 
fective temperature range 7 x 10‘ K< or =T/sub e/< or =1.5 x 
10° K following the white dwarf cooling track at radii 0.016-0.030 
R. These envelopes have compositions of half carbon and half 
oxygen by mass. We assume that the observed periods are nonra- 
dial g-modes (1 = 2 or 3) and search in the interval between ~25 s 
and 1200 s, to find regions of instability for a very broad range of 
effective temperatures. Blue edges of our instability strips are 
strongly dependent upon both the thermal structure and the interior 
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composition. Pure carbon envelopes have nonradial blue edge at 
T< or =105 K, while the half-carbon, half-oxygen envelopes have 
a nonradial blue edge exceeding 1.5 x 10° K. ‘she pulsation excita- 
tion mechanism is the cyclical ionization of the K-shell electrons of 
carbon and oxygen at an interior temperature ~ 10° K. These re- 
sults imply that PG 1159-035 has a significant amount of oxygen 
present in its surface layers, and while current stellar evolution 
theory predicts that this oxygen is produced during helium shell 
flashes, its presence this close to the surface (M/sub s/~ 10**M)) 
implies that extremely efficient stellar mass loss mechanisms have 
ejected the entire hydrogen and most of the helium envelopes. 


3584 Galaxies from Poisson fluctuations. Epstein, R.I. 
(Nordita, Blegdamsvej 17, DK-2100 Copenhagen O, Den- 
mark; and Los Alamos National Laboratory, pt Alamos, 
New Mexico). Astrophysical Journal; 281: No. 2, 545-553(15 
Jun 1984). 

The formation of galaxies by the gravitational amplification 
of small, Poisson irregularities is examined. The dynamics of “iso- 
lated” fluctuations is calculated by approximating them by homoge- 
neous spheroids. These results are used together with the distribu- 
tion function for protogalactic fluctuations that was derived previ- 
ously to obtain the mass function of present day lumps. It is found 
that the high-density systems tend to be spherical and low-density 
ones tend to be oblate and highly flattened. The Poisson representa- 
tion of the early irregularities yields a good fit to the galaxy mass 
function if the “seed” mass at recombination is of the order of 107 
M/sub sun/. The required value of the seed mass is insensitive to 
the assumed cosmological model. 


3585 Primordial nucleosynthesis: A critical comparison 
of theory and observation. Yang, J.; Turner, M.S.; Schramm, 
D.N.; Olive, K.A.; Steigman, G. (Division of Geological 
and Planetary Sciences, California Institute of me ad 


Astrophysical Journal; 281: No. 2, 493-511(15 Jun 1984). 


tract AC02-78ER05007;AC02-80ER 10773. 

Primordial nucleosynthesis is reexamined in the context of a 
detailed comparison of theory and observation. A new argument is 
presented to show how the observed abundances of D and *He can 
be used to derive a lower bound to the nucleon density. In concert 
with the previously known upper bound from D alone, we define a 
conservative (‘safe bet’) range for the nucleon-to-photon ratio: eta 
= (3-10) x 10-’° New observations of "Li are consistent with the 
abundances of D and *He and help us sto define a reasonable ("best 
bet’’) range: eta = (4-7) x 10~*®. In either of these ranges the pre- 
dicted and observed abundances of D, *He, and ’Li re all in con- 
cordance. The upper bounds correspond to 2/sub N/< or =0.14- 
0.19, and we conclude that nucleons fail to close the universe by at 
least a factor of 5-7. We review the recent observational data on 
*He and conclude that there is complete consistency between the 
predicted abundance of ‘He and those of the other light elements. 
In particular, for the standard model (N/sub v/ = 3, 10.4< or 
=tau/sub 1/2/< or =10.8 minutes) we find that Y/sub p/< or 
=0.25 for < or ~7 x 10-*°. We predict a lower bound to the *He 
mass fraction of Y/sub p/> or =0.24 if N/sub v/> or =3 and 
tau/sub 1/2/> or =10.4 minutes. 


3586 Laboratory simulation of unmagnetized supernova 
remnants: Absence of a blast wave. Borovsky, J.E.; Pongratz, 
M.B.; Roussel-Dupre, R.A.; Tan, T. (Los Alamos National 
Laboratory). Astrophysical Journal; 280: No. 2, 802-808(15 
May 1984). 

Supernova remnants are experimentally simulated by irradi- 
ating spherical targets with an eight-beam arbon dioxide laser in a 
chamber containing finite amounts of neutral gas, the gas being ion- 
ized by radiation from the hot target. The expansion velocities of 
the target plasmas are approximately the same as the expansion ve- 
locities of supernova ejecta and the experiment is successfully 
scaled to the case of a supernova remnant in an unmagnetized, low- 
density, interstellar medium. NO sweep-up of the ambient plasma is 
detected, inicating that no hydrodynamic shock wave is formed to 
couple the target ejecta to the ambient gas. The experiment implies 
that if supernova ejecta couple to the interstellar medium, magnet- 
ic-field effects may be crucial to the physical description. 
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3587 Gamma-rays from rotating black holes. Panchapa- 
sertucent): Asirophysical Journal, 280: No. 2, 848-852(15 May 
t). lourna lo. = ay 
eacenin. derrelonicel Zura 
The gamma-ray luminosity ue to the decay of pions pro- 
duced during spherical accretion onto rotating black holes has been 
calculated. The model consists of a Kerr black hole of arbitrary an- 
gular momentum surrounded by interstellar gas consisting of com- 
pletely ionized hydrogen atoms. There is an 80% increase in flux as 
we go from Schwarzschild to the extreme Kerr case. 


3588 Long-term observations of x-ray sources: The 
region. Priedhorsky, W.C.; Terrell, J. 
(Earth and Space Sciences Division, Los Alamos National 
Laboratory). gf sete co Journal; 280: No. 2, 661-670(15 
May 1984). 
We present long-term (1969-1976) observations of galactic 
X-ray sources in the Aquila utum region. Data were ob- 
tained by the 3—12 keV detector on the Vela 5B satellite. The time 
histories of nine sources were derived from sky maps of this con- 
fused region: Scutum X-1, 4U 1823—00, 4U 1915—05, Aquila X-1, 
X-1, 4U 1907+09, A1850-087, 4U 1901+03, and 4U 
1957+11. These observations reveal new long-term variations for 
several sources. AqlX-1, which averages about one eruption per 
year, is shown to have an underlying cycle of 122-125 days, with 
an rms phase walk of 10% per cycle. A regular 199 day period is 
observed from the vicinity of 4U 1915-05. This period appears too 
long to reconcile with the standard model of that system as a low- 
mass binary with a 50 minute period. The OB system 4U 1907+09 
shows a possible 41.6 day period, with substantial phase jitter. We 
discuss these variations as possible precessions in binary systems. 


Identification of the soft X-ray source H1011-47 
CE1013-477: a new magnetic variable. Murdin, P.; Clark, D.; 
Bowyer, S. (Royal Greenwich Observatory, Herstmonceux, 
Sussex, England). Publications of the Astronomical Society of 
the Pacific; 95: 370-375(Jun 1983). 

A variable blue emission-line star is determined to be the 
probable counterpart of the HEAO-1 soft X-ray source H1011-47 
on the basis of an improved position derived with the Einstein sat- 
ellite. The star is found to vary between magnitudes of 16.7 and 
17.7 on a time scale of approximately 100 minutes and by as much 
as 0.6 magnitude on a time scale of a few minutes. The spectrum 
shows strong, broad optical emission lines of hydrogen, He I, He 
II, and Ca II and strong ultraviolet emission lines of C IV and Si 
IV. These characteristics indicate that the star most probably be- 
longs to the AM Her class of magnetic cataclysmic binary. A com- 
parison of the HEAO-1 and Einstein fluxes for the source indicates 
that it is variable in the long term by at least a factor of ten. Atten- 
tion is also given to two other faint X-ray sources observed in or 
near the HEAO-1 error box. One is identified with an 8th magni- 
tude star, the other with a quasar having a redshift z of 0.42. 6 ref- 
erences. 


6402 Atmospheric Physics 
REFER ALSO TO CITATION(S) 6402003651 


(AD-A—143144/4) Solar flares and magnetos- 
ol particles: investigations based upon the ONR-602 ex- 
periment. Annual report. Wefel, J.P. (Louisiana State Univ., 
Baton Rouge (USA). Dept. of Physics and Astronomy). 18 
Jul 1984. 17p. NTIS, PC A02/MF AO1. 

They have initiated investigations of the South Atlantic 
Anomaly region, of the global distribution of low energy magnetos- 
pheric particles, and of the time dependence of the low energy par- 
ticle fluxes. Further, an initial analysis of the mass and charge com- 
position of the solar energic particles observed, over the polar re- 
gions, during the mission was completed. The remainder of this 
report will summarize the following topics: (a) Data processing/ 
analysis, (b) Solar Energetic Particle composition (c) Global sur- 
veys of low energy particle radiation, and (d) The South Atlantic 
Anomaly region. 
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3591 (AD-A—143181/6) Determination of the charge 
state of energetic magnetospheric ions by the observation of 
drift echoes. Technical report. Blake, J.B.; Fennell, J.F.; 
pa D.N.; Belian, R.D.; Higbie, P.R. (Aerospace Corp., 

do, CA (USA). ). St Sciences Lab.). 15 Jun 1984. 
Mpc —0084(4940-05)-2). NTIS, PC A02/MF AOl1. 

The mean charge states of heavy ions trapped in the earth's 
magnetosphere are important parameters for distinguishing among 
magnetospheric theories. No direct measurements have been made 
at energies greater than approximately 50 kev. A technique that 
uses the E/q dependence of ion drift velocity is described in this 
report. To illustrate the application of this technique, a drift-echo 
event that followed a substorm occurring at 2100-2200 UT on 25 
February 1979 is discussed. In this event the charge state of helium 
ions was +2 and that of CNO ions was > +2 and probably > or 
= +5. This result implies that the drift-echo particles were freshly 
injected solar-wind plasma. 


3592 (LA-UR—84-3097) Substorms in the earth's mag- 
netosphere. Baker, D.N. (Los Alamos National Lab., NM 
(USA)). 6 Aug 1984. Contract W-7405-ENG-36. 40p. 
(CONF-8408121—2). NTIS, PC A03/MF A0l; 1; GPO 
Dep. File Number DE85000654. 

From American Institute of Physics conference; Taos, NM, 
USA (6 Aug 1984). 

Magnetospheres are plasma regions of large scale in space 
dominated by magnetic field effects. The earth, and many planets in 
our solar system, are known to have magnetospheric regions 
around them. Magnetospheric substorms represent the intense, rapid 
dissipation of energy that has been extracted from the solar wind 
and stored temporarily in the terrestrial magnetotail. In this paper a 
widely, but not universally, accepted model of substorms is de- 
scribed. The energy budgets, time scales, and conversion efficien- 
cies for substorms are presented. The primary forms of substorm 
energy dissipation are given along with the average levels of the 
dissipation. Aspects of particle acceleration and precipitation, Joule 
heating mechanisms, ring current formation, and plasmoid escape 
are illustrated based on in situ observations taken from the large 
available data base. A brief description is given of possible ana- 
logues of substorm-like behavior in other astrophysical systems. 27 
references, 12 figures. 


3593 (LA-UR—84-3331) Coupling of the solar wind to 
measures of magnetic activity. McPherron, R.L.; Fay, R.A.; 
Garrity, C.R.; Bargatze, L.F.; Baker, D.N.; Clauer, C.R.; 
Searls, C. (California Univ., Los Angeles (USA). Dept. of 
Earth and Space Sciences; Los Alamos National Lab., NM 
(USA); Stanford Univ., CA (USA). Radioscience Lab.; 
Sandia National Labs., Albuquerque, NM (USA)). 1984. 
Contract W-7405- ENG- 36. 7p. (CONF-8406167—6). NTIS, 
PC A02. File Number TI85002415 

From 25. plenary session of COSPAR; Graz, Austria (25 Jun 
1984). 

, The technique of linear prediction filtering has been used to 
generate empirical response functions relating the solar wind elec- 
tric field to the most frequently used magnetic indices, AL, AU, 
Dst and ASYM. Two datasets, one from 1967-1968 and one from 
1973-1974, provided the information needed to calculate the empiri- 
cal response functions. These functions have been convolved with 
solar wind observations obtained during the IMS to predict the in- 
dices. These predictions are compared with the observed indices 
during two, three-day intervals studied extensively by participants 
in the CDAW-6 workshop. Differences between the observed and 
predicted indices are discussed in terms of the linear assumption 
and in terms of physical processes other than direct solar wind- 
magnetosphere interaction. 


3594 (N—84-27353) Comparative review of bow shocks 
and magnetopauses. Lepping, R.P. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Apr 1984. 56p. (NASA-TM—86114). 
NTIS, PC A04/MF AO1. 

Bow shock and magnetopauses formation is discussed. 
Plasma and magnetic field environments of all the planets from 
Mercury to Saturn were measured. It was found that all the planets 
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have bow shocks and almost all have a magnetopause. Venus is the 
only planet with no measurable intrinsic magnetic field and the 
solar wind interacts directly with Venus ionosphere. The bow 
shock characteristics depend on the changing solar wind conditions. 
The shape of a magnetopause or any obstacle to flow depends on 
the three dimensional pressure profile that it presents to the solar 
wind. Jupiter is unusual because of the considerable amount of 
plasma which is contained in its magnetosphere. Magentopause 
boundaries in ecliptic plane projection are modelled by segments of 
ellipses, matched to straight lines for the magnetotool boundaries or 
parabolas. Specific properties of known planetary bow shocks and 
magnetopauses are reviewed. 


3595 (N—84-28282) Mass spectrometers for studying 
the ionic and neutral composition of the upper layers of the 
atmosphere. Shutov, M.D. (Foreign Technology Div., 
Wright-Patterson AFB, OH (USA)). Apr 1984. 15p. (AD- 


— FTD-ID(RS)T—0079-84). NTIS, PC A02/MF 
AOl. 


The investigation of the ionic and neutral composition of the 
upper layers of the atmosphere and outer space which is of interest 
for solving theoretical and applied problems of astrophysics, geo- 
physics, space biology, and other closely-tied areas of science is dis- 
cussed. The upper layers of the atmosphere are of practical signifi- 
cance for launching rockets and artificial satellites, for which the 
nature of movement depends on the structure and composition of 
the atmosphere. The study of the chemical composition of the ion- 
osphere, the degree of ionization of the upper layers of the atmos- 
phere at different latitudes and different times of day, and the de- 
pendence of ionization on the action of ultraviolet and corpuscular 
radiation is necessary to study the processes of the propagation of 
radio waves, and to explain the chemical and photochemical reac- 
tion which cause the ionosphere to exist. The most modern meth- 
ods of study the composition of the mass spectral method which is 
a direct method and is especially valuable at great altitudes to study 
the composition of the upper atmosphere is considered. The mass 
spectrometric method is the only one to analyze the composition of 
ionizing gases. 


3596 (N—84-28595) Plasma Physics on auroral field 
lines: the formation of ion conic distributions. Ashour-Ab- 
dalla, M.; Okuda, H. (California Univ., Los Angeles 
(USA)). Jan 1984. 26p. (NASA-CR—173683). NTIS, PC 
A03/MF A011. 

The formation of the conical distribution function and the 
acceleration of ions on aurora field lines are considered. Ion cyclo- 
tron waves were assumed to be excited by drifting electrons associ- 
ated with the return current in the auroral zone. A theoretical anal- 
ysis of ion cyclotron waves is given, and a simulation model is de- 
scribed. Simulation results are presented. The heating of ions and 
the evolution of ion cyclotron waves on auroral field lines and in 
the magnetosphere are discussed. 


3597 (PB—84-225820) Simultaneous observations of 
electron spectra in the auroral zone and near the equatorial 
plane by the ge tong and GEOS-1 satellites. Townend, 
M.; Andre, (Kiruna Geo Inst. (Sweden)). Jul 
1984. 24p. tk GI 184), NTIS, PC E03/MF E01. 

Simultaneous observations of differential particle number 
fluxes in the auroral region by the DMSP-5D-F2 satellite and in the 
conjugate equatorial plane by GEOS 1, are studied. It is found that 
spectra in the precipitation region and in the plasma sheet can be 
similar, both in shape and magnitude. The features of auroral elec- 
tron precipitation can be determined by the particle characteristics 
in the conjugate equatorial plane, and dumping of particles occurs 
without any significant acceleration by electric fields parallel to the 
Earth's magnetic field. 


(PB—84-228824) Kiruna Geophysical Data: data 
pa 84/1-3, January-March 1984, Thelin, B. (Kiruna 
Geofysiska Inst. ‘(Sweden)). Mar 1984. 52p. NTIS, PC E04/ 
MF E01. 

See also PB83-201319. 

‘Kiruna Geophysical Data’ is a collection of results of 
ground-based more or less continuous measurements of upper at- 
mosphere variables carried out at Kiruna Geophysical Institute. 
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The objective with this data summary is to present current geo- 
physical data, related to polar upper atmospheric conditions, to 
those who require it for their research work. Ground measurements 
of upper atmosphere parameters have been conducted at Kiruna 
Geophysical Institute in the period for which data is presented in 
this report. Topics include geomagnetism, optical aurora, and iono- 
spheric ionization. 


Correlation Between the He/H ratios in upstream 
article events and in the solar wind. Ipavich, F.M.; Gosling, 
J.T.; Scholer, M. ent of Physics and Astronomy, 
University of Maryland). rw of ‘Gaaplisledl Research; 
89: No. A3, 1501-1507(1 Mar 1984). 

We have compared the nies particles to proton ratio meas- 
ured at a fixed energy per charge (~30 keV/e) in 29 well-devel- 
oped diffuse ion events upstream of earth’s bow shock with the 
same ratio observed simultaneously in the solar wind. The data 
were obtained with the Max-Planck-Institut/ University of Mary- 
land energetic particle sensor and the Los Alamos National Labora- 
tory/Max-Planck-Institut plasma instrument aboard ISEE 1. We 
have also correlated the energetic He*? to H* intensity ratio in 
these upstream events with the same intensity ratio measured in the 
ring current population close to the magnetopause during the same 
spacecraft orbit. The high correlation of other ratio in upstream 
events with the ratio in the solar wind and the much weaker corre- 
lation with that in the ring current population strongly suggests, in- 
dependent of other arguments, that the solar wind is the primary 
source for diffuse upstream ions. We also find that the ratio of the 
He*? to H* intensities at ~30 keV/e is on the average enhanced by 
a factor of 1.6 over the solar wind ratio, although the three events 
with the lowest Alfven Mach numbers show a depletion relative to 
the solar wind ratio. Our results are consistent with Fermi accelera- 
tion of a seed particle population, which is extracted frm the solar 
wind, generally with little or no compositional bias, and then mod- 
erately enhanced in helium during the acceleration process. 
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og ALSO TO CITATION(S) 6403002442, 2615, 2820, 2913, 3120, 3762, 
3851, 4133 


3600 (AD-A—121683/7) Laboratory simulations of con- 
trolled energetic electron-beam-plasma interactions in space. 
Interim report. Szuszczewicz, E.P. (Naval Research Lab., 
Washington, DC (USA)). 9 Nov 1982. 32p. (NRL-MR— 
4943). NTIS, PC A03/MF AO1. 

Recent laboratory investigations of space simulated electron 
beam plasma interactions have concentrated on the transition from 
single particle behavior to collective plasma processes with empha- 
sis on the beam plasma discharge. The plasma has been character- 
ized with respect to its spatial distributions in density, temperature 
and density fluctuation power spectra. The latter results have been 
further classified in terms of amplitude and spectral distributions. 
The overall results include: (i) detailed radial profiles of plasma 
density as a function of beam parameters; (ii) the association of low 
frequency large amplitude fluctuations with ion acoustic, ion cyclo- 
tron and drift wave modes; (iii) the identification and spatial map- 
ping of suprathermal electrons in the beam core; and (iv) the exper- 
imental definition of a density dependent criterion for the ignition 
of the beam plasma discharge. The data provide a synoptic perspec- 
tive on accumulated rocket observations and meaningfully contrib- 
ute to planning activities for future space borne applications of arti- 
ficially injected energetic electron beams. 


3601 (AD-A—142341/7) Acceleration of ions and elec- 
trons by wave-particle interactions. Final report 1 March 
1982-31 March 1984, Wu, C.S.; Gaffey, J.D. Jr. (Maryland 
Univ., College Park (USA). Inst. for Physical Science and 
Technology). 31 Mar 1984. 193p. NTIS, PC A09/MF AOl1. 

The research program is devoted to analyzing the processes 
responsible for the acceleration of ions and electrons in plasmas, to 
studying instabilities resulting from energetic ion beams streaming 
across a magnetic field, or other non-equilibrium features, such as 
temperature anisotropy or a loss-cone distribution function, and to 
calculating the spontaneous emission of radiation at the fundamental 
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and harmonics of the cyclotron frequency. The program is divided 

ee. ee a 

electromagnetic and electrostatic instabilities resulting from an en- 

ergetic ion beam streaming across the magnetic field and electron 

temperature anisotropy in the earths bow shock and in magnetic 

mirrors. The third part treats the acceleration of electrons by 

turbulence and an field parallel to the magnetic field. The 

part considers the electron-cyclotron maser instability in a 

temperature plasma with a loss-cone distribution function. In 

he fifth part, the spectral emissivity of spontaneous synchrotron ra- 

at the fundamental and harmonics of the cyclotron frequen- 

i rar go seagate relativistic resonance condition. 

sixth part, the stochastic acceleration of ions by a large am- 
plitude ion cyclotron wave is discussed. 


(BMFT-FB-T—84-123) Fast and precise processing 
material by means of a in ve electron beam. Beiss- 
wenger, S. (Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.); Hell (R.) G.m.b.H., Kiel 
sama, F.R.)). Jul 1984. 85p. (In German). NTIS (US 
Sales Only), PC A05/MF A01. File Number DE84752233. 
Especially for the fast and precise engraving of a picture 
carrying screen of cells into the copper-surface of gravure cylinders 
an electron beam system has been developed. The electron optical 
assembly has been designed on the basis of numerical computations 
of the possible power density in the image plans of the electron 
beam. A high stable electron beam of high power density is gener- 
ated by novel operating conditions of a ribbonlike cathode. A new 
system of magnetic lenses is used for fast control of the engraving 
process and for dynamic changing of the electron optical demagni- 
fication. The electron beam engraving system is capacle of engrav- 
ing up to 150,000 gravure cells per second. 


3603 (CONF-840767—8) K and L-shell cross-sections 
for x-ray microanalysis in an AEM. Zaluzec, N.J. (Argonne 
National Lab., IL (USA)). Oct 1984. Contract W-31-109- 
ENG-38. 12p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85002733. 

From Microbeam Analysis Society analytical electron mi- 
croscopy meeting; Bethlehem, PA, USA (19 Jul 1984). 

The topic of ionization cross-sections appropriate for appli- 
cation to the Analytical Electron Microscope has recently become 
a subject of renewed interest in x-ray microanalysis. A new set of 
parameterizations developed for both K and L-Shell calculations is 
presented which overcomes the detrimental aspects of previous for- 
mulations and is applicable for elements ranging from Oxygen to 
Uranium for accelerating voltages appropriate to the AEM envi- 
ronment. 


3604 a ty ie Multiparticle 3D imaging 
technique to study the structure of molecular ions. Koenig, 

W.; Faibis, A.; Kanter, E.P.; Vager, Z.; Zabransky, B.J. 
(Argonne National Lab., IL (USA); Weizmann Inst. of Sci- 
ence, Rehovoth (Israel)). 1984. Contract W-31-109-ENG-38. 
ron Rete By PC A02/MF A0Ol1; 1; GPO Dep. File Number 


From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

When energetic molecular ions (E/sub ion/ = 0.1 to 0.5 
MeV/amu) pass through thin solid targets a Coulomb explosion 
ensues due to the rapid (~ 10~1"s) stripping of the valence elec- 
trons. This process has been successfully used to derive stereoche- 
mical information on diatomic and on selected triatomic ions. In 
order to investigate more complex molecular ions as well as to 
obtain more accurate and detailed structure information, a large 
area, multiparticle, position- and time-sensitive detector has been 
developed to detect all atomic fragments in coincidence. The re- 
quirement of multiparticle detection independent of the relative par- 
ticle positions leads to a rather complex data-readout and -reduction 
system containing ~ 650 analog-to-digital conversions per event. 
The system relies heavily on techniques developed for high energy 
physics experiments during recent years. The single event resolu- 
tion of the apparatus with respect to bond-lengths and -angles has 
been studied by Monte Carlo simulations and is typically a few per- 
cent. 
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3605 (CONF-8404123—, pp 133-138) S-wave threshold 
in electron attachment: observations and cross sections at ul- 
tralow electron energies. Chutjian, A.; Alajajian, S.H. (Cali- 
fornia Inst. of Tech., Pasadena). 10 Apr 1984. NTIS, PC 
A09/MF AOl. File Number T184014859. Contract AIO01- 
83ER 13093. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

Observations and cross sections are reported for attachment 
of thermal electrons to SFe, CCl, CFCls and 2-C,Fs. Measure- 
ments are made using the TPSA method at electron energies in the 
range 0 to 150 meV, and at resolutions of 6 to 8 meV (FWHM). 
Recent results indicate for each molecule a very sharp, narrow res- 
onance structure at threshold, whose width appears to be limited 
only by the electron energy resolution. The origin of this resonance 
is believed to be the divergence of the s-wave attachment cross sec- 
tion in the limit of zero electron energy. As such, these and other 
molecules with thermal resonances can serve as thermal electron 
detectors of vanishingly small width and arbitrarily large cross sec- 
tion. This phenomenon is discussed, as well as conversion of the 
measured lineshapes to electron attachment cross sections. 


3606 (DOE/ER/10440—T1) Microscopic determina- 
tions of lattice and electronic structures of solids. Progress 

report, 1980-1981. Gibbons, P.C. (Washington Univ., St. 
Louis, MO (USA). Dept. of Physics). 4 Mar 1981. Contract 
AC02-79ER10440. 38p. NTIS, PC A03/MF A0l; GPO 
Dep. File Number DE85001811. 

This is a renewal proposal and a Progress Report on the be- 
ginning of the Demonstration Phase of this project, 1980 to 1981. 
The high-flux, imaging, electron energy-loss spectrometer is operat- 
ing. Some data are being gathered for preliminary analyses of struc- 
tures in aluminum, silicon, gallium arsenide, metal hydrides, and 
other materials. Operating time is now primarily used for screening 
samples for further study here and at a spectrometer at the Univer- 
sity of Illinois at Urbana, and for tuning our spectrometer for better 
resolution. Data from both spectrometers are being used to start a 
number of fundamental, materials research programs involving the 
materials listed. 


3607 (DOE/ER/10447—4) Fundamental study of cata- 
lysts using laser Raman, infrared, auger electron spectroscopy 
and low energy electron diffraction. Final report, June 1, 
1979-May 31, 1984, Bradley, E.B.; Arunkumer, K.A. (Ken- 
tucky Univ., Lexington (USA)). 1984. Contract AS05- 
79ER10447. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001813. 

This research has covered the areas of (a) surface laser 
Raman spectroscopy (b) LEED (low energy electron diffraction), 
(c) auger spectroscopy, and (d) thermal desorption spectroscopy. 
These techniques were used to study structure and desorption of 
simple molecules adsorbed on nickel and cobalt crystals. Infrared 
spectroscopy was used to check gas purity. Greatest emphasis was 
given to surface laser Raman spectroscopy because of its potential 
to become an important addition to the arsenal of surface probes. 


3608 (DOE/ER/12032—03) Photon scattering and 
interaction analysis of interfacial corrosion and catalysis. 
Technical progress report, September 1983-30 September 
1984, Furtak, T.E. (Rensselaer Polytechnic Inst., Troy, NY 
ogg Dept. of Physics). 1984. Contract AC02- 82ER 12032. 

10p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85002534. 

We have made significant progress toward the understanding 
of the surface enhanced Raman effect, in particular, to the short- 
range component of the enhancement. We now know that this phe- 
nomenon is related to active complexes whose electronic character- 
istics are defined by co-absorbed species from the solution. We 
have learned how to minimize the confusing effects of active com- 
plexes and to study vibrational phenomena on electromagnetically 
active surfaces which do not have significant population of active 
complexes. This will allow us to employ the SERS effect as a more 
general analytical tool. Progress was made toward an integrated 
optical approach to thin film studies through experimental and the- 
oretical success with the photovoltage technique. We are able to 
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relate induced defects in an oxide film to spectral features in the 
photovoltage and to modifications of the transient behavior of the 
signal. These defects are associated with film stability and protec- 
tive behavior. Other new initiatives are progressing as planned. 
Work is described on our scanning ellipsometer, the in situ infrared 
tests, and in our plans for in situ surface EXAFS. We also describe 
preliminary results of second harmonic generation on oxidized 
metals. 


3609 (DOE/ER/13134—1) Spectroscopy of trapped mo- 
lecular ions. Progress report, September 1, 1983-August 31, 
1984. (Jackson State Univ., MS (USA)). 1984. Contract 
AS05-83ER13134. 19p. NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85000012. 

A laser-induced fluorescence fast-flow system has been con- 
structed which produces molecular ions through Penning ioniza- 
tion. The system was modified to increase the Ar *P2 metastable 
concentration. Emission spectra of O.* and CO* were obtained 
using He metastables to excitive Penning ionize O. and CO. A pho- 
toelectron electron gun was designed. (DLC) 


(FRNC-TH—1396) Metastable He (n=2) - Ne po- 
tential interaction calculation. Rahal, H. (Toulouse-3 Univ., 
31 (France)). Oct 1983. 140p. (In French). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE84751866. 

Diabatic potential terms corresponding to He (2'S)-Ne and 
He (2°S)-Ne interactions are calculated. These potentials reproduce 
the experimental results thermal metastable atom elastic scattering 
on Ne target. A model which reduces the interaction to a one-elec- 
tron problem is proposed: the He excited electron. Its interaction 
with the He* center is reproduced by a "I" dependent potential 
model with a 1/2 behaviour at short range. The electron interaction 
facing the Ne is described by a l-dependent pseudopotential repro- 
ducing with accuracy the electron elastic scattering on a Ne atom. 
The importance of the corrective term related to the Ne polariza- 
tions by the electron and the He* ion is showed in this work. In the 
modelling problems, the accuracy cannot be better than 0.1 MeV. 


3611 (HMI-B—410, pp 26-27) 4f sigma excitation in 
slow Kr-Kr and Kr-Xe collisions. Wille, U.; Shanker, R.; 
Bilau, R.; Hippler, R.; Lutz, H.O.; McMurray, W.R. 1984. 
NTIS (US Sales Only), PC A08/MF AO1. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3612 (HMI-B—410, pp 28) 3d sigma excitation in slow 
Ne-Ar collisions. Wille, U.; Shanker, R.; Hippler, R.; Bilau, 
R.; Lutz, H.O. 1984. NTIS (US Sales Only), PC A08/MF 
AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3613 (HMI-B—410, pp 29) Fast evaluation of form fac- 
tors for Coulomb ionization. Wille, U. 1984. NTIS (US Sales 
Only), PC A08/MF A01. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3614 (HMI-B—410, pp 30-31) Representation of ionisa- 
tion channels in the description of collisionally induced elec- 
tronic transitions. Fritsch, W.; Lin, C.D. 1984. NTIS (US 
Sales Only), PC A08/MF A0O1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3615 (HMI-B—410, pp 31-32) Description of Ar K-shell 
excitation in slow S'* + Ar collision. Fritsch, W.; Lin, 
C.D. 1984. NTIS (US Sales Only), PC A08/MF AOI. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 
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3616 (HMI-B—410, pp 33-34) Exact second born calcu- 
lations for electron capture. Eichler, J.; McGuire, J.H.; 
Simony, P.R. 1984. NTIS (US Sales Only), PC A08/MF 
AO01. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3617 (HMI-B—410, pp 34) oe sega study of two 
multiple scattering Prrcene Siw A electron capture. Eichler, 
J.; Dube, L.J. 1984. NTIS wus. Sales Only), PC A08/MF 
A01. File Number 1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3618 (HMI-B—410, hey 99) Selective production of 
Auger electrons from fast Ar ay ey org 
T.; Schiwietz, G.; Nolte, G.; Stettner, U Glodde, R. 
Schneider, D.; Stolterfoht, N. 1984. (In German). NTIS wus 
Sales Only), PC A08/MF A0O1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3619 (HMI-B—410, pp 100) Charge distribution of 
91.6-MeV Ar sup(q-+-) ions after foils. Janke, M.; Platten, H.; 
Roller, N.; Schneider, D.; Stettner, U.; Schiwietz, G.; Nolte, 
G. 1984. (In German). NTIS (US Sales Only), PC A08/MF 
A01. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3620 (HMI-B—410, pp 101) Charge distribution of 
91.6-MeV Ar ions after foils for different K-vacancy decay 
mechanisms, Janke, M.; Platten, H.; Roller, N.; Werner, 
H.C.; Schiwietz, G.; Nolte, G. 1984. (In German). NTIS 
(US Sales Only), AO08/MF AOl. File Number 
T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3621 (HMI-B—410, pp 102) Multiple ionisation of the 
M shell of atoms with 52 <= Z <= 92 at simultaneous ion- 
izatiun of the K-shell using 92-MeV Ar impact. Roller, Z.; 
Janke, M.; Schiwietz, G.; Nolte, G.; Schadt, W.; Schmidt- 
Boecking, H. 1984. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


(HMI-B—410, ye 103) Angular distribution of the 


yw Be. electrons in V Ar* +Ar collisions. Schnei- 
der, T.; Schiwietz, G.; Stolterfoht, N. 1984. (In German). 
NTIS (US Sales Only), PC A08/MF AO1. File Number 
TI84752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3623 (HMI-B—410, y A 104) Simultaneous transfer and 
excitation of electrons in 200- to 500-keV He* +He colli- 
sions. Itoh, A.; Schneider, D.; Stettner, U.; Stolterfoht, N. 
1984. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number TI84752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3624 (HMI-B—410, Pe 105) Model calculations of the 
coupling of 1s orbitals in highly ionized collision systems. 
Stolterfoht, N. 1984. (In German). NTIS (US Sales Only), 
PC A08/MF AO01. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 
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3625 (HMI-B—410, pp 106) Calculation of the Ar-2s 
and Ar-2p excitation probabilities in the collision systems 
N+Ar and O-+-Ar. Stolterfoht, N. 1984. (In German). NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
TI84752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3626 ee ee pp 107-108) Ionization of fast foil- 
excited ion beams in electromagnetic fields. Kanter, E.P.; 
Gemmell, D.S.; Zabransky, B.J.; Arcuni, P.; Vager, Z.; Gu, 
Y.Z.; Koch, P.M:; Mariani, D.; Water, W. v5; Schneider, D 3 
1984. NTIS (US Sales Only), PC A08/MF AOI. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3627 oo pp 124) Formation of magnetic mo- 
ments of Ce ions in metallic elements. Barth, H.J.; Luszik- 
Bhadra, M.; Riegel, D. 1984. (In German). NTIS (US Sales 
Only), PC A08/MF AOI. File Number T184752248 

In Annual report of scientific activities 1983 of ‘the HMI, 
Bereich Kern- und Strahlenphysik. 


(KFTI—83-6) Helium adsorption on different ad- 
Saas at low temperatures. me L.P.; Kogan, 
V.S.; Breslavets, K.G. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1983. 43p. (a Russian). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84703337. 

The review is of experimental results on investigation of 
helium low-temperature physical adsorption using a large set of 
porous and non-porous adsorbents of different nature as well as on 
condensed gas layers. The helium equilibrium pressure range consti- 
tuted 10-7... 10 mm Hg, working temperatures 1, 3...78 K. Summa- 
ry tables and charts on which helium adsorption heats isochores, 
isotherms, on all adsorbents investigated in abstracted studies are 
given. For conclusion in the review the given literature data on 
helium adsorption published for more than the last forty years are 
compared and analysed. 


(LA—10192-MS) Plane-wave Born collision 

strengths for electron-ion excitation: comparison with other 

methods. Clark, R.E.H.; Collins, L.A. (Los 

Alunee National Lab., NM (USA)). Sep 1984. Contract W- 

7405-ENG-36. 33p. NTIS, PC A03/MF A0l1; GPO Dep. 
File Number DE85002348. 

Collision strengths and rates for electron-impact excitation of 
atomic ions are calculated in the plane-wave Born (PWB) approxi- 
mation using the programs of Cowan and Robb. Two modifications 
of the PWB, which correct for the ionic threshold behavior, are in- 
vestigated. Comparison is made with the distorted wave and Cou- 
lomb-Born-exchange techniques. 


3630 (N—84-27840) en s studies in molecular 
fragmentation: processes, energetics and diagnostics. Kohl, 
J.L. (Smithsonian Astrophysical Observatory, Cambridge, 
MA ney af Dec 1983. 6p. (AD-A—136648). NTIS, PC 
A02/MF A\ 

The of nitromethane were measured. Pho- 
todissociation of H2 was observed and the photodetachment and 
photodissociation of CH were studied. The absorption spectrum of 
nitromethane in the wavelength range 350 to 190 was measured 
with 0.001 nm resolution. Induced fluorescence to determine the 
spectra of polyatomic free radicals was studied. 


3631 (PNL-SA—12495) Coincidence studies of second- 
ary electron emission in light ion-atom collisions. DuBois, 
R.D. (Pacific Northwest Lab., Richland, WA (USA)). Jul 
1984. Contract AC06-76RL01830. 29p. (CONF- -8408 110—2). 
NTIS, PC A03/MF A0l1; GPO Dep. File Number 
DE85002373. 

From 2. workshop on high-energy ion-atom collision proc- 
esses; Debrecen, Hungary (27 Aug 1984). 

Detailed information about the energy loss mechanism re- 
quires knowledge of total cross sections for target ionization as well 
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as electron emission probabilities as a function of electron energy 
and emission angle. The differential measurements provide stringent 
tests for theoretical models used to describe the collisional process. 
However, electron emission spectra are in many cases quite compli- 
cated due to the possibilities of electron emission from inner as well 
as outer shells, multiple electron emission in a single collision, elec- 
tron emission from the projectile as well as from the target in the 
case of structured particle impact, and the possibility of electron 
emission resulting from charge transfer mechanisms. In certain 
cases, the contributions of these individual mechanisms can be ex- 
tracted from non-coincidence electron emission data; but in other 
cases, only coincidence methods can separate the various compo- 
nents. To date, most of our knowledge about collisional ionization 
mechanisms has been obtained from analyzing non-coincidence 
data. In some cases, coincidence measurements have supplemented 
this data. The author discusses some specific experimental work 
that demonstrates how coincidence data can aid in our understand- 
ing of ionization mechanisms. In general, the author restricts his 
discussion to high energy proton or helium ion impact on atomic 
targets where the ionization is observed through the emitted elec- 
tron spectra. 29 references, 16 figures. 


3632 Effect of coherent continuum-continuum relaxation 
and saturation in multiphoton ionization. Deng, Z.; Eberly, 
J.H. (Department of Physics and Astronomy, University of 
Rochester, Rochester, New York 14627). Physical Review 
Letters; 53: No. 19, 1810-1813(5 Nov 1984). 

Atomic continuum-continuum transitions appear to be satu- 
rable at realistic light intensities. We discuss some consequences in 
multiphoton ionization. 


3633 Angle-resolved photoelectron cross section of CF. 
Carlson, T.A.; Fahlman, A.; Svensson, W.A.; Krause, M.O.; 
Whitley, T.A.; Grimm, F.A.; Piancastelli, M.N.; Taylor, 
J.W. (Chemistry Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831). Journal of Chemical Physics; 
81: No. 9, 3828-3834(1 Nov 1984). 

Partial photoelectron cross sections o and angular distribu- 
tion parameters 8 were obtained for the first five valence orbitals in 
CF,: Iti, 4te, le, 3t2, and 4a:, as a function of photon energy from 
17 to 70 eV. These data were taken with the aid of angle-resolved 
photoelectron spectroscopy and synchrotron radiation. The results 
were compared with earlier data on CCl. Substantial differences 
were found. These are explained partly in terms of the absence of a 
Cooper minimum with a fluorine compound as opposed to the pres- 
ence of a Cooper minimum with chlorine compounds and partly in 
terms of the position of shape resonances. Data on CF, were also 
compared with recent calculations of Stephens et al., who used the 
multiple-scattering Xa method. Structure in the photoelectron spec- 
trum of CF, lying on the low energy side of the third band was 
identified as due to autoionization and evidence is given as to its 


specific nature. 


3634 Barrier to inversion in NF*a. Berkowitz, J.; 
Greene, J.P. (Argonne National Laboratory, Argonne, IlIli- 
nois 60439). Journal of Chemical Physics; 81: No. 8, 3383- 
3386(15 Oct 1984). Contract W-31-109-ENG-38. 

The first band in the He I photoelectron spectrum of NFs 
has been obtained at sufficiently high resolution to reveal vibration- 
al structure. The bifurcated nature of the band is interpreted as a 
transition from pyramidal NFs to pyramidal NF*s, the latter 
having a lower barrier to inversion. The span of the Franck— 
Condon region in the transition is sufficient to surmount the barrier, 
whose magnitude can be estimated from the spectrum to be ~0.75 
eV. This is one of the very few cases for which an accurate experi- 
mental measurement of an inversion barrier is known. 


3635 Photoelectron studies of resonant multiphoton ioni- 
zation of molecular nitrogen. Pratt, S.T.; Dehmer, P.M.; 
Dehmer, J.L. (Argonne National Laboratory, Argonne, IIli- 
nois 60439). Journal of Chemical Physics; 81: No. 8, 3444- 
3451(15 Oct 1984). Contract W-31-109-ENG-38. 
Photoelectron studies of three photon resonant, four photon 
ionization of Nz via the b 'Pi/sub u/, v’ = 0—5, c 'Pi/sub w/, v’ 
= 0, 1, and c’ '3*/sub u/, v’ = 0, 1 levels are presented. A quali- 





513 / ERA-10/2 


tative analysis of the observed photoelectron spectra in terms of ho- 
mogeneous perturbations among the b 'Pi/sub u/, c 'Pi/sub u/, o 
1Pi/sub u/ states and among the b’ !*/sub u/, c’ 1E*/sub u/, and 
e’ 13*/sub u/ states is partially successful. However, several of the 
photoelectron spectra exhibit marked deviations from the expected 
behavior. These deviations are discussed in terms of more complex 
interactions among the intermediate levels, and in terms of the dy- 
namics of excited state photoionization. In addition, the Nz a 'Pi/ 
sub g/, v’ = O—S5 levels have been observed in two photon reso- 
nant, four photon ionization, and the results are compared with the 
results of earlier two-photon laser induced fluorescence studies. 


3636 Photoelectron spectrometry of manganese vapo! 
between 12 and 110 eV. Krause, M.O.; Carlson, T.A.; Fahl 
man, A. (Oak Ridge National Laboratory , Oak Rid ge, Ten- 
nessee 37831). Physical Review [Section] A: Giana’ Physics; 
30: No. 3, 1316-1324(Sep 1984). 

The important dynamic parameters, partial photoionization 
cross section o and angular distribution parameter 8, have been de- 
termined for atomic Mn between 12 and 110 eV by electron spec- 
troscopy with synchrotron radiation (ESSR). The single-electron 
photolines from the 3d and 4s subshells and the associated two-elec- 
tron satellite lines were measured, and the resonance region of 
3p—3d excitation around 50 eV was studied in detail. Absolute par- 
tial cross sections were derived. For the 3d-subshell properties, we 
find good agreement with the many-body perturbation-theory cal- 
culation (MBPT) by Garvin et al. over the entire energy range and 
with the random-phase-approximation results by Amusia et al. over 
the 3p resonance region. Available calculation (MBPT) underesti- 
mates the enhancement of o(4s) through the 3p resonance. Where 
overlap exists, the experimental data by Bruhn et al. and by Kobrin 
et al. agree well with our results. The work on Mn, taken in toto, 
provides a good overall understanding of the photoionization dy- 
namics of the 3d transition series element Mn, which has a half- 
filled subshell, although a number of problems, e.g., two- and three- 
electron transitions and the low-energy region, remain to be further 
studied. A need for an accurate determination (5—10%) of the total 
photoabsorption cross section is indicated. 


3637 Stark broadening of potassium as-4p and nd-4p 
lines in a wall-stabilized arc. Hohimer, J.P. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
ise [Section] A: General Physics; 30: No. 3, 1449-1452(Sep 


Stark-width measurements are reported for lines in the ns-4p 
(n = 7—10) and nd-4p (n = 5—8) series in neutral potassium (K I). 
These measurements were made by observing the end-on emission 
from a low pressure (20 Torr) potassium-argon wall-stabilized arc 
source. The on-axis electron density and temperature in the 20-A 
arc were (2.0 +- 0.2) x 1075 cm™* and 2955 +- 100 K, respectively. 
The experimentally determined Stark widths were compared with 
the theoretical values calculated by Griem. The measured Stark 
widths agreed with theory to within 30% for lines in the ns-4p 
series; while the measured Stark widths of the nd-4p series lines 
were only one-third of the theoretical values. 


of randomness of the sequence of eigenva- 


3638 Degree 
lues. Casati, G.; Guarneri, I.; Valz-Gris, F. (Dipartimento di 
Fisica dell’Universita, Via Celoria 16, I-20133 Milano, 
Italy). Physical Review [Section] A: General Physics; 30: No. 
3, 1586-1588(Sep 1984). 

Algorithmic complexity theory is used to discuss the degree 
of randomness of the sequence of energy eigenvalues of conserva- 
tive quantum systems. 


3639 Photoelectron branching ratios and asymmetry pa 

rameters for the two outermost molecular orbitals of ee. 
gen cyanide. Holland, D.M.P.; Parr, A.C.; Dehmer, J.L. 
(Maryland Univ., College Park). Journal of Physics B: 
Atomic and Molecular Physics; 17: 1343-1352(14 Apr 1984) 


3640 X-ray spectra of B- and Be-like chromium in the 
13-15-A region. Burkhalter, P.G.; Charatis, G.; Rockett, 
P.D. (US Navy, Naval Research Laboratory, Washington, 
DC). Journal of the Optical Society of America B: Optical 
Physics; 1: 155-160(Apr 1984). Contract AI08-79DP40092. 
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Improved spectroscopic techniques have yielded high-resolu- 
tion L-series spectra for Cr. A focused-laser beam was used to gen- 
erate the plasma source emission. The spectra, collected in two sep- 
arate spectrograph settings, were identified with the aid of theoreti- 
cal atomic-structure calculations as 2p-3d transitions in B- and Be- 
like Cr XX and XXI. Distinct spectral lines were classified by using 
isoelectronic sequence plots. 12 references. 


3641 Ionization potential of neutral iron, Fe I, by mul- 
tistep laser spectroscopy. Worden, E.F.; Comaskey, B. (Cali- 
fornia Univ., Livermore). Journal of the Optica ‘Society of 
America B: Optical Physics; 1: 314-316(Apr 1984). (CONE. 
830936—). Contract W-7405-ENG-48. 

From Symposium on atomic spectroscopy (SAS-83); Berke- 
ley, CA, USA (12 Sep 1983). 

Three-step laser excitation was used to populate and observe 
members of Rydberg series in neutral iron with high effective quan- 
tum numbers. These series converge to the ground and to the first 
excited state of singly ionized iron. The photoionization threshold 
was also observed. Analyses of the Rydberg series yield the value 
63 737(1) per cm or 7.9024(1) eV as the ionization potential of neu- 
tral iron. 8 references. 


3642 ray spectra of B- and Be-like chromium in the 
13—15-A reion Burkhalter, P.G.; Charatis, G.; Rockett, 
P.D.; Newman, D. (Naval Research Laboratory, WwW 
ton, pc 20375). Journal of the Optical Society of America 
Optical Physics; 1: No. 2, 155-160(Apr 1984). 

Improved spectroscopic techniques have yielded high-resolu- 
tion L-series spectra for Cr. A focused-laser beam was used to gen- 
erate the plasma source emission. The spectra collected in two sep- 
arate spectrograph settings, were identified with the aid of theoreti- 
cal atomic-structure calculations as 2p—3d transitions in B- and Be- 
like Cr XX and XXI. Distinct spectral lines were classified by using 
isoelectronic sequence plots. 


3643 Predicted wavelengths and transition rates for 

inate em aad ye, a Rage ma 

figurations of ionized Cu to Mo. = See, ae V. (Na- 

tional Bureau of Standards, W: DC 20234). Jour- 

nal of the Optical Society of America B: Optical Physics; 1: 
2, 218-223(Apr 1984). 

Scaled Hartree—Fock radial integrals for the electrostatic 
parameter (F*) and the spin—orbit parameter(zeta/sub p/) and em- 
pirical values for the effective far configuration interaction parame- 
ter a were used in calculating the energy levels of the 3s? 3p/sup 
n/ configuration of ions of copper through molybdenum in the Al, 
Si, P. S , and Cl isoelectronic sequences. The scale factors were ob- 
tained from the trend of fitted values derive from known energy 
levels of potassium through nickel and known magnetic-dipole lines 
from copper to molybdenum. The estimated uncertainty for the 
transition energies varies from +- 200 cm™! for Cu to +- 1000 
cm™! for Mo. Wave functions generated with the scaled integrals 
were used to calculate magnetic-dipole transition rates between the 
calculated energy levels. 


Orthogonalized operators for the f shell. Judd, 
BR R.; Crosswhite, H. (Department of Physics, The Johns 
Hopkins University, Baltimore, Maryland 21218). Journal of 
the Optical Society of America B: Optical Physics; 1: No. 2, 
255-260(Apr 1984). 

Orthogonalized operators are introduced in the atomic con- 
figurations f/sup N/ in order to yield parameters that are more pre- 
cisely defined and more stable than the conventional ones. Of the 
four Racah operators €0, €1, €2, Only e; needs adjusting. The set of 
two-electron scalars is made complete by the generalized Trees op- 
erators e/sub a/’, e/sub B/’, and e/sub y/’. Of the three-electron 
scalars t/sub i/, only te requires alteration. The theory is illustrated 
for f? by adding the orthogonalized operators in successive steps 
and comparing the fits with those obtained if the conventional op- 
erators are used. 





64 PHYSICS. I. 
6403 Atomic, Molecular, And Chemical Physics 


Oscillator strengths for neutral atomic uranium. 
Bieniewski, T.M. (Chemistry Division, Los Alamos Nation- 
al Laboratory, Mail Stop G740, Los Alamos, New Mexico 
87545). Journal of the Jotical Society of America B: Optical 
Physics; 1: No. 2, 300-306(Apr 1984). 

The furnace absorption method has been applied to the spec- 
trum of neutral atomic uranium. In the wavelength interval 
335<A(nm)< 361, the oscillator strengths for 497 transitions in neu- 
tral uranium have been determined. For the strongest transition at 
358.48773 nm, the result was f = 0.043 +- 0.005, where the stated 
uncertainty represents one root-mean-square variance. The latter 
result may be compared with the absolute oscillator strength, f = 
0.041 +- 0.003, derived from opacity measurements in the uranium 
nitride system. The excellent agreement between these two determi- 
nations permits the establishing of a single absolute scale for oscilla- 
tor strengths in neutral atomic uranium. 


3646 i See potential of neutral iron, Fe I, by mul- 
tistep laser spectroscopy. eet E.F.; Comaskey, B.; 
Densberger, J.; Christensen, J.; McAfee, J. M.; Paisner, J.A.; 
Couey 3: IG. "(Lawrence Livermore National Laboratory, 
Livermore, California 94550). Journal of the Optical Society 
of America B: Optical Physics; 1: No. 2, 314-316(Apr 1984). 
Contract W-7405-ENG-48. 

Three-step laser excitation was used to populate and observe 
members of Rydberg series in neutral iron with high effctive quan- 
tum numbers. These series converge to the ground and to the first 
excite stte of singly ionized iron. The photoionization threshold was 
also observed. Analyses of the Rydberg series yield the value 63 
737(1) cm! or 7.9024(1) eV as the ionization potential of neutral 
iron. 


3647 Modeling noise by jump processes in strong laser- 
atom interactions. Shore, B.W. (Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). Journal of 
the Optical Society of America B: Optical Physics; 1: No. 2, 
176-188(Apr 1984). 

In this paper, a practical scheme for computing time-depend- 
ent properties, such as excitation probabilities and dipole correla- 
tion functions of a multilevel atom strongly excited by a laser in the 
presence of noise, is described in detail. The method, which is 
based on the notion of randomly interrupted, multivalued jump 
processes, can be used to treat laser phase, amplitude, and/or fre- 
quency noise, and fluctuating microfields. The method provides 
analytic expressions, which are basd on eigenvalues and eigenvec- 
tors of a finite-dimensional matrix, for time dependence and spectral 
dependence, and it permits computation of time-dependent fluores- 
cence emitted from atoms excited by a noise laser. The method is 
illustrated by application to time-dependent spectra. 


3648 Parametric model for f-shell configurations. I. The 
effective-opertor Hamiltonian. Crosswhite, H.M.; Cross- 
white, H. (Chemistry Division, Argonne National Laborato- 
ry, 9700 South Cass Avenue, Argonne, Illinois 60439). Jour- 
nal of the Optical Society of America B: Optical Physics; 1: 
No. 2, 246-254(Apr 1984). 

A parametric model for lanthanide and actimide atomic and 
crystal energy levels is presented that correlates trends in Hartree— 
Fock calculations with empirically determined atomic parameters in 
such a way that preditions for unclassified complex case can be 
made from the analysis of simpler ones. When appropriate effective 
operators, including electrostatic operators up to the third rank for 
f/sup N/ configurations and magnetic operators up to the second 
rank for f/sup N/ and f/sup N/d shells, are used in the parametric 
Hamiltinian, statistical errors of 10—20 cm™? are typical for the 
simpler examples presented. 
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3649 (ANL—84-56) DISPL1: a software package for 
one and two spatially dimensioned kinetics-diffusion prob- 
lems. Leaf, G.K.; Minkoff, M. (Argonne National Lab., IL 
(USA)). Sep 1984. Contract W-31-109-ENG-38. 259p. 
NTIS, PC A12/MF A0Ol; 1; GPO Dep. File Number 
DE85002654. 

DISPL1 is a software package for solving some second 
order nonlinear systems of partial differential equations including 
parabolic, elliptic, hyperbolic, and some mixed types such as para- 
bolic-elliptic equations. Fairly general nonlinear boundary condi- 
tions are allowed as well as interface conditions for problems in an 
inhomogeneous media. The spatial domain is one or two dimension- 
al with Cartesian, cylindrical, or spherical (in one dimension only) 
geometry. The numerical method is based on the use of Galerkin’s 
procedure combined with the use of B-splines in order to reduce 
the system of PDE’s to a system of ODE’s. The latter system is 
then solved with a sophisticated ODE software package. Software 
features include extensive dump/restart facilities, free format input, 
moderate printed output capability, dynamic storage allocation, and 
three graphics packages. 


3650 (LA—9703) KRAK: a computer program for two- 
phase, two-component porous flow and fracture. Travis, B.J.; 
Davis, A.H.; Kunkle, T.D.; Deupree, R.G. (Los Alamos 
National Lab., NM (USA)). Sep 1984. Contract W-7405- 
ENG-36. 96p. NTIS, PC A0S5/MF A01; GPO Dep. File 
Number DE85002350. 

The KRAK code models the mass, momentum, and energy 
flow of steam, liquid water, and a noncondensable gas in a porous 
medium. It can model the initiation and propagation of hydrofrac- 
ture in this medium by any or all of the fluid components using 
finite difference techniques. The interaction of the flow and the 
cracking is self-consistently performed. Furthermore, flow in the 
crack is treated by a full-momentum equation, which allows rapid 
fracturing. The code has been used in studies of the underground 
containment of radioactive gases produced by nuclear explosions 
and of siting underground nuclear power reactors. The code could 
also be applied to a wide variety of geophysical situations such as 
geothermal energy extraction, geysers, convection in a fractured 
medium, and explosive well stimulation. The physical model in- 
cludes heat transfer between the porous medium and the flowing 
fluid, an equation of state that allows fluid condensation and evapo- 
ration, a model for the viscosity of each fluid component and the 
composite viscosity, and a permeability model that successfully 
treats interfaces of greatly differing permeabilities (produced by 
either different materials or different states of the same material). 
Cracking is controlled by a simple fracture mechanics model. These 
features are discussed in detail. The finite difference equations and 
their solution are given. Appendixes include a list of input varia- 
bles, a subroutine summary, a code listing, and a sample problem. 


3651 (N—84-27505) Applications of spectral methods to 
turbulent magnetofluids in space and fusion research. Mont- 
omery, D.; Voigt, R.G.; Gottlieb, D.; Hussaini, M.Y. (Col- 
lege of William and Mary , Williamsburg, VA (USA)). 1984. 
17p. (NASA-CR—173665. NTIS, PC A02/MF AO0O1. 

Recent and potential applications of spectral method compu- 
tation to incompressible, dissipative magnetohydrodynamics are sur- 
veyed. Linear stability problems for one dimensional, quasi-equilib- 
ria are approachable through a close analogue of the Orr-Sommer- 
feld equation. It is likely that for Reynolds-like numbers above cer- 
tain as-yet-undetermined thresholds, all magnetofluids are turbulent. 
Four recent effects in MHD turbulence are remarked upon, as they 
have displayed themselves in spectral method computations: (1) in- 
verse cascades (2) small-scale intermittent dissipative structures (3) 
selective decays of ideal global invariants relative to each other and 
(4) anisotropy induced by a mean dc magnetic field. Two more 
conjectured applications are suggested. All the turbulent processes 
discussed are somtimes involved in current carrying confined fusion 
magnetoplasmas and in space plasmas. 
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3652 (PB—84-214279) Effect of gap distortion on col- 
lective modes in 3 sup He-B. Brusov, P.N.; Popov, V.N. 
(Helsinki Univ. of Technology, Espoo (Finland). Dept. of 
Technical Physics). Apr 1984. 12p. (TKK-F-A—545). 
NTIS, PC E03/MF E01. 

The authors investigate the influence of gap distortion, 
caused by the dipole interaction or magnetic or electric fields, on 
the order parameter collective modes in (3)He-B by the method of 
continual integral. The dipole interaction induced gap distortion 
splits the pair breaking, the squashing and real squashing modes at 
zero momentum (q vector). Furthermore, a branch crossing of 
these modes different (J sub z) appears at nonzero (q vector). Elec- 
tric and magnetic fields also produce gap distortion with similar 
consequences. 


(PB—84-214329) Vortex lattice structure of super- 
fiuid 3 sup He-A in a magnetic field. Ohmi, T. (Helsinki 
Univ. of Technology, 
Physics). Dec 1983. 24p. 
MF E01. 


t. of Technical 
IS, PC E03/ 


(Finland). 
-F-A—536). 


The author investigates the lattice constructed from nonsin- 
gular vortices in superfluid (3)He-A in a strong magnetic field. In 
the presence of a magnetic field, the vortex texture loses axial sym- 
metry, and the 1-vector outside the vortex core is nearly uniform 
and is directed perpendicular to the rotation axis. It is shown that 
the vortex lattice is spontaneously distorted and its energy depends 
on the orientation of the unit cell relative to the direction of the 
uniform 1-vector outside the core. It is also shown that the orienta- 
tion of the lattice changes when we change the tilting angle of the 
magnetic field from the rotation axis. The optimum orientation 
angle of the distorted vortex lattice is calculated as a function of 
the tilting angle. 


3654 (SAND—84-0457) LOVEL-84: a LOw-VELocity 
aerodynamic heating code for flat plates, wedges, and cones. 
Thornton, A.L. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1984. Contract AC04-76DP00789. 57p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE85002604. 

The LOVEL computer program calculates the cold-wall 
heat transfer in subsonic and supersonic flow over wedge and coni- 
cal (sharp and blunt body) geometries for freestream Mach numbers 
(M/sub «/) less than 6.0. Fluid properties used to compute the 
cold-wall heat-transfer rates are based on Eckert’s reference enthal- 
py correlation. The first part of this report describes the theory 
used in the computation of the cold-wall heat-transfer rates; the 
second part describes in detail the input/output format for the 
LOVEL computer program. Program output includes freestream 
conditions, boundary-layer edge conditions, cold-wall heat-transfer 
rates, plots of heating rates, and punched-card output for use in ab- 
lation and in-depth transient heat-conduction computer codes. 


3655 Critical dynamics near the oscillatory instability in 
Rayleigh-Benard convection. Ecke, R.E.; Maeno, Y-,; 
Haucke, H.; Wheatley, J.C. (Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87545). Physical Review Let- 
ters; 53: No. 16, 1567-1570(15 Oct 1984). 

The oscillatory temperature amplitude of a low—Prandtl- 
number fluid in Rayleigh-Benard convection is shown to exhibit 
critical slowing down near the onset of oscillatory convection. The 
data are analyzed in the context of a mean-field Landau-Hopf equa- 
tion. We find the magnitude of the power-law exponent for the dy- 
namic relaxation to be 1.01 +- 0.02 and 1.00 +- 0.02 above and 
below onset, respectively, in agreement with the theoretical predic- 
tions. 


Linear field dependence of the Landau parameters 

and the A; transition in liquid *He. Bedell, K.S.; Quader, 

ent of Physics, State University of New York 

= ‘a Brook, Stony Brook, New York, 11794). Physical 

Review {section} B: Condensed Matter; 30: No. 5, 2894-2897(1 
Sep 1984). Contract AC02-76ER 13001. 

We present here the first calculation of the linear field de- 
pendence of the Landau parameters in liquid *He. From the 
Landau parameters we obtain the linear field splitting of the A: 
phase in superfluid *He. We conclude that the orientation of the 
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magnetic moments of the paired spins in the A: phase are aligned 
along the field for all pressures. 


3657 Three dimensional, stratified gas flows past an ob- 
stacle. Hausman, M.A.; Roberts, W.W. Jr. oes of 
Applied Mathematics and Computer Science, University of 
Virginia, Charlottesville, Vir, 22903). Journal of Compu- 
tational phi 55: No. 3, 347-368(Sep 1984). 

An "N-body” computer code is developed to study super- 
sonic gas flows in a rarefied, strongly stratified medium. Results of 
numerical simulatios both with and without an obstacle obstructing 
the flow are presented, focusing upon three dimensional effects. In 
particular, the systematic gas motions and density perturbations in- 
duced by a flat plate whose normal vector is parallel to the direc- 
tion of umperturbed flow and perpendicular to the stratification 
gradient are discussed. Such a plate can be regarded as a useful ap- 
proximation to a scoop in a gas centrifuge. 


3658 algorithm for three-dimensional 
magnetohydrodynamic simulation. Schnack, D.D.; Baxter, 
D.C.; Caramana, E.J. (Applied Plasma Physics and Tech- 
nology Division, Science Applications, Inc., La Jolla, Cali- 
fornia 92038). Journal of Computational Physics; 55: No. 3, 
485-514(Sep 1984). Contract AC03-83ER53150. 

An algorithm fo the solution of the three dimensional resis- 
tive magnetohydrodynamic equations in toroidal geometry is pre- 
sented. The algorithm employs the pseudospectral method * ena ap- 
proximation in the two periodic coordinates, and finite differences 
in the radial direction. Efficient Fast Fourier Transforms are used 
to communicate between configuration and Fourier space. Leap- 
frog time advancement is used for advective terms. Diffusion terms 
are treated implicity to avoid severe time step restrictions. Sample 
case are presented, and a comparison of the method with standard 
finite difference techniques is presented and discussed. 


3659 Classical and quantum hard spherre fluids: Theory 
and experiment. Baker G.A. Jr.; Gutierrez, G.; DeLlano, M. 
(Theoretical Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Annals of Physics (New 
York); 153: No. 2, 283-300(1 Apr 1984). 

A comprehensive picture is presented of what can be recon- 
structed of the equations of state, at all densities, of both classical 
an quantum hard sphere fluids (the latter in their ground states) just 
from the first few coefficients which are known of the low-density 
expansions. Extrapolation techniques, mostly Pade and generaliza- 
tions thereof, are employed and comparisons with simulation stud- 
ies are made wherever these are available. 


3660 Relativistic fluid as a Hamiltonian 
system. Holm, D.D.; Kupershmidt, B.A. (Los Alamos Na- 
tional Lab., NM). Physics Letters [Section] A; 101A: 23-26(5 
Mar 1984). 

The Hamiltonian structure of a relativistic fluid is investigat- 
ed analytically, extending the results of Bialynicki-Birula and 
Iwinski (1973) to fluids with pressure interaction. The appropriate 
physical variables, Hamiltonian functional, and Poisson bracket for 
the general relativistic case are obtained, and the Poisson bracket is 
shown to retain the form used for a compressible adiabatic nonrela- 
tivistic fluid. The form-invariance of the Hamiltonian structure in 
the pressure-interactive fluid is demonstrated, and conservation 
laws are derived. Applications to stability analysis of such laborato- 
ry systems as lasers and particle beams and of astrophysical models 
are suggested. 18 references. 


Turn function and vorticity method for numerical 
fluid dynamics. O'Rourke, P.J. (Los Alamos National Labo- 
ratory, Los Alamos, New Mexico 87545). Journal of Compu- 
tational Physics; 53: No. 3, 359-381(Mar 1984). 

A numerical method is presented that solves in a consistent 
fashion, conservation equations for both vorticity and linear mo- 
mentum in multidimensional fluid-dynamics calculations. The equa- 
tions are given in both two- and three-dimensional Cartesian geom- 
etry, and it is shown how the method can be easily implemented in 
a two-dimensional Eulerian fluid-dynamics code. The results of ex- 
ample calculations, which were performed with and without the 
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new method, show the large errors that can arise when the vortici- 
ty equation is not solved in compressible flow calculations. 


0 er peel : gas dynamics and Sa heat 
conduction Zuev. A A.I. 1984. Contract W-7405- 
ENG-36. Translated from Chislennye metody resheniia 
zadach matematicheskoi fiziki; Nauka, Moscow, 1966, pp 
230-236. 12 oat. PC A02/MF AOi; 1; GPO Dep. File 
Number DE850002 

In this work, ne triple layer implicit a: of through 
count for equations of gas dynamics is examined. The method of 
construction of multi-layer systems that provide for preserving the 
order of approximation at time irregular network is shown. The so- 
lution of the system of difference equations of gas dynamics is used 
as an example for describing the iterational method which combines 
fast convergence of iterations of the Newton's method, logical sim- 
plicity and economical efficiency of the method of pass and the 
method of group relaxation. The results of calculations according 
to the suggested system are presented. The comparison of three dif- 
ference systems is made on the example of numerical calculation of 
the generalized solution of the heat conduction equation. 
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3663 (DOE/ER/05490—60) Research in elementary 
particle physics. Progress report, March 1, 1984-February 29, 
1985. Chan, L.H.; Haymaker, R.; Imlay, R.; Metcalf, W. 
(Louisiana State Univ., Baton Rouge (USA)). 1984. Con- 
tract AS05-77ER05490. 72p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE85000013. 

We describe theoretical work on an effective low energy 
theory of hadrons, dynamical symmetry breaking, anomalies, super- 
symmetry and the phenomenology of Higgs particles. The high 
energy experimental group at Louisiana State University has col- 
laborated with Columbia, Stony Brook, and the Max Planck Insti- 
tute on an experiment at the North Area of CESR. This experiment 
studied electron-positron annihilations in the region of the new up- 
silon family of particles with an apparatus optimized for detecting 
leptons and photons. The T’”’ has been observed with properties 
consistent with its being above threshold for B meson production 
and several decay modes have been studied in detail. The m7 
decays of the T’ and T” have also been measured as well as elec- 
tromagnetic transition among the bb bound states. LSU contributed 
the muon detector for the experiment. We have concluded our par- 
ticipation in this experiment. The LSU group has joined a collabo- 
ration to measure neutrino oscillations at Los Alamos. We are now 
building the equipment for this experiment and should be taking 
data in 1985. We have also started to work on an e* e~ experiment 
AMY which will run at TRISTAN in Japan. 
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3664 (ANL-HEP-CP—84-59) HRS results on D and F 
production at PEP. Weiss, J.M. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 12p. (CONF- 
840757—13). NTIS, PC A02/MF. AO1; 1; GPO Dep. File 
Number DE85000098. 

From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

Briefly summarized are the results presented for the HRS 
collaboration on D and F production measured at PEP. Fragmenta- 
tion functions and total cross-sections for D®, D*, D** and F* are 
reported as well as a measurement of the charmed quark 
electroweak asymmetry using the inclusive D° and D* signals in 
addition to three observed modes of the D** —- D° transition. 
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3665 (ANL-HEP-CP—84-63) Miultiplicities in high 
energy interactions. Derrick, M. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. = (CONF- 
8406198—19). NTIS, PC A02/MF AOI; 1; G Dep. File 
Number DE85002542. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Charged particle multiplicities in hadronic collision have 
been measured for all energies up to Vs = 540 GeV in the center 
of mass. Similar measurements in e* e~ annihilation cover the much 
smaller range - up to Vs = 40 GeV. Data are also available from 
deep inelastic neutrino scattering up to Vs ~ 10 GeV. The experi- 
ments measure the mean charged multiplicity <N/sub ch/>, the 
rapidity density at y = O, and the distributions in prong number. 
The mean number of photons associated with the events can be 
used to measure the 7° and eta® multiplicities. Some information is 
also available on the charged pion, kaon, and nucleon fractions as 
well as the K° and A° rates and for the higher energy data, the 
identically equal fraction. We review this data and consider the im- 
plications of extrapolations to SSC energies. 13 references. 


3666 (ANL-HEP-PR—84-56) Some aspects of quark 
fragmentation: comparison of heavy (c) and light quarks 
(u,d,s). Derrick, M. (Argonne National Lab., IL wo SA)). 
1984. Contract W-31-109-ENG-38. 18p. (CONF-8406183— 
3). NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE85000084. 

From 15. international symposium on multiparticle dynamics; 
Lund, Sweden (11 Jun 1984). 

The data that the author presents come from the first two 
years of operation of the High Resolution Spectrometer (HRS) at 
PEP, and correspond to an integrated luminosity of 106 +- 5 pb™? 
(20 pb~! from the first year and 86 pb™! from the second year's run- 
ning). Since the quark-meson transitions may have a particularly 
simple form at the values of the momentum fraction Z = 2p/sub 
meson//Vs, we emphasize this aspect of the data, and show how a 
sample of e* e~ — (u anti u, d anti d, s anti s) events can be select- 
ed. The characteristics of these events are compared to ete™ > c 
anti c selected by a D* tag. 


3667 (BNL—35132) E/sub T/° and 7r° spectra from aa, 
dd, and pp interactions at Vs/sub NN/ = 31 GeV at the 
CERN ISR. Tannenbaum, M.J. (Brookhaven National Lab., 
js ton, NY (USA)). Jun 1984. Contract AC02-76CH00016. 

p. (CONF-8406189—3). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE85001939. 

From 4. international conference on ultrarelativistic nucleus- 
nucleus collisions - QUARK MATTER '84; Helsinki, Finland (17 
Jun 1984). 

A review is given of E/sub T/° and neutral pion spectra 
from various interactions. Inclusive single particle production at 
large transverse momentum from heavy nuclear targets at Fermilab 
and at ISR are briefly discussed, followed by some results of meas- 
urement of transverse energy emission in the central region of pA 
collisions. An experiment at ISR is described in which the total 
neutral energy emitted in the central region was measured using an 
electromagnetic shower counter which detected the photons from 
the decays of neutral pions and neutral etas. The apparatus is de- 
scribed and selection criteria are given. Resulting energy spectra 
are given. Multiplicity distributions were related using the Wound- 
ed Nucleon Model. (LEW) 


3668 (BNL—35205) Review of (anti nu)/sub p/e™ elas- 
tic scattering experiments. Murtagh, M.J. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CHO00016. 19p. (CONF-8406182—3). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE85001938. 

From 11. international conference on neutrino physics and 
astrophysics; Nordkirchen bei Dortmund, F.R. Germany (11 Jun 
1984). 

Experimental results on neutrino and antineutrino electron 
elastic scattering are reviewed and possible future improvements in 
the measurements are discussed. 15 references. 
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3669 (DOE/ER/03956—3) Bubble chamber studies of 
hadron and photon interactions. Progress report, April 1, 
1984-September = 1984, Buse, W.M.; Brau, J.E.; Condo, 
G.T.; Handler, T.; Hart, E.L. (Tennessee Univ., Knoxville 
(USA)). 1984. Contract AS05-76ER03956. 13p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000002. 

During the past year (1984), twelve papers have been pub- 
lished by the University of Tennessee elementary particle physics 
group. These included three papers involving low energy interac- 
tions of antiprotons with complex nuclei, five articles devoted to 
various aspects of photoproduction, and four articles dealing with 
high energy hadronic interactions utilizing bubble chamber film 
from CERN and Fermilab. Of equal importance, the group has nar- 
rowed the focus of its activities for the next few years to include 
two sequential neutrino experiments at FNAL and a major partici- 
pation in the new detector facility (SLD) to be installed at the 
SLAC linear collider. We believe these experiments represent a 
timely commitment for the group and form the basis for a balanced 
program in the foreseeable future. 


3670 (DOE/ER/05023—T1) Proposal to study ppsbeny weak 
neutral current at the Tevatron. Technical progress 

Taylor, F.E. (Northern Illinois Univ., Dekalb (USA (USA). ‘Dept 
of Physics). 23 Aug 1984. Contract AC02-78ER05023. 3 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Weniber 
DE84016928. 

The Flash Chamber - Proportional Tube Calorimeter has 
been used to study the weak neutral current in deep inelastic scat- 
tering at the 400 GeV FNAL Accelerator and it will be used at the 
Tevatron to extend the energy range of these measurements. The 
effort of this contract during the last year has been concentrated in 
three areas: (1) analysis of the 400 GeV Narrow Band Neutrino 
Beam Data taken in the experiment E-594 at Fermilab; (2) upgrade 
of the detector in preparation for the two experiments scheduled 
for the Tevatron; and (3) calibration of the detector up to Tevatron 
energies. 


(DOE/ER/13065—394) Measurement of the total 
ion cross section in 350 GeV p-Fe interactions. 
Bodek, A.; Breedon, R.; Coleman, R.N.; Marsh, W.; Olsen, 
S.L.; Ritchie, J.L.; Stockdale, I.E.; Barish, B.C.; Messner, 
R.L.; Shaevitz, M.H. (Rochester Univ., NY (USA); Califor- 
nia Inst. of Tech., Pasadena (USA); Fermi National Accel- 
erator Lab., Batavia, IL (USA); Stanford Univ., CA 
(USA)). 1984. Contract AC02-76ER13065. 3p. (CONF- 
840757—12). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001292. 
_ From 22. international conference on high energy physics; 

German D.R. (19 Jul 1984). 

e have measured the distribution of prompt single muons 
produced in 350 GeV p-Fe and 278 GeV a -Fe interactions. 
Prompt single muons originate from the production and semilep- 
tonic decays of charm states. A p/sub p/>9 (GeV/c) trigger ac- 
cepts almost all semileptonic decays of charm states produced with 
Feynman X/sub F/>0. Such data yield an almost model independ- 
ent determination of the total charm production cross section (for 
X/sub F/>0), and provide information on the X/sub F/ and trans- 
verse momenta (P/sub t/) distributions of hadronically produced 
charm states. 


3672 (DOE/ER/40025—13) Elementary particles and 
high energy phenomena. Progress report. Ford, W.T. (Colo- 
rado Univ., Boulder (USA)). 1984. Contract AC02- 
81ER40025. 36p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE85002095. 

the past year, the MAC collaboration continued ac- 
cumulating data at PEP and published several results. Included in 
the results are the lifetime measurement of b quarks; the observa- 
tion of electroweak interference effects using Bhabba, yp, and tau 
tau scattering, a precise measurement of R, observations of direct 
photons, and a study of energy-energy correlations in multihadron 
events. For MkII/SLC, a vertex detector system chamber using 
proportional drift tubes is under construction.The Tagged Photon 
Spectrometer group has published results and is preparing a new 
experiment, E-691, to be run in January, 1985. The published re- 
sults of E-516 include a study of J/psi photoproduction and a study 
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of D°—» K~ m* 7°. An analysis of A° anti A°, and K° inclusive pho- 
toproduction has recently been completed and is being prepared for 
publication. Design work and preparation for prototype develop- 
ment has begun on the end cap drift chambers for SLD. Experi- 
ment E-400, Hadronic Charm Production, accumulated data during 
the first two SAVER runs at Fermilab and is now involved in data 
analysis. E-687, a photoproduction experiment at Fermilab, has 
begun construction of an el calorimeter to measure 
the energy and postion photons and electrons. Novel forms of su- 
persymmetry breaking were investigated. The anomaly and its rela- 
tion to the construction of finite supersymmetric theories was stud- 
ied. A long project was completed on the relation between the 
gluon condensate in QCD and on effective gluon mass. A series of 
papers was published on numerical studies of quantum Hamiltonian 
field theories. Studies of the confi decx it phase tran- 

sition in QCD at high temperature were conducted, with applica- 

tions both to the early universe and to the phenomenogy of ultrare- 
lativistic nucleus-nucleus collisons. 





3673 (DOE/ER/40130—1) Search for neutrino oscilla- 
tions. Technical report, 16 November 1983-15 — 
ary 1985, Koetke, D.D. (Valparaiso Univ., IN (USA). 

of ey 15 Sep 1984. Contract AC02- 84ER40130. tp. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Seah 
DE85002060. 

Work is reported on an experiment to seek neutrino oscilla- 
tions. The activities included beam line assembly, detector assembly 
and testing, implementation of the detector in the neutrino beam 
line, electronics development, and software preparation and imple- 
mentation. Also, the design, construction, and testing of a proto- 
type/model direct current magnetic focussing device to be used in 
the present beam line to increase the neutrino flux at the detector is 
reported. (LEW) 


3674 (LA- UR—84-2143) Search for the muon-number 
violating decay » — e*e*e™. Bolton, R.D.; Bowman, J.D.; 
Carlini, R.; - Asem M.D.; Duong-van, M.; Frank, J.S.; 
Hallin, AL; Heusi, P.; Hoffman, C.M.; Mariam, F.G. (Los 
Alamos National Lab., NM (USA); Stanford Univ., CA 
(USA); Chicago Univ., IL (USA); Temple Univ., Philadel- 

phia, PA (USA)). 1984. Contract W-7405-ENG-36;AC02- 
F6ERO3539. llp. (COO—3539-28). NTIS, PC A02. File 
Number T185001502. 

A search has been performed for the muon-number-violating 
decay pp — e*e*e~. No candidate event has been found, yielding an 
upper limit for the branching ratio of B/sub y3e/ < 1.3 x 10- 
(90% C.L.). From part of the data taken with a trigger that en- 
hanced p* — e*e*e™ anti nu/sub p/nu/sub e/ events, 11 such 
events were observed. They agree in number and spectra with ex- 
pectations based on standard electroweak theory. 9 references. 


3675 (LA-UR—84-2411) Progress report on recent rare 
muon decay experiments at the Los Alamos Meson Physics 
Facility. Bhan, G.E.; Bolton, R.D.; Bowman, J.D.; Carlini, 
R.; Cooper, M.D.; Duong-van, M.; Frank, J.S.; Hallin, 
A. L; Heusi, P.; Hoffman, C.M. (Los Alamos National Lab., 
NM (USA); Stanford Univ., CA (USA); Chicago Univ., IL 
(USA); Temple Univ., Philadelphia, PA (USA)). 1984. Con- 
tract W-7405-ENG-36; AC02-7 703539. 11lp. (COO—3539- 
27; CONF-840789—4). NTIS, PC A02 A0l; 1; GPO 
Dep. File Number DE85001503. 

From International conference on particles and nuclei; Hei- 
—-, F.R. byway A. (30 Jul 1984). 

A search been performed for the decays p — eee, wp —> 
ey, and p — eyy nae a sensitivity in the branching ratios at the 
level of 10-*°. The experiment used a separated, 26 MeV/c p* 
beam with an average intensity of 300kHz. A total of 2.2 x 10" 
muon decays were examined for the present result. The detector 
for the experiment is the Crystal Box, which consists of a cylindri- 
cal drift chamber surrounded by 396 Nal(T1) crystals. A layer of 
scintillation counters in front of the crystals provided timing for 
electrons and veto for photons. The energy resolution for electrons 
and photons is ~ 6% (FWHM). The position resolution of the drift 
chamber is 350 ym leading to a vertex cut with a rejection of 10° 
for » — eee. The timing resolution is ~ 300 ps the scintillators and 
~ 1 ns from the crystals. No candidate for » —> eee has been 
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found, yielding an upper limit for the branching ratio of B/sub 
p3e/ < 1.3 x 10-'° (90% C.L.). 21 references. 


— (LA-UR—84-2764) Preliminary results of a 

scattering at LAMPF. Allen, R.C.; Bharadwaj, V ‘ 
ln G.A.; Chen, H.H.; Doe, P.J.; Hausammann, 
Mahler, H.J.; Rushton, AM.; Wang, KC; Bowles, TJ. 
(California Univ., Irvine (USA); Los Alamos National Lab., 
NM (USA); land Univ., College Park (USA)). Aug 
1984. Contract W-7405-ENG-36. 10p. (CONF-8406158—3). 
NTIS, PC A02/MF A0i; GPO Dep. File Number 
DE85002010. 

From Intersections between nuclear and particle physics 
conference; Dortmund, F.R. Germany (1 Jun 1984). 

We present preliminary results of a neutrino experiment in 
progress at LAMPF by an Irvine-Los Alamos-Maryland collabora- 
tion. We have observed a signal consistent with nu/sub e/e™ elastic 
scattering, with a 15-ton sandwich detector. The number of these 
nu/sub e/e~ candidates agrees with that predicted by the Wein- 
berg-Salam electroweak theory. The corresponding sin?@/sub w/ 
and total cross section are reported. This study shows that the in- 
terference of weak charged-current and weak neutral-current in nu/ 
sub e/e™ scattering is not constructive. We also searched for anom- 
alous appearance of anti nu/sub e/ from the LAMPF beam stop. 
An upper limit for the multiplicative lepton number conservation 
law, and limits for anti nu/sub p/ — anti nu/sub e/ oscillation are 
given. 15 references. 


3677 (LBL—18320) Search for right-handed currents in 
muon decay. Balke, B.; Carr, J.; Gidal, G.; Gobbi, B.; Jodi- 
dio, A.; Oram, C.J.; Shinsky, K.A.; Steiner, H.M.; Stoker, 
D.P.; Strovink, M. (Lawrence Berkeley Lab., CA (USA); 
Northwestern Univ., Evanston, IL (USA). Dept. of Physics; 
British Columbia Univ., Vancouver (Canada). TRIUMF Fa- 
cility). Jul 1984. Contract AC03-76SF00098. 33p. (CONF- 
840789—3; CONF-840757—16). NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85000338. 

From International conference on particles and nuclei; Hei- 
sti Germany (30 Jul 1984). 

parameter &, which characterizes the anisotropy of the 

emitted electrons relative to the spin direction of the muon, is a 
sensitive indicator of possible V+A admixtures to the dominant V- 
A weak interaction responsible for muon decay. We report here 
new results relating to the measurement of — based on an experi- 
ment performed with a highly polarized surface muon beam at the 
TRIUMF cyclotron. The muons were stopped in thin metal foils in 
order to minimize depolarization effects. A spectrometer consisting 
of magnets and position sensitive detectors was tuned to accept 
electrons near the end point of the decay spectrum. Two largely 
independent methods were used to determine &. In the first we 
measured the rate of positrons emitted in a direction opposite to the 
muon’s spin as a function of their momentum when the stopping 
target was immersed in a 1.1 T longitudinal magnetic field. In the 
second method the stopping muons were subjected to a weak trans- 
verse magnetic field and the amplitude of their spin precession os- 
cillation was used to determine ~. Based on the results from both 
methods lower limits on the mass of an intermediate vector boson 
which couples to right-handed weak currents are 400 GeV/c? when 
no constraints are placed on W/sub L/ - W/sub R/ mixing and 470 
GeV/c? if mixing is assumed to be absent. These limits represent 
about an order of magnitude improvement over those obtained 
from previous measurements of ~. We have used the same appara- 
tus to measure the anisotropic shape parameter 6. Preliminary re- 
sults are consistent with the expected value of 3/4 with errors that 
are a factor of two smaller than previous measurements. 


3678 (LBL—18338) Compilation of data on elementary 
particles. Trippe, T.G. (Lawrence Berkeley Lab., CA 
(USA)). 1984. Contract AC03-76SF00098. 8p. (CONF- 
840613' . NTIS, PC A02. File Number T185001421. 
From 9. international CODATA conference; Jerusalem, 
Israel - 1984). 
most widely used data compilation in the field of ele- 
mentary particle physics is the Review of Particle Properties. The 
origin, development and current state of this compilation are de- 


scribed with emphasis on the features which have contributed to its 
success: active involvement of particle physicists; critical evaluation 
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and review of the data; completeness of coverage; regular distribu- 
tion of reliable summaries including a pocket edition; heavy in- 
volvement of expert consultants; and international collaboration. 
The current state of the Review and new developments such as 
providing interactive access to the Review's database are described. 
Problems and solutions related to maintaining a strong and support- 
ive relationship between compilation groups and the researchers 
who produce and use the data are discussed. 


3679 (TRI-PP—84-54) Detection equipment for a test of 


Coombes, H.; Davis, C.A.; Davison, 
N.E,; Green, P.W.; Greeniaus, L. 'G;; Gubler, H. P.; Lee, 
WP. (British Columbia Univ. ® Vancouver (Canada). 
TRIUMF Facility; Manitoba Univ., Winnipeg (Canada). 
Dept. of Physics; Alberta Univ., Edmonton (Canada). Dept. 
of Physics; Basel Univ. (Switzerland). Inst. fuer Physik). Jul 
1984. 16p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE85900292. 

Detection equipment has been developed to allow precision 
measurements of n-p elastic scattering of 150 to 500 MeV polarized 
neutron beams at TRIUMF. The apparatus permits a determination 
of the difference in angle, A@, at which the neutron and proton 
analyzing powers A/sub n/ and A/sub p/ cross zero with a preci- 
sion of +- 0.04° lab at 500 MeV. From this difference in A® the 
difference between A/sub n/ and A/sub p/ can be obtained to a 
precision of +- 0.001. 11 references, 11 figures, 4 tables. 


3680 Search for the supersymmetric partners of the Z° 
and the W*~. Adeva, B.; Barber, D.P.; Becker, U.; Berdugo, 
J.; Boehm, A.; Branson, J.G.; Burger, s D.; Capelli, M.; Cer- 
rada, M.; Chang, CC: Chang, 5 Y.H.; ; Chen, H.S; Chen, M.; 
— M. L.; Clee. M.Y.; De E.; Demarteau, M.; Dong, 

B.Z.; Duinker, P:: Fesefeldt, HS; Fong, D.; Fukushima, 
M.; Garrido, L.; Han, R.D.; Harting, D,; Herten, G.; Ho, 
M.C,; Hussain, M.; Ilyas, M.M.; Jiang, CH; Jiang, D.Z.; 
Krenz, W:,; : Kuler, P.; Li, Q.Z.; Linnhofer, D; Luc ey, D.: 
Luit, E.J.; ; Marquina, M.A.; Martinez, M.; Mas- 
saro, G.G.G.; “Maich, J.; Mount, R.; Nadeem, K,; Newman, 
H.; Pohl, M.; Poschmann, F.P.; Rau, R.R.; Rodri ez, S.; 
Rohde, M.; Rubio, J.A.; Rykaczewski, H.; icio, J.; 
Schroder, U; Stone, H.; Swider, G.M.; Tang, H.W.; Teu- 
chert, D.; Ting, S.C.C.; Tung, K.L.; Wang, M.Q.; White, 
M.; Wu, H.G.; Wu, S.X.; Wyslouch, BS; Yang, BX; Zhou, 
B.; Zhu, RY; Zhu, Y.C. (Ph ches fastitut, Tech- 
nische Hochschule, D-5100 Aachen, Federal Republic of 
Germany; Brookhaven National Laboratory, Upton, New 
York 11973; California Institute of Technology, Pasadena, 
California, 91125; Deutsches Elektronen Synchrotron 
DESY, D-2000 Hamburg 52, Federal Republic of Germa- 
Naa Review Letters; 53: No. 19, 1806-1809(5 Nov 
1984). 


We report mass limits on the Z ° and W *~, super-symmetric 
partners of the Z° and W*~, respectively, using the MARK-J detec- 
tor at PETRA. The experimental signatures in both cases are aco- 
planar lepton pairs with missing energy. For the W *~, an addition- 
al signature is a single energetic lepton. No evidence is found either 
the Z° (M/sub Z/(M/sub Z/0<35 GeV) or the W*~ (M/sub W/ 
<25 GeV). 


3681 Production of leptons in coincidence with prompt 
muons. Edelstein, R.M.; Ginther, G.; Lipton, R.; McQuade, 
J.M.; Russ, J.; Spiegel, L.; Johnson, D.E.; Buchholz, D.; 
Cremaldi, L.M.; Delchamps, S. (Carnegie-Mellon Universi- 
ty, Pittsburgh, Pennsy Ivania_ 15213). Physical Review Letters; 
53: No. 15, 1411- 141408 Oct 1984). 

Muon and electron production in association with prompt 
muons has been studied in a 200-GeV/c 7 -Be interaction at Fer- 
milab. The prompt dimuon cross section was found to be 3.3 +- 0.6 
pb per nucleon. The cross section for muon-electron production 
was found to be 0.12 +- 0.04 wb. The relative yields of prompt 
muons at low x/sub F/ and moderate p/sub t/ from charm and 
electromagnetic sources are also reported. 
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Pion pair production from ry collisions at the 
SLAC e*e” storage ring PEP. Smith, J.R.; Burke, D.L,; 
Boyarski, A.M.; Breidenbach, M.; Dorfan, J.M.; Feldman, 
G.J.; Gladney, L.; Hanson, G.; Hollebeek, RJ; Innes, 
WR; Jaros, J.A.; ‘Lankford, AJ; Larsen, R.R 
B.; Lockyer, N,; Lueth, V.; Matteuzzi, C.; Perl, M. L.; Rich- 
ter, B Schlatter, D.; Weiss, 35 Yelton, J.M.; Zaiser, C.; 
Abrams, G.S.; Amidei, D.; Chinowsky, W.; Dieterle, W.E.; 
Dillon, J.B.; Eaton, M.W.; Franklin, M.E.B.; Gidal, G.; 
Gold, M.S.; Goldhaber, G.; Goldi 
Kadyk, J.A.; Nelson, M.E.; Patric’ 
Schellman, H.M.; Sheldon, Sars Strait, J.; de la Vaissiere, 
C.; Blocker, C.A.; Levi, M.; Schaad, T.; Schwitters, R.F. 
(Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Physical Review [Section] D: Par- 
ticles and Fields; 30: No. 5, 851-859(1 1984). Contract 
ACO03-76SF005 15; AC03-76SF00098; AC02-76ER03064. 

We have studied several features of the production of 
charged-hadron pairs by yy collisions. We have measured the f° 
partial width ['/sub f/°+yy(Q?) for Q? in the range 0<Q?<1.4 
GeV*/c3, and obtained ['/sub f/°+yy = 2.52 +- 0.13 +- 0.38 keV 
at Q*roughly-equal0. The measured Q? dependence is in agreement 
with the generalized vector-dominance model. The cross section 
for yy—(7* 7 +K*K~) in the region 1.6< or =M/sub 
pipi/< or =2.5 GeV/c? has also been measured and the result 
compared with that expected from the QCD continuum. 


3683 Parity nonconservation in proton-nucleus scatter- 
ing at 6 GeV/c. Lockyer, N.; Romanowski, T.A.; Bowman, 
J.D.; Hoffman, C.M.; Mischke, R.E.; Nagle, D.E.; Potter, 
J. M:; Talaga, R.L.; Swallow, E.C.; "Alde, D.M.; "Moffett, 
D. R; Zyskind, J. (Department of Physics, Ohio State Uni- 
versity, Columbus, Ohio 43210). Physical Review [Section] D: 
Particles and Fields; 30: No. 5, 860-871(1 Sep 1984). 

A parity-nonconserving asymmetry in the total cross section 
for 6-GeV/c polarized protons on a water target has been meas- 
ured. The experiment used two independent detector systems to 
measure the helicity dependence of the transmission through the 
target. Special attention was paid to possible sources of systematic 
errors. The result is A/sub L/ = (2.65 +- 0.60 +- 0.36) x 10 -6 
where A/sub L/ = (a@/sub +/-o/sub -/)/(a/sub +/+o -) is the 
fractional difference of the total cross sections for positive- and 
negative-helicity protons on an unpolarized target. The first error is 
statistical and the second is an estimate of systematic uncertainties. 
This result is much larger than predictions based on meson-ex- 
change calculations but consistent with a recent QCD calculation. 


Search for long-lived charge +2 hadrons. Brick, 
D; Rudnicka, H.; Shapiro, A.M.; Widgoff, M.; Ansorge, 
RE; Neale, W.W;; Ward, D.R.; Whyman, B.M.; ” Burnstein, 
RA: Rubin, H.A. (Brown University, Providence, Rhode 
Island 02912). Physical Review [Section] D: Particles and 
Fields; 30: No. 5, 1134-1136(1 Sep 1984). 

We have searched for the production of long-lived R-A**t 
hadrons, which contain a gluino in addition to three up quarks, in 
pp, 7* p, and K* p interactions at 147 GeV/c. For R-A**’s of life- 
time greater than 10~° sec, and laboratory momentum greater than 
2 GeV/c, we place 90%-confidence-level upper limits of 6.1 pb in 
pp collisions, 4.4 yb in a* p, and 29 pb in K* p. 


3685 Measurement of the ratio of 20 to A° inclusive 
production by 28.5 GeV/c protons on beryllium. Sullivan, 
M.W.; Jensen, D.A.; Kreisler, M.N.; Marcin, M.; ge 
huri, KK; Bunce, G.M.; Makdisi, Y, Yamin, P; Heller, K.; 
Dukes, E. C. (Massachusetts Univ., Amherst). Physics Letters, 
[Section] B; 142: No. 5/6, 451-454(2 Aug 1984). 

The ratio of the cross section for 2° inclusive production to 
the cross section for A° inclusive production has been measured 
with 28.5 GeV/c protons incident on a beryllium target at an aver- 
age laboratory production angle of 4°. This ratio was measured to 
be 0.278+-0.011+-0.05 where the uncertainties are statistical and 
systematic in that order. The ratio does not depend strongly on the 
momentum of the produced particle between 10 and 24 GeV/c. 
The effect of =° contamination on previous determinations of the 
polarization of inclusively produced A°’s is discussed. 


3686 ’ Total neutral energy in the 

of a-a, d-d and p-p interactions at 

nucleon pair at the CERN ISR. Angelis, A.L.S.; Chasman, 
C.; Haustein, a Olness, J.W.; Tanaka, M.; Tannenbaum, 
M.J.; Thieberger ro ae Besch, H.J.; Camilleri, L. 
fom Qtincal Lab NY). Physics Letters, 
Section] B; 141: No. 1/2, wrrey) th Jun 1984). 

The spectra in total neutral energy, Esub(TOT)®, have been 
measured in pp, dd and aa collisions at centre-of-mass energy per 
nucleon pair, VSsub(NN), of 31 GeV. The range in Esub(TOT)° 
covered was 1 to 19 GeV in pp, 18 to 24 GeV in dd and 1 to 34 
GeV in aa interactions. The ratio of the aa to the pp spectra rises 
monotonically from 7 at Esub(TOT)°=1.5 GeV to 10° at 

=19 GeV. Since Esub(TOT)® is the sum over many 
particles in the detector, it is directly sensitive to multiple nucleon- 
nucleon collisions in the interactions a particles. The aa spectrum 
in the range 8<Esub(TOT)° <17 GeV is consistent with being de- 
scribed by a simple model of 4 simultaneous nucleon-nucleon colli- 
sions with a cross section about equal to 10% of the observed aa 
interaction cross section. The spectrum of Esub(TOT)® above 17 
GeV is even flatter than this extreme case where four nucleon pairs 
are interacting. 
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3687 (ANL-HEP-CP—84-65) QCD predictions for char- 
monium in p anti p collisions. Berger, E.L.; Dam- 
P.H.; Tsokos, a (Argonne National Lab., IL (USA); 
Nordisk Inst. for Teoretisk Ato - 
mark); Maryland Univ., College Park (USA). Dept. of 
Physics). 1984. Contract W-31-109-ENG-38. 7p. (CONF- 
840795—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85000091. 

From 7. European symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

Within the framework of perturbative QCD, the formalism 
of exclusive processes is used to give predictions for the production 
cross section of charmonium resonances. 


3688 (DOE/ER/40008—58) Jet topulogies in hadron- 
hadron collisions. Field, R.D. (Florida Univ., Gainesville 
(USA). Dept. of Physics). 1984. Contract AS05-81ER40008. 
39p. (CONF-8403130—5). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85001328. 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

Event topologies in pp collisions at W = 60 GeV and in anti 
pp collisions at W = 540 GeV resulting from a QCD Monte-Carlo 
model are examined. The model includes gluon radiation both in 
the initial and final states and the outgoing hadrons are labeled ac- 
cording to whether they arise before or after the hard parton- 
parton collision. Transverse energy flows and transverse energy 
grids are studied with emphasis, not on jet finding, but on the pat- 
terns of energy deposition. These patterns are quantified by examin- 
ing the multiplicity of transverse energy clusters each of which has 
energy greater than some fixed amount. At high transverse energy 
the model produces events that are slightly less two-jet like than 
the UA2 data. However, the predicted frequency of occurrence of 
three cluster events is in good agreement. 19 references. 


(DOE/ER/40008—63) Jets and event topologies at 
ra SSC, Field, R.D. (Florida Univ., Gainesville (USA). 
Dept. of Physics). 23 Jun 1984. Contract AS05-81ER40008. 
37p. (CONF-8406198—14). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85000011. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Jets and event topologies in pp collisions at W = 40 TeV 
are studied using a QCD parton-shower Monte-Carlo model. The 
model includes gluon radiation both in the initial and final states 
and the hadrons are labeled according to whether they result from 
beam and target fragmentation or from outgoing parton fragmenta- 
tion. Transverse energy grids are defined with emphasis, not on jet 
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finding, but on the patterns of energy deposition. These patterns are 
quantified by examining the multiplicity of transverse energy clus- 
ters each of which have E/sub T/ greater than some fixed amount, 
E/sub T//sup each/. Large global transverse energy events are 
dominated by two large E/sub T/ clusters, but it is not uncommon 
to find, say, four clusters with E/sub T//sup each/ > 100 GeV. 
The large event-by-event fluctuations expected from QCD are in- 
vestigated. 21 references. 


(FNAL/C—84/76-T) Higgs bosons at the SSC; 
a to EHLQ. Eichten, E.; Hinchliffe, I; Lane, K.; 
Quigg, C. (Fermi National Accelerator Lab., Batavia, IL 
(USA); Lawrence Berkeley Lab., CA (USA); Ohio State 
Univ., Columbus (USA)). 1984. Contract ~~ 
76SF00098;A C02-76CH03000;A C02-76ERO1545. 

(CONF- -8406198—4). NTIS, PC A02/MF AOl; 1; GPD 
Dep. File Number DE84017261. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Cross section and background estimates are presented for the 
production of single charged and neutral Higgs bosons which 
decay into pairs of heavy quarks. In addition, pair production of 
Higgs scalars in q anti q collisions is estimated. 


3691 (FNAL/C—84/77-T) Search for horizontal bosons 
at the SSC. Albright, C.H.; Deshpande, N.G.; Gunion, J.F.; 
Haber, H.E. (Northern Illinois Univ., Dekalb (USA); Fermi 
National Accelerator Lab., Batavia, IL (USA); Oregon 
Univ., Eugene (USA); California Univ., Davis (USA); Cali- 
fornia Univ., Santa Cruz (USA)). 1984. Contract AC02- 
76CHO03000. “4p. (CONF-8406198—5). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84017257. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The production process anti p p — I” I'* + X, where the 
leptons belong to two different generations and X refers to specta- 
tor jets, provides a clear signature for horizontal (generation-chang- 
ing) bosons when the leptons are emitted nearly back-to-back and 
p/sub T//sup miss/ = 0. Cross sections and p/sub T/ distributions 
for each lepton are presented, and discovery limits on M/sub H/ 
are extracted for several different channels. 


3692 (FNAL/C—84/78-T) Multijet final states: exact 
results and the leading pole approximation. Ellis, R.K.; 
Owens, J.F. (Fermi National Accelerator Lab., Batavia, IL 
(USA); Florida State Univ., Tallahassee (USA). Dept. of 
Physics). Sep 1984. Contract AC02-76CH03000. 2p. 
(CONF-8406198—9). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE85000306. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Exact results for the process gg — ggg are compared with 
those obtained using the leading pole approximation. Regions of 
phase space where the approximation breaks down are discussed. A 
specific example relevant for background estimates to W boson pro- 
duction is presented. It is concluded that in this instance the leading 
pole approximation may underestimate the standard QCD back- 
ground by more than a factor of two in certain kinematic regions of 
physical interest. 


3693 (FNAL/C—84/83-T) Separation of quark and 
gluon jets in high-p/sub T/ events. Sjoestrand, T. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA)). 1984. Contract 


AC02-76CH03000. 3p. (CONF-8406198—6). NTIS, PC 
A02/MF AO}; 1; GPO Dep. File Number DE84017260. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

We suggest a procedure, based on the kinematics of qg-scat- 
tering in high-p/sub T/ events, whereby it is possible to obtain en- 
riched samples of quark and gluon jets. At SppS energies this could 
be used to indicate whether quark and gluon jet fragmentation 
agree or not. At higher energies the application would rather be to 
study the differences in the parton cascades, i.e. jet substructure. 
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3694 (FRNC-TH—1528) Strong interactions and quan- 
tum chromodynamics at the leading logarithm approximation. 
Mantrach, A. (Paris-11 Univ., 91 - Orsay (France)). Nov 
1982. 109p. (In French). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE84751896. 

This thesis is a contribution to the study of Quantum Chro- 
modynamics (QCD) at the leading logarithm approximation (LLA). 
We have used the interpretation of the LLA in terms of the gener- 
alized parton model to propose tests of elementary processes of 
QCD in large transverse momentum photoproduction reactions. We 
have used the LLA to sum gluon radiation effects induced in high 
energy hadronic reactions. We have obtained this way a rise of the 
nucleon-nucleon total cross section of 15 mb from 60 GeV to 540 
GeV. We have exploited the existence of a preconfinement transi- 
tion in the LLA to study scaling violations in the framework of the 
dual parton model. 


3695 (SLAC-PUB—3426) Taus: a probe of new W and 
Z couplings. Haber, H.E. (California Univ., Santa Cruz 
(USA). Dept. of Physics; Stanford Linear Accelerator 
Center, CA (USA)). Aug 1984. Contract AC03-76SF00515. 
3p. (CONF-8406198—11). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE85001881. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

If new heavier W's and/or Z's are discovered at the SSC, 
only partial information on their couplings to quarks and leptons 
can be obtained by studying their decays into electrons and muons. 
In particular, without polarized beams, one cannot distinguish be- 
tween heavy W's which have left-handed (W/sub L/) or right- 
handed (W/sub R/) couplings to all fermions. Here, we study the 
tau decays of W/sub L/ and W/sub R/ and compute the distribu- 
tions of the tau decay products. The most striking effect is W > 
tau + N followed by tau — 7 nu/sub tau/; the pT distribution of 
the pion can distinguish W/sub L/ from W/sub R/ (without a 
measurement of the pion electric charge). 


3696 (SLAC-PUB—3429) Coherent QCD radiation from 
active and spectator jets at the SSC. Brodsky, S.J. (Stanford 
Linear Accelerator Center, CA (USA)). Aug 1984. Contract 
ACO03-76SF00515. 2p. (CONF-8406198—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85001880. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

A gauge theory model is given which accounts for spectator 
jet radiation, interference effects between spectator and active jets, 
and coherence corrections when final state quark and gluon jets 
overlap. A simple Abelian complex color charge model can be used 
to mimic the QCD coherence effects. 


3697 Possible interpretation of a new resonance et 8.3 
GeV. Lane, K.; Meshkov, S.; Wilczek, F. (Department of 
Physics, The Ohio State University, Columbus, Ohio 
43210). Physical Review Letters; 53: No. 18, 1718-1720(29 Oct 
1984). Contract AC02-76ER01545. 

It is discussed whether the recently discovered resonance at 
8.3 GeV can be interpreted as a weakly coupled fundamental pseu- 
doscalar. Such a particle is readily incorporated in an SU(2) x U(1) 
gauge theory framework. The importnace of mixing with eta/sub 
B/,eta/sub B//sup prime/ for the phenomenology of such a parti- 
cle is emphasized, and critical tests of their identification are pro- 


3698 Relativistic naive quark model for spinning quarks 
in mesons, Crater, H.W.; Van Alstine, P. (Department of 
Physics, University of Tennessee Space Institute, Tulla- 
homa, Tennessee 37388). Physical Review Letters; 53: No. 16, 
1527-1530(15 Oct 1984). 

We use two-body Dirac equations (derived from Dirac’s 
constraint mechanics and supersymmetry) to make the naive quark 
model fully relativistic. Our covariant equations incorporate not 
only relativistic kinematics but also dynamical recoil effects that 
generalize Breit corrections to forms that have well-defined quan- 
tum short-distance behavior. In these equations, a crude but covar- 
iant generalization of Richardson's static quark potential produces a 
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surprisingly good one-parameter relativistic fit to the meson spec- 
trum. 


3699 Identical particle states and operators and the case 
of two-electron scattering. Ferrell, W.R.; Ritchie, R.H.; Fer- 
rell, T.L. (Health and Safety Research Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). dae 
can Journal of Physics; 52: No. 0, 915-920(Oct 1984). Con- 
tract W-7405-ENG-26. 

A simplified notation is introduced for dealing with systems 
of indistinguishable fermions and bosons. The second-quantized 
form of system operators is obtained in a simpler manner than is 
offered ordinarily in textbooks. Details of the calculation of the 
nonrelativistic Maller cross section for scattering of two electrons 
are given as an example. 


3700 Addendum to "Lepton-pair production as a signa- 
ture of supersymmetry”. Dicus, D.A.; Nandi, S.; Repko, 
W.W.; Tata, X. (Center for Particle Theory, the University 
of Texas, Austin, Texas 78712). Physical Review [Section] D: 
Particles and Fields; 30: No. 5, 1112-1114(1 Sep 1984). 

The results of our previous calculation of lepton-pair pro- 
duction via the reaction e* e-—-Zgamma-tilde—!1* l- gamma-tilde- 
gamma-tilde (1 = e or p) are used to explicitly obtain the distribu- 
tion of events as a function of the opening angle between the lep- 
tons for both DESY PETRA and Stanford Linear Collider ener- 
gies. The double energy distributions expected at PETRA for the 
charged leptons are also presented. 


3701 Zeros in y+e—-W-+v. Mikaelian, K.O. (Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Physical Review [Sec- 
tion] D: Particles and Fields; 30: No. 5, 1115-1116(1 Sep 
1984). Contract W-7405-ENG-48. 

We point out a misprint in the differential cross section for 
‘ye—Wv reported recently by Ginzburg, Kotkin, Parful, and Serbo. 
The corrected expression has a zero in accordance with the general 
formula derived earlier by Mikaelian. We plot the angular distribu- 
tion for different values of x, the anomalous-magnetic-moment pa- 
rameter of the W. We suggest that the reaction ‘ye—>-Wv is an at- 
tractive way to measure k because the distributions are sensitive to 
it and the zero exists only if kx = +1 as in the standard 
electroweak theory. 


3702 Neutrino-induced muon flux deep underground and 
search for neutrino oscillations. Gaisser, T.K.; Stanev, T. 
(Bartol Research Foundation of The Franklin Institute, Uni- 
versity of Delaware, Newark, Delaware 19716). Physical 
Review [Section] D: Particles and Fields; 30: No. 5, 985-990(1 
Sep 1984). Contract AC02-78ER05007. 

We derive the flux of muons induced by interaction of v/sub 
p/ in rock as a function of neutrino energy and angle. Stopping 
muons come from relatively-low-energy neutrinos and therefore 
have somewhat greater potential sensitivity to neutrino oscillations 
than the higher-energy through-going muons, but their flux is 
lower. 


3703 Six-quark probabilities and dibaryons in Y-N scat- 
tering. Heddle, D.P.; Kisslinger, L.S. (Department of Phys- 
ics, Carnegie-Mellon University, Pittsburgh, Pennsylvania 
15213 and Department of Physics, Brookhaven National 
Laboratory, Upton, New York 11973). Physical Review [Sec- 
tion] C: Nuclear Physics; 30: No. 3, 965-968(Sep 1984). 

Six-quark probabilities for the AN and =N scattering systems 
are calculated in the hybrid quark model. A coupled-channel treat- 
ment based on modified Nijmegan potentials is carried out in the 
external region. Implications for a possible dibaryon in the AN 
system are discussed. 


3704 Multiple production =? W and Z asa _—- of om 
strong interactions. Chanowitz, M.S.; Gaillard, M 
rence Berkeley Lab., CA). Physics Letters, (Section) 'B: 142: 
No. 1/2, 85-90(12 Jul 1984). 

Anomalously large cross sections for multi W and Z final 
states will occur at SSC energies if electroweak symmetry breaking 
is due to new strong interactions. 
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3705 Binding energies of AA hypernuclei and the AA 

interaction. Bodmer, A.R.; Usmani, Q.N.; Carlson, J. (Ar- 

_— National Lab., IL). Sear Physics [Section] A; 422: 
io. 3, 510-526(2 Jul 1984). 

The binding energies of the AA hypernuclei sub(AA)’°Be 
and sub(AA)®He are calculated variationally with a 2a + 2A and 
with an a+2A model, respectively. For sub(AA)*°Be the integra- 
tions were made with Monte Carlo technique while for 
sub(AA)*He direct numerical methods were used. A wide range of 
phenomenological AA potentials based on meson-exchange models 
was considered. An approximately universal linear relation between 
the calculated values of Bsub(AA)(sub(AA)'°Be) and of 
Bsub(AA)(sub(AA)*He) is obtained. For the experimental value of 
Bsub(AA)(sub(AA)*°Be)= 17.7+-0.1 MeV this relation predicts a 
much too small value of Bsub(AA)(sub(AA)®He), well below the 
lower limit of the quoted experimental value of 10.9+-0.6 MeV. 
For AA potentials with repulsive cores the relations, for a given 
Bsub(AA)(sub(AA)’°Be), between the low-energy AA scattering pa- 
rameters a, f and the intrinsic range b are both approximately uni- 
versal and independent of the detailed potential shape. For the ex- 
perimental value of Bsub(AA)(sub(AA)*°Be) the preferred values 
are 2.5< or approx.-a< or approx.3.5 fm, 2.6< or approx.to< or 
approx.3.1 fm. The large and negative values of a correspond to 
conditions not too far from a bound 4S AA state and could indi- 
cate a 6-quark dibaryon state with the same quantum numbers and 
above the AA threshold. 


3706 Heavy unstable neutrinos from weak boson decays. 
Barger, V.; Keung, W.Y.; Phillips, R.J.N. (Wisconsin Univ., 
Madison). Physics Letters, [Section] B; 141: No. 1/2, 126- 
128(21 Jun 1984). 

Heavy fourth-generation neutrinos v4 produced at colliders 
via Z°->anti vsvs may be detected via their decays in flight vs- 
>1+W (virtual) if the neutrino mixing matrix elements Usub(4l) 
(l=e, p, tau) have appropriate size. For neutrino mass m4= 15 GeV 
and vertical strokeUsub(4l)vertical strokeapprox.=10~‘, the mean 
decay length is about 40 cm and scales with vertical strokeUverti- 
cal stroke™?(m,)~* for msub(tau) << m4 << Msub(Z). Searches 
via W->Lv, are another possibility. 


3707 Baryon wave functions and nucleon decay. 
Brodsky, S.J.; Ellis, J.; Hagelin, J.S.; Sachrajda, C.T. (Stan- 
ford Linear Accelerator Center, CA). Nuclear Physics [Sec- 
tion] B; 238: No. 3, 561-581(18 Jun 1984). 

We apply to nucleon decay the knowledge about the short- 
distance structure of baryon wave functions gleaned from QCD 
form factor calculations and the J/psi -> anti pp decay rate. We 
review the uncertainties arising when current algebra and PCAC 
are used to relate N -> anti 1 + meson decay rates to [Overtical 
strokeqqqvertical strokeN] matrix elements. We show that the rele- 
vant matrix elements are not directly related to those of the leading 
twist operators measured in conventional high momentum transfer 
physics, but argue for an indirect relation based on models that fit 
both form factor and J/psi decay data. We use these inputs to cal- 
culate the p -> e* 7° decay rate in minimal SU(5) and other grand 
unified theories (GUTs) for a specified value of the heavy vector 
boson mass msub(x). Our results combined with the recent experi- 
mental lower limit on this mode indicate that msub(x) > 2x10 
GeV in the minimal SU(5) GUT, and we derive analogous bounds 
for supersymmetric GUTs. Our calculated lifetime for a given 
value of msub(x) is considerably shorter than previous estimates 
made using non-relativistic SU(6) or the bag model, a difference 
traceable to the different normalizations of 2 and 3 quark wave 
functions at short distances. 
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REFER ALSO TO CITATION(S) 6453003569, 3679 


3708 (FNAL—84/81-T) Searching for new W's and as- 
sociated neutrinos. Gunion, J.F.; Kayser, B. (California 
Univ., Davis (USA); National Science Foundation, Wash- 
ington, DC (USA). Div. of Physics). Aug 1984. Contract 

76CH03000;A T03-76ER70191. 4p. (CONF-8406198— 
1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DEsAolTese. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Several alternative scenarios for new W's and their associat- 
ed neutrinos are explored with emphasis on the discovery of these 


particles at ep and pp colliders. 


3709 (LA-UR—84-2861) Supersymmetry in physics, in- 
troduction and overview. Campbell, D.K.; Kostelecky, V.A. 
(Los Alamos National Lab., NM (USA)). 1983. Contract 
W-7405-ENG-36. 45p. (CONF-831267—5). NTIS, PC A03/ 
MF A011; GPO Dep. File Number DE85002018 

From Workshop on supersymmetry in shyeice; Los Alamos, 
NM, USA (15 Dec 1983). 

Some of the basic concepts in Lie Algebra and superalgebra 
theory are reviewed, and then an elementary summary of each of 
the areas in which supersymmetry has already been applied is 
given. These areas include nuclear physics, condensed matter and 
statistical physics, and particle physics and supergravity. (WHK). 


3710 Goldstone fermions in supersymmetric theories at 
finite temperature. Aoyama, H.; Boyanovsky, D. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Physical Review [Section] D: Particles and 
Fields; 30: No. 6, 1336-1363(15 Sep 1984). Contract AC03- 
76SF005 15. 

The behavior of supersymmetric theories at finite tempera- 
ture is examined. It is shown that supersymmetry is broken for any 
T> or =0 because of the different statistics obeyed by bosons and 
fermions. This breaking is always associated with a Goldstone 
mode(s). This phenomenon is shown to take place even in a free 
massive theory, where the Goldstone modes are created by com- 
posite fermion-boson bilinear operators. In the interacting theory 
with chiral symmetry, the same bilinear operators create the chiral 
doublet of Goldstone fermions, which is shown to saturate the 
Ward-Takahashi identities up to one loop. Because of this spontane- 
ous supersymmetry breaking, the fermions and the bosons acquire 
different effective masses. In theories without chiral symmetry, at 
the tree level the fermion-boson bilinear operators create Goldstone 
modes, but at higher orders these modes become massive and the 
elementary fermion becomes the Goldstone field because of the 
mixing with these bilinear operators. 


3711 Theoretical aspects of hybrid chiral bag models. 
Mulders, P.J. (Center for Theoretical Ph phous Thane 
for Nuclear Science and Department of Physics, Massachu- 
setts Institute e Technology, Cambridge, Massachusetts 
02139). Ph ‘eview [Section] D: Particles and Fields; 30: 
No. 5, 1073-10831 ‘Ser Sep 1984). Contract AC02-76ER03069. 

In hybrid chiral bag models (HCBM’s) the quarks are the 
source for the pion field outside the bag. If we want to solve this 
model with a classical external soliton solution and quantized fer- 
mions, it is necessary to evaluate the vacuum expectation values 
(VEV's) of those operators that contain fermion fields and appear 
in the boundary conditions. When the external solution is the so- 
called hedgehog solution, pi-arrow-right(r,t) = f/sub 7/@(r)r, the 
relevant VEV is where eta is a cutoff parameter (eta—0). To obtain 
this result we have used a multiple-reflection expansion of the 
Green's function, while Co(@) is evaluated numerically. We discuss 
the infinite contribution in the above VEV, and show that 
4rC,(6)/R is precisely the derivative of the Casimir energy with 
respect to @. We also discuss some solutions of the HCBM for bag 
radii varying from 0 to oo. 
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REFER ALSO TO CITATION(S) 6454003546, 3548, 3571, 3696, 3698, 3707, 
3709, 3710, 3711 


3712 (BNL—35294) Status of the theory of QCD 
plasma. Kapusta, J.I. (Brookhaven National Lab., Upton, 
NY (USA)). 1984. Contract AC02-76CHO00016. 20p. 
(CONF-8406183—5). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001236. 

From 15. international symposium on multiparticle dynamics; 
Lund, Sweden (11 Jun 1984). 

There is mounting evidence, based on many theoretical ap- 
proaches, that color is deconfined and chiral symmetry is restored 
at temperatures greater than about 200 MeV. Reasonable estimates 
of the energy density to be expected in high energy heavy ion colli- 
sions suggest that QCD plasma may be formed in the laboratory. 
Preposed experimental signals may allow us to infer such quantities 
as the temperature, the quark dispersion relation, the space-time 
evolution and, perhaps, even the order of the phase transition. 52 
references. 


3713 (BROWN/HET—538) Axial anomaly and index 
theorem for manifolds with boundary. Ninomiya, M.; Tan, 
C.I. (Brown Univ., Providence, RI (USA). Dept. of Phys- 
ics). 1984. Contract AC02-76ER03130. 26p. NTIS, PC A03. 
File Number T185002582. 

The use of the APS theorem for detecting axial anomaly for 
manifolds with boundary is discussed. The necessity of imposing 
non-local boundary conditions for the Euclidean Dirac operator is 
explained and a physical interpretation is provided. The notion of a 
handed non-local boundary condition is introduced. The index for 
the Dirac operator for general gauge fields is found on a cylinder 
and on a disk. A similar analysis is also carried out for general sepa- 
rable gauge fields in four dimensions. 


3714 (CALT—68-1143) Monte-Carlo Renormalization 
Group for SU(3) lattice gauge theory. Gupta, R.; Guralnik, 
G.; Patel, A.; Warnock, T.; Zemach, C. (Northeastern 
Univ., Boston, MA (USA). Dept. of Physics; Los Alamos 
National Lab., NM (USA); California Inst. of Tech., Pasa- 
dena (USA); Cray Research, Inc., Los Alamos, NM (USA); 
Los Alamos National Lab., NM (USA)). Jun 1984. Contract 
AC02-76ER03130. 10p. (NUB—2635). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002581. 

We present the first results for the non-perturbative B-func- 
tion along the Wilson axis for the SU(3) pure gauge theory using 
the Monte-Carlo Renormalization Group (MCRG) method. The re- 
sults show that there is no asymptotic scaling for K/sub F/<6.1. 
The renormalized action generated by the V3 block transformation 
is also estimated for use in future calculations. 


3715 (DOE/ER/40059—2) Gauge theories and unifica- 
tion of elementary particle interactions. Progress report, Feb- 
ruary 1, 1983-May 1, 1984. Vaughn, M.T. (Northeastern 
Univ., Boston, MA (USA). Dept. of Physics). Aug 1984. 
Contract AC02-82ER40059. Sp. NTIS, PC A02. File 
Number TI85001709. 

The author, in collaboration with M. Machacek, the two- 
loop §-functions in a general renormalizable field theory with 
scalar, fermion, and (vector) gauge fields. To date, the 8 functions 
for the gauge couplings have been evaluated (using the anti MS 
renormalization scheme), and most of the analysis of the scalar 
quartic couplings has been completed. A graduate research assistant 
(E. Eliasson) has been calculating radiative corrections to various 
electroweak processes in grand unified theories w.th hidden sector 
supergravity. In particular, corrections to sin? theta/sub w/ and the 
p decay rate, as well as the electroweak rho parameter, have been 
calculated. 


3716 Higher order oe 4 
theorems in hadron compton scattering. Ragusa, (Sao 
Paulo Univ., Sao Carlos (Brazil). Inst. de Fisica e eaiin 
1982. 7p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE84703331. 
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Using gauge invariance it is shown that the time-space part 
of excited state hadron compton scattering amplitude can be writ- 
ten as E sup(af) sub(o) = K’sub(j) GAMMA sup(a8) sub(ij) 
where GAMMA sup(a8) sub(ij) is odd under crossing in the Breit 
frame. The usefulness of this result in obtainning higher order low 
energy theorems for the Compton amplitude is discussed. 


3717 (IFQSC-PREP—04/82) Equations of motion of 
non-abelian charged spin particle in Yang-Mills field. Ra; 
S. (Sao Paulo Univ., Sao Carlos (Brazil). Inst. de Fisica e 
Quimica). 1982. 12p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84703332. 

The equations of motion of a non-abelian charged spin parti- 
cle are derived from energy momentum conservation and covariant 
charge conservation following the moment method of Papapetrou. 


3718 (ITEP—14(1983)) Field configurations of the 3+1 
QCD vacuum in the large N limit. Simonov, Yu.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki). 1983. 9p. NTIS (US Sales Only), PC ‘A02/MF A0l. 
File Number DE84703319. 

The constant field configurations are studied for an arbitrary 
number of colors, N, in the quantum Hamiltonian approach. Classi- 
fication of gauge invariant and noninvariant degrees of freedom is 
presented and Hamiltonian equations are written in terms of the 
former. For two types of configurations the equations are solved in 
the limit of large N. For the quasicollinear case, when all three 
matrix vector potentials Asub(i) are nearly commuting, there is no 
selfconsistent solution, while for "angle independent” configura- 
tions, an approximate self-consistent solution exists predicting a rea- 
sonable N? dependence for the vacuum energy. The solution ob- 
tained does not correspond to the “master field in the strong sense”. 


3719 (KEK—82-2) Report of meeting on phenomenology 
of gauge theory. Kato, Kiyoshi; Kobayashi, Makoto; Muta, 
Taizo (eds.). (National Lab. for High Energy Physics, Oho, 
Ibaraki (Japan)). May 1982. 107p. (In Japanese). (CONF- 
8112107—). NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE85780077. 

From Meeting on phenomenology of gauge theory; Oho, 
Ibaraki, Japan (7 Dec 1981). 

Separate entries were made in the data base for the papers 
presented. (WHK) 


3720 (NBI-HE—84-11) Non-abelian bosonization in the 
operator language. Abdalla, E.; Abdalla, M.C.B. (Niels Bohr 
Inst., Co gen (Denmark)). Mar 1984. 27p. NTIS (US 
Sales y), PC A03/MF AO1. File Number DE84703333. 

The authors discuss the recently discovered non-abelian bo- 
sonization in two dimensions and compare it to the well known op- 
erator methods used in the abelian case. 


3721 (NBI-HE—84-12) Quantization procedure for in- 
definite metric fields, and non compact sigma models. Ab- 
dalla, E. (Niels Bohr Inst., Goby Pee (Denmark)). Mar 
1984. 1lp. NTIS (US Sales » PC A02/MF AOl1. File 
Number DE84703334. 

The canonical quantization of fields with indefinite metric is 
studied. The procedures are analyzed in the case of non compact 
sigma models, and briefy related to functional methods. 


3722 (NIKHEF-H—83-23) Details of the variational in- 
vestigations of SU(2) Euclidean lattice gauge theories. Hari 
Dass, N.D.; Lauwers, P.G. (Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie H). Dec 1983. 64p. NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE84703335. 

For non-abelian gauge theories in 3 + 1 dimensions the 
Monte Carlo studies face considerable obstacles in the limit (8 = 
1/g? to infinity. It is therefore desirable to complement existing MC 
studies with studies of a more analytic nature. In this article the au- 
thors present various details of the application of Rayleigh-Ritz 
variational techniques with one parameter Ansaetz to SU(2) Euclid- 
ean lattice gauge theories in three and four dimensions. 
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3723 (SLAC-PUB—3438) Higher twist, heavy quark, 
and coherent phenomena in QCD. Brodsky, S.J. (Stanford 
Linear Accelerator Center, CA (USA)). Sep 1984. Contract 
AC03-76SF00515. 3p. (CONF-840757—19). NTIS, PC A02. 
File Number T185002715. 

From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

Scaling violations in QCD arise in two basic ways: (1) loga- 
rithmic corrections, associated with the variation of the running 
coupling constant and the radiative corrections which produce 
structure- and fragmentation-function evolution; and (2) power-law 
corrections, due to finite mass effects, multiparticle scattering proc- 
esses, coherent wavefunction effects, and other non-perturbative 
phenomena. Aspects are briefly discussed. 


(WIS-PH—83/48) Supersymmetric unified 
siteness and the quark/lepton generation structure. Da 

A.; Sonnenschein, J. (Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Nuclear Physics). Dec 1983. 19p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE84703336. 

We attempt to construct a realistic model, incorporating the 
ideas of supersymmetry, compositeness and unification. Unifi- 
cation dictates the preon/spectator SU(3)xSU(2)xU(1) assignments, 
while supersymmetry tackles the hierachy problem and partially 
protects chiral invariance. It is primarily the presence of scalar 
preons which allows for a ‘t Hooft-A ppelquist-Carazzone consistent 
composite generation structure. The various quark/leptons are in- 
ternally distinguished, with U(1)sub(R) serving as a broken horizon- 
tal symmetry. To demonstrate our idea, unified SU(10) is invoked 
to give birth to es SU(5)sub(HC) compositeness with 
four low-lying standard families. 


compo- 
vidson, 


3725 Monte Carlo renormalization group for SU(3) lat- 
tice gauge theory. Gupta, R.; Guralnik, G.; Patel, A.; War- 
ania ts T.; Zemach, C. ysics ent, Northeastern 
University, Boston, Massachusetts 02115). Physical Review 
Letters; 53: No. 18, 1721-1724(29 Oct 1984). Contract AC02- 
76ER03130;AC03-81ER40050 

We present the first results for the nonperturbative 8 func- 
tion along the Wilson axis for the SU(3) pure gauge theory using 
the Monte Carlo renormalization-group method. The results show 
that there is no asymptotic scaling for the coupling in the funda- 
mental representation K/sub F/<6.1. The renormalized action gen- 
erated by the V3 block transformation is also estimated for use in 
future calculations. 


3726 Soluble systems in quan gravity. Martinec, E. 
(Stanford Linear Focdiiaen tn wart Stanford University, 
Stanford, California 94305 and Newman Laboratory of Nu- 
clear Studies, Cornell University, Ithaca, New York, 14853). 
Physical Review [Section] D: Particles and Fields; 30: No. 6, 
1198-1204(15 Sep 1984). Contract AC03-76SFO00515. 

(1+1)- and (2+1)-dimensional gravity are quantized in a 
gauge where the dynamics reduces to a finite number of physical 
degrees of freedom. The inclusion of scalar matter fields in the 
(1+ 1)-dimensional case is also considered. 


3727 T expansion: A nonperturbative analytic tool for 
Hamiltonian systems. Horn, D.; Weinstein, M. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Physical Review [Section] D: Particles and 
Fields; 30: No. 6, 1256-1270(15 Sep 1984). Contract AC03- 
76SF00515. 

A systematic nonperturbative scheme is developed to calcu- 
late the ground-state expectation values of arbitrary operators for 
any Hamiltonian system. Quantities computed in this way converge 
rapidly to their true expectation values. The method is based upon 
the use of the operator e/sup -t/H to contract any trial state onto 
the true ground state of the Hamiltonian H. We express all expecta- 
tion values in the contracted state as a power series in t, and recon- 
struct t—>co behavior by means of Pade approximants. The problem 
associated with factors of spatial volume is taken care of by devel- 
oping a connected graph expansion for matrix elements of arbitrary 
operators taken between arbitrary states. We investigate Pade meth- 
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ods for the t series and discuss the merits of various procedures. As 
examples of the power of this technique we present results obtained 
for the Heisenberg and Ising models in 1+1 dimensions starting 
from simple mean-field wave functions. The improvement upon 
mean-field results is remarkable for the amount of effort required. 
The connection between our method and conventional perturbation 
theory is established, and a generalization of the technique which 
allows us to exploit off-diagonal matrix elements is introduced. The 
bistate procedure is used to develop a t expansion for the ground- 
state energy of the Ising model which is, term by term, self-dual. 


3728 Infrared divergences in three-dimensional gauge 
theories. Guendelman, E.I.; Radulovic, Z.M. (Center for 
Theoretical Physics, Laboratory for Nuclear Science and 

t of Physics, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). Physical Review [Sec- 
tion] D: Particles and Fields; 30: No. 6, 1338-1348(15 Sep 
1984). Contract AC02-76ER03069. 

The loop expansion in massless three-dimensional gauge 
theories develops infrared divergences starting at the two-loop 
level. However, we show that the divergences in QCDs which 
arise through the three-loop level (g*) can be removed by using a 
residual gauge freedom in covariant a gauges. Divergences in 
gauge-invariant amplitudes arise at g* order, as shown explicitly for 
the Wilson loop. Massless scalar QED develops a gauge-invariant 
singularity at order g*, which can be canceled by changing the per- 
turbative vacuum. 


Gauge invariance and fractional quantum Hall 
effect. Tao, R.; Wu, Y. (Department of Physics FM-15, Uni- 
pnd of Washington, Seattle, Washington 98195). Physical 

‘eview [Section] B: Condensed Matter; 30: No. 2, 1097- 
tosecs Jul 1984). Contract AC06-81ER40048. 

It is shown that gauge-invariance arguments imply the possi- 
bility of the fractional quantum Hall effect; the Hall conductance is 
accurately quantized to a rational value. The ground state of a 
system showing the fractional quantum Hall effect must be degen- 
erate; the nondegenerate ground state can only produce the integral 
quantum Hall effect. 


3730 Phase cg agg te for ee ee 

3-8, gauge theories in dimensions, Ardill, R.W. B. 
Creutz, M.; Moriarty, KIM. M. (Royal Holloway Coll., Eng- 
lefield Green, England). Journal of Physics G: Nuclear Phys- 
ics; 10: No. 7, 867-873(Jul 1984). 

By computer simulation, SU(N) lattice gauge theory is stud- 
ied with an action containing couplings with the plaquette trace in 
both the fundamental and adjoint representations of the group. 
Whether such an action will permit continuation around the phase 
transition of the Wilson theory when N exceeds four is investigat- 
ed. By extrapolating this transition to where its latent heat vanishes, 
the corresponding critical points for N up to eight, are located. 


3731 Three-dimensional cosmological gravity: Dynamics 
of constant curvature. Deser, S.; Jackiw, R. (Department of 
Physics, Brandeis University, Waltham, Massacchusetts 
02254). Annals of Physics (New York); 153: No. 2, 405-416(1 
Apr 1984). Contract AC02-76ER03069. 

In three space-time dimensions, Einstein's equations with 
cosmological constant A imply that the curvature is constant out- 
side sources. When particles are present,, they alter the global 
properties of the exterior geometry. In the De Sitter case, space is a 
two-sphere and static many-body solutions are quite different from 
their A = 0 counterparts; in particular particles lie at antipodal 
points, with the great-wedge between them excised. These configu- 
rations are analyzed in terms of the general static solution to the 
exterior field equations. 


ectorized code for Monte Carlo 
theories. Barkai, D.; Mor- 


Highly optimized v 

7 of SU(3) lattice gauge 
iarty, K.J.M.; Rebbi, C. ‘Colenadie State Univ., Fort Col- 
1900). Computer Physics Communications; 32: No. 1, 1-9(Apr 
New methods are introduced for improving the performance 

of the vectorized Monte Carlo SU(3) lattice gauge theory algo- 
rithm using the CDC CYBER 205. Structure, algorithm and pro- 
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gramming considerations are discussed. The performance achieved 
for a 16* lattice on a 2-pipe system may be phrased in terms of the 
link update time or overall MFLOPS rates. For 32-bit arithmetic it 
is 36.3 s/link for 8 hits per iteration (40.9 ys for 10 hits) or 101.5 
MFLOPS. 


6455 Scattering Theory 


New integral equation for three-body scattering in 
configuration space. Friar, J.L.; Gibson, B.F. (Los Alamos 
National Lab., NM (USA). Theoretical Div.); Klink, W.H.; 
Payne, G.L.; Polyzou, W.N. (Iowa Univ., Iowa City 
(USA). Dept. of Physics and Astronomy). pp 313-314 of 
Few body problems in physics. Vol. 2. Contributed papers. 
Zeitnitz, B. (Karlsruhe Univ. (T.H.) (Germany, F.R.); Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.)). 
$0862) Netherlands; North-Holland (1984). (CONF- 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 
Published in summary form only. 
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REFER ALSO TO CITATION(S) 6510002442, 3133 


3734 (DOE/ER/10364—72) Research in theoretical nu- 
clear physics. Progress report, September 1983-August 1984, 
Bayman, B.F.; Ellis, P.J.; Kapusta, J.I.; Tang, Y.C. (Minne- 
sota Univ., Minneapolis (USA). School of Physics and As- 
tronomy). 11 Sep 1984. Contract AC02-79ER10364. 41p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85000806. 

Progress is briefly reported on the following studies: anoma- 
lously short mean free paths in peripheral relativistic collisions, 
spin-dependent effects in heavy ion reactions, polarization potential 
for heavy ions, form factors for the collision of deformed nuclei, 
geometrical calculation of nucleus-nucleus reaction cross section, 
gamma decay of the giant quadrupole resonance, form factors for 
a-transfer reactions, the effect of channel coupling on sub-barrier 
fusion, study of shock and detonation waves, dynamical aspects of 
the nuclear matter-quark matter phase transition, study of reaction 
mechanisms at the energy region of BEVALAC, three-cluster reso- 
nating-group method of alpha plus two s-shell cluster systems in the 
coupled-channel formalism, multi-configuration resonating group 
study of the seven-nucleon system with realistic cluster wave func- 
tions, distortion effects in the d + *H system, a* - 7~ mass differ- 
ence at finite temperature, is a spontaneously broken supersym- 
metry restored at positive temperature, electron-positron pair pro- 
duction and chiral symmetry in the hot QCD plasma, birth of the 
QCD plasma in a supersaturated pion vapor, proton stopping 
power of heavy nuclei (dynamics of proton-nucleus reactions), hy- 
drodynamics of relativistic nucleus-nucleus collisions, status of the 
theory of QCD plasma, pion interferometry for exploding sources, 
and nucleation rate for black holes. Proposed work is summarized, 
and publications are listed. (WHK) 


3735 (HMI-B—410) Annual report of scientific activi- 
ties 1983 of the HMI, Bereich Kern- und Strahlenphysik. 
(Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. 
(Germany, F.R.). Bereich Kern- und Strahlenphysik). 1984. 
173p. (In German and English). NTIS (US Sales Only), PC 
A08/MF AO1. File Number DE84752248. 

This annual report contains the extended abstracts of the 
work performed at the named institute together with a list of publi- 
cations and speeches. The work concerns theoretical nuclear phys- 
ics, nuclear reactions, hyperfine interactions, atomic collisions, and 
developments of the VICKSI accelerator. See hints under the rele- 





vant topics. Separate entries were made in the data base for the 
project summaries given. 


3736 (INIS-mf—9077) Proceedings of the third minicon- 
ference on coincidence reactions with electromagnetic probes. 
Amsterdam, November 14-15, 1983. (Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie K). 1984. 218p. (CONF-8311195—). 
NTIS (US Sales Only), PC Al0/MF AO1. File Number 
DE85780022. 

From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

Separate entries were made in the data base for the papers 
presented. (WHK) 


3737 (KEK—82-5) Proceedings of the second workshop 
on two nucleon system. Kawa uchi, Masaaki; Namiki, Mikio; 
Fukawa, ong 1 a Ss .). a, ul 1982 for 
High Energy Physics, Oho, Ibaraki (Japan 
(In Japanese). (CONF-8009333—). NTIS (U ay a5 
PC A0S5/MF AO01. File Number Dess780078. 

From 2. workshop on two nucleon system; Oho, Ibaraki, 
Japan (19 Sep 1980). 

Separate entries were made in the data base for the papers 
presented. (WHK) 


6511 Experimental Techniques 


— ALSO TO CITATION(S) 6511003163, 3164, 3175, 3178, 3766, 3794, 


3738 (BNL—35321) Statistical methods of spin assign- 
ment in compound nuclear reactions. Mach, H.; Johns, M.W. 
(Brookhaven National Lab., Upton, NY (USA); McMaster 
Univ., Hamilton, Ontario (Canada)). 1984. Contract AC02- 
76CH00016. Sp. (CONF-840906—13). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85000883. 

From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA {10 Sep 1984). 

Spin assignment to nuclear levels can be obtained from 
standard in-beam gamma-ray spectroscopy techniques and in the 
case of compound nuclear reactions can be complemented by statis- 
tical methods. These are based on a correlation pattern between 
level spin and gamma-ray intensities feeding low-lying levels. Three 
types of intensity and level spin correlations are found suitable for 
spin assignment: shapes of the excitation functions, ratio of intensity 
at two beam energies or populated in two different reactions, and 
feeding distributions. Various empirical attempts are examined and 
the range of applicability of these methods as well as the limitations 
associated with them are given. 12 references. 


3739 (CONF-840882—3) Nuclear structure and reac- 
tions studied with the Darmstadt-Heidelberg crystal ball. 
Metag, V.; Fischer, R.D.; Koch, G.; Kuehn, W.; gf 
hans, R.; Novotny, R,; Ruckelshausen, As Stroeher, Fi.; 
Habs, D; Hennrich, HJ. (Giessen Univ. (Germany, F.R.). 
y Physikalisches Inst.; Max-Planck-Institut fuer Kernphysik, 
aa a (Germany, F.R.); Heidelberg Univ. (Germany, 
R.). Physikalisches Inst.; Gesellschaft fuer Schwerionen- 
Silaene m.b.H., Darmstadt (Germany, F.R.); Argonne 
National Lab., IL (USA); Washington Univ., Seattle 
(USA)). 1984. Contract W-31-109-ENG-38. 18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85002540. 

From International symposium on heavy ion physics; Mt. 
Fuji, Japan (27 Aug 1984). 

Angular momentum distribution in compound nuclei have 
been derived from y-ray multiplicities and angular distributions 
measured with the Darmstadt-Heidelberg crystall ball. The influ- 
ence of dynamic barrier fluctuation on the amount of angular mo- 
mentum absorbed in the fusion process is discussed. Entrance chan- 
nel effects have been observed which result in different decay paths 
for compound nuclei at the same excitation energy and spin in dif- 
ferent target-projectile combinations. The y-decay of resonances in 
the '2C + 1C system has been investigated. The measured y-ray 
yields are consistently smaller than expected for collectively en- 
hanced E2 transitions in a deformed and rigidly rotating intermedi- 
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ate system. The order of magnitude of the experimentally observed 
y-intensity is, however, reproduced in theoretical calculations of 
nuclear bremsstrahlung, using realistic wave functions of the scat- 
tering states. 29 references, 10 figures. 


3740 Stabilization of positron annihilation Doppler- 
broadening data. Smedskjaer, L.C.; Fluss, M.J.; Le 
D.G. (Argonne National Lab., IL (USA). Materials Science 
Div.). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms; 232: 
No. 1, 196-201(Jun 1984). 

The present investigation compares three different methods 
for stabilizing positron annihilation Doppler-broadening data. The 
three methods have in common the use of a reference gamma ray 
line, which is simultaneously measured with the positron annihila- 
tion line at 511 keV. It is shown that a regressional method should 
be used whenever the dominating instability in the data has a 
random nature. A practical example of an application of the regres- 
sional method is given. 


3741 Novel technique for measuring the vector polariza- 
tion of a deuteron. Bonner, B.E.; McNaughton, M.W.; Van 
Dyck, O.B. (Los Alamos National Lab., NM (USA)); 
Turpin, S.E. (Rice Univ., Houston, TX (USA)); Hollas, 
C.L.; Cremans, D.J.; Riley, P.J.; Rodebaugh, R.F. (Texas 
Univ., Austin (USA)); Aas, B.; Weston, G.S. (California 
Univ., Los Angeles (USA)). pp 191-192 of Few body prob- 
lems in physics. Vol. 2. Contributed papers. Zeitnitz, B. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.); Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.)). Amsterdam, 
Netherlands; North-Holland (1984). (CONF- 830862—). 

From 10. international conference on few-body problems in 
paaeien Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 
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3742 (LA-UR—84-921) Precise measurement of the pion 
charge-exchange forward differential cross section at 522 
MeV/c. Gaille, F.C.; Highland, V.L.; Auerbach, L.B.; 
McFarlane, W.K.; Hogan, G.E.; Hoffman, C.M.; Macek, 
R.J.; Morgado, RE, Pratt, J.C.; Werbeck, R.D. Rex emple 
Univ. ., Philadelphia, PA (USA). Dept. of Physics; Los 
Alamos National Lab., NM (USA)). 1983. Contract AC02- 
76ER03539. 10p. (COO—3539-29). NTIS, PC A02. File 
Number TI85001501. 

A precise measurement of the differential cross section at 
zero degrees for the pion charge-exchange reaction 7~ p — 7°n at 
p/sub 7/ = 522 MeV/c has been made. The result is do/d/ 
OMEGA(0°) = 4.32 +- 0.11 mb/sr. 12 references. 


3743 (SLAC-PUB—3420) Measurement of the A-de- 
pendence of the EMC effect and R in deep-inelastic electron 
scattering from nuclei. Rock, S.E. (Stanford Linear Acceler- 
ator Center, CA (USA)). Aug 1984. Contract AC03- 
76SF00515. 4p. — 840757—14). NTIS, PC A02. File 
Number T18500144 

From 22. ceed conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

Significant differences in the inelastic structure functions of 
Fe, Al, and deuterium nuclei have recently been observed in muon 
and electron scattering experiments. This has been interpreted as a 
distortion of the quark momentum distributions in bound nucleons. 
To study the A-dependence of this effect, we have measured differ- 
ential cross sections for the inelastic scattering of electrons from 
deuterium, He, Be, C, Al, Ca, Fe, Ag, and Au over a large kine- 
matic range (x values between 0.09 and 0.9 and Q? values of 2, 5, 
10, and 15 (GeV/c)?). The Stanford Linear Accelerator Center 
(SLAC) provided electrons with incident energies (E) ranging from 
8 to 24.5 GeV. The SLAC 8-GeV/c spectrometer was used at 23 
settings to detect electrons with energies (E’) from 3.1 to 8.4 GeV 
scattered at angles (0) between 11 and 23° 
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3744 (TRI-PP—84-46) Invariant observables in a 
tematics of the (p, 77) reaction. Couvert, P. (British Columbia 
Univ., Vancouver (Canada). t. of Physics). Jun 1984. 
2p. (CONF-£405193 46). NTIS = Sales Only), PC A02/ 
AO01. File Number DE85900286 

From Conference on the intersections between roe) and 

nuclear physics; Steamboat Springs, CO, USA (23 May 1 
he two-body relativistic kinematics g a = , 

theory and pone aay not a matter of controversy. However, in nu- 
clear reactions which involve an important threshold kinetic energy 
and/or high momentum transfers, like exclusive pion production re- 
actions or intermediate energy one-nucleon transfer reactions, it has 
been pointed out recently that the effects of the kinematics may 
have unexpected implications in the interpretation of experimental 
or theoretical results. In this contribution, we define some new kin- 
ematical observables which allow a direct comparison of various 
experimental data of the (p, 7) reaction in a common kinematical 
configuration. 


3745 One-pion-exchange potential. Friar, J.L.; Gibson, 
B.F.; Payne, G.L. (Theoretical Division, Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review [Section] C: Nuclear Physics; 30: No. 3, 1084- 
1086(Sep 1984). 

The one-pion-exchange potential which depends on a single 
(cutoff) parameter is shown to provide an adequate description of 
most of the deuteron observables, provided that the parameter is 
adjusted to produce the correct binding energy. In particular, the 
tensor observables eta and Q are within a few percent of their ex- 
perimental values. Substituting this potential for the *S,-*D; poten- 
tial of a super-soft-core model in a Faddeev calculation of the *H 
ground state increases the binding energy by only 0.1 MeV. 


3746 Variational calculations of resonant states in ‘He. 
Carlson, J.; Pandharipande, V.R.; Wiringa, R.B. (Illinois 
Univ., Urbana). Nuclear Physics [Section] A; 424: No. 1, 47- 
59(30 Jul 1984). 

We present a modified R-matrix method which allows mi- 
croscopic calculations of nucleon-nucleus scattering at low ener- 
gies. This method may be applied in conjunction with any of the 
commonly used methods for the ground states of few-body systems, 
i.e. the Green function Monte Carlo, Faddeev and variational tech- 
niques. We then report results of variational calculations of low- 
energy tp scattering in the region of 0*, QO” and 27 resonances in 
“He. The energies and widths of these resonances are calculated 

using realistic two- and three-nucleon interactions; but, the Cou- 
one interaction is neglected. The three-nucleon interaction is 
found to have a much smaller effect on the energies of the reson- 
ances than on the ground-state energy. 


3747 B-ecay asymmetry of the free neutron. Bopp, P. 
Dubbers, D.; Klemt, E.; Last, J.; Schuetze, H.; Weibler, W. 
(Universitaet Heidelberg (Germany, FR)); Freedman, S.J. 
(Argonne National Laboratory, IL ‘WU. S.A.)); Schaerpf, O. 
(Institut Laue-Langevin, 38 - Grenoble (France)). Journal de 
oo oie Colloque; 45: 21-26(Mar 1984). (CONF- 

From Workshop on reactor based fundamental physics; Gre- 
noble, France (7 Nov 1983). 

The £-decay of polarized neutrons has been studied with the 
new superconducting spectrometer PERKEO at the ILL. The 
energy dependence of the B-decay asymmetry has been measured 
for the first time. From the measured B-asymmetry parameter we 
obtain a new value for the ratio of weak coupling constants 
gsub(A)/gsub(V). 


3748 Time reversal invariance in polarized neutron beta 
decay. _ T.J.; Moses, J.D.; Sunier, J.; Brown, R.E.; 
Lisowski, (Los Alamos National Laboratory, NM 
(U.S.A.)); Mane W. (institut Laue- evin, Grenoble 
(France)); Liaud, P. (University of bery, 73 
(France)). Journal de Physique (Paris), Colloque; 45: 27- 
30(Mar 1984). (CONF-8311112—). 
From Workshop on reactor based fundamental physics; Gre- 
noble, France (7 Nov 1983). 
Measurements of the triple correlation in polarized neutron 
beta decay provide a test of time reversal violation. An experiment 
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that will substantially improve the current limits on this correlation 
is discussed. 


3749 rig <oenag py —trndlagy 


binding energies of few- 
Le nuclei, er ygodigh 


; Wiringa, R.B. (Argonne National 


y, F.R.)). Ams’ 
lands; North-Holland (1984). (CONF-830862—). ‘Contract 
W-31-109-ENG-38. 
From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 
Published in summary form only. 


A=4 level structure from an R-matrix analysis of 
the four nucleon system. Hale, G.M.; Dodder, D.C. (Los 
Alamos National Lab., NM (USA). Theoretical Div.). pp 
433-434 of Few body ae oblems in physics. Vol. 2. Contrib- 
uted papers. Zeitnitz, B. (Karlsruhe Univ. (T. <e (Germany, 
F.R.); ernfo rschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.)). Amsterdam, Netherlands; North-Holland (1984). 
(CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 
Published in summary form only. 


3751 Isospin —, of ow absorption on nucleon 
pairs. Silbar, R.R.; Piasetzky, E. (Los Alamos National 
Lab., NM (USA)). pp 247-248 of Few body problems in 
physics. Vol. 2. Contributed papers. Zeitnitz, B. (Karlsruhe 
niv. (T.H.) (Germany, F.R.); Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.)). Amsterdam, Nether- 
lands; North-Holland (1984). ‘CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

The suppressed ratio of (7~, pn) to (a*, pp) pion absorption 
cross sections on sup(3,4)He has an important contribution from 
NN’ intermediate states. Its experimental energy variation is well 
reproduced using an unitary isobar model. We predict a strong an- 
gular asymmetry for the ratio at higher pion energies. 


3752 S-wave proton-deuteron scattering lengths. Friar, 
J.L.; Gibson, B.F.; Payne, G.L. (Los Alamos National Lab., 
NM (USA). Theoretical Div.). pp 399-400 of Few body 
roblems in physics. Vol. 2. Contributed papers. Zeitnitz, B. 
{Karlsruhe Univ. (T.H.) (Germany, F.R.); Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, FR)). Amsterdam, 
Netherlands; North-Holland (1984). (CONF- 830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Proton-deuteron quartet and doublet s-wave scattering 
lengths resulting from configuration-space Faddeev calculations are 
reported. Our values of ‘aapprox.=14 fm and *aapprox.=0.1 fm 
differ substantially from the accepted experimental values and from 
theoretical estimates using approximate methods to include Cou- 
lomb effects. 


3753 Structure of the *H -> n-+d(dsup(*))vertexes. 
Gibson, B.F. (Los Alamos National Lab., NM (USA). The- 
oretical Div.); Lehman, D.R. (Geo Be Washington Univ., 
Washington, DC (USA). Dept. of Physics). pp 447-448 of 
Few body problems in physics. Vol. 2. Contributed papers. 
Zeitnitz, B. (Karlsruhe Univ. (T.H.) (Germany, F.R. yt Kern- 
forsch trum Karlsruhe G.m.b.H. (Germany, F.R.)). 
aoe. Netherlands; North-Holland (1984). (CONF- 
From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 
Published in summary form only. 





527 / ERA-10/2 


3754 Spin-polarization observables at the J=3/2* reso- 
nance in the reactions *H(dn)*He and *He(d,p)*He. Con- 
zett, H.E. (Lawrence Berkeley Lab., CA (USA)). pp 539- 
542 of Few body = blems in physics. Vol. 2. Contributed 
F Zeitnitz, (Karlsruhe Univ. (T.H.) (Germany, 
» a Karlsruhe G.m.b.H. (Germa- 
R.)). Amsterdam, Netherlands; — (1984). 

(CONF 380862) Contract AC03-76SF0009 

From 10. international conference on - ed problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

With the assumption that a single s-wave J=3/2* reaction 
amplitude contributes to the *H(d, n)**He or *He(d, p)*He reac- 
tion at the J=3/2* resonance, the relative values of the spin-space 
transition matrix elements are fixed. These are used to calculate all 
of the spin-polarization observables. 


3755 Measurement of the analyzing power for the pp -> 
dz* reaction in the region 500-800 MeV. Tippens, W.B.; 
Bhatia, T.S.; Glass, G.; Hiebert, J.C.; Kenefick, R.A.; 
Northcliffe, L.C. (Texas A and M Univ., College Station 
(USA)); Boissevain, J.G.J.; Jarmer, J.J.; Simmons, J.E. (Los 
Alamos National Lab., NM (USA)); Fitzgerald, D. pp 13-14 
of Few body problems in physics. Vol. 2. Contributed 
— Zeitnitz, B. (Karlsruhe Univ. (T.H.) (Germany, 
); Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 

ny, F.R.)). Amsterdam, Netherlands; North-Holland (1984). 
(CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 


3756 Measurement of the Spin correlation parameter 
Asub(nn)(theta) for the pp -> dz* reaction in the region 500- 
800 MeV. Tippens, W.B.; Bhatia, T.S.; Glass, G.; Hiebert, 
J.C; Kenefick R.A.; Northcliffe, L.cC. (Texas A and M 
Univ., College Station (USA)); Boissevain, J.G.J.; Jarmer, 
J.J.; ‘Simmons, J.E. (Los Alamos National Lab., NM 
(USA)); Fitzgerald, D. pp 17-18 of Few body problems in 
physics. Vol. 2. Contributed papers. Zeitnitz, B. (Karlsruhe 
Univ. (T.H.) (Germany, F.R.); Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.)). Amsterdam, Nether- 
lands; North-Holland (1984). (CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 


3757 Energy dependence of the Dsub(NN) parameter 
and of the moduli of the transversity amplitudes at 
thetasub(cm)=90° for pp elastic scattering between 0.9 and 
1.5 GeV/c. Hollas, C.L.; Cremans, D.J.; Ransome, R.D.; 
Riley, P.J. (Texas Univ., ry? (USA)); Bonner, B.E.; 
McNaughton, M.W.; Wood, S . (Los Alamos National Lab., 
NM (USA)). pp 19-20 of Few body problems in physics. 
Vol. 2. Contributed papers. Zeitnitz, B. (Karlsruhe Univ. 
(T.H.) (Germany, F.R.); Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)). Amsterdam, Netherlands; 
North-Holland (1984). (CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 


3758 Dsub(SS), Dsub(LS), Dsub(LL) and P for pp elas- 
tic scattering at 699 and 750 MeV. Cremans, D.J.; Hollas, 
C.L.; McNaughton, K.H.; Riley, P.J.; Rodebaugh, R.F.; 
Shen-wu Xu (Texas Univ., Austin (USA)); Bonner, B.E.; 
McNaughton, M.W.; Van Dyck, O.B.; Sun Tsu-hsun (Los 
Alamos National Lab., NM (USA)). pp 21-22 of Few body 
problems in physics. Vol. 2. Contributed papers. Zeitnitz, B. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.); Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.)). Amsterdam, 
Netherlands; North-Holland (1984). (CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 
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3759 Amplitude reconstruction for pp scattering at 800 
MeV. Rodebaugh, R.F. (Texas Univ., Austin (USA)); 
Bonner, B.E. (Los Alamos Scientific Lab., NM (USA)). pp 
43-44 of Few body problems in physics. Vol. 2. Contributed 
sy Zeitnitz, B. (Karlsruhe Univ. (T.H.) (Germany, 

; Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.)). Amsterdam, Netherlands; North-Holland (1984). 
(CONF-830862—). 

From 10. international conference on few-body problems in 
ae eres F.R. Germany (21 _ 1983). 

lished in summary form onl 


3760 Quasi-free scattering of vi and 7~ from *He and 
‘He at energies from 350 to 475 MeV. Mincehart, R.C.; Bos- 
well, J.; Gugelot, P.C.; Kaeline, J.; McCarthy, J.; Orphanos, 
Ls Smith, Cc; Whitney, RR. (Virginia Univ., ’Charlottes- 
ville (USA). Dept. of Physi ics); Gram, P.A.M. (Los Alamos 
National Lab., NM (USA)). pp 231-232 of Few body prob- 
lems in physics. Vol. 2. Contributed papers. Zeitnitz, B. 
(Karlsruhe Univ. (T.H.) A ype F.R.); Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, )). Amsterdam, 
Netherlands; North-Holland (1984). (CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 


3761 Spin rotation parameters Dsub(NN), Dsub(SL), 
Dsub(SS), Dsub(LS), Dsub(L1) and P for p vectord->p vec- 
tord elastic elastic scattering at 500 and 800 MeV. Tsu-hsun, S.; 
Bonner, B.E.; McNaughton, M.W.; Van Dyck, O.B. (Los 
Alamos National Lab., NM (USA)): Weston, G.S.; Aas, B.; 
Bleszynski, M.; Igo, G.J.; Ohnuma, H. (California Univ., 
Los Angeles (USA)); Cremans, D.J. pp 509-510 of Few 
body problems in physics. Vol. 2. Contributed papers. Zeit- 
nitz, B. (Karlsruhe Univ. (T. 1 (Germany, F.R. »; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.)). Am- 
— ) Netherlands; North-Holland (1984). (CONF- 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 
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3762 (HMI-B—410, pp 10) Determination of a 
from the scattering function. Lipperheide, R.; Fiedeldey, H.; 
Allen, L.J.; Buerger, H.; Naidoo, K.; Sofianos, S.A. 1984. 
NTIS (US Sales *Only), PC A08/MF AOl. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3763 (HMI-B—410, pp 14-15) Heavy-ion fusion at sub- 
barrier energies. Krappe, H.J.; Moehring, K.; Nemes, M.C.; 
Rossner, H. 1984. S (US Sales Only), PC A08/MF 
A01. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3764 (HMI-B—410, pp 21-23) Multifragmentation of 
nuclei. Gross, D.H.E.; Nemes, M.C.; Sa Banhao; Moeller, 
E.; Meng Ta-chung; Fai, G. 1984. ins (US Sales Only), 
PC A08/MF AO1. file Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 

The statistical phase space model for the disintegration of 
the weakly excited spectator remnant in a very high energetic 
photon-nucleus collision was further developed. 


3765 (HMI-B—410, pp 38) Elastic scattering of ‘°C on 
*2C at 20 MeV/nucleon. Bohlen, H.G.; Cramer, J.G.; Chen, 
A.; Oertzen, W. von; ‘Ulrich, 
ilpert, . (In German). NTIS (US Sales Only), 

Pe A08/MF AOl. File Number T184752248. 
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In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3766 (LA-UR—84-2960) Direct mass measurements in 
the light neutron-rich region using a combined energy and 
time-of-flight technique. Pillai, C.; Vieira, D.J.; Butler, G.W.; 
Wouters, J.M.; Rokni, S.H.; Vaziri, K.; Remsber L.P. 
(Oregon State Univ., Corvallis (USA). Dept. of Physics; 
Los Alamos National Lab., NM (USA); Utah State Univ., 
Logan (USA). Dept. of Physics; Brookhaven National Lab., 
Upton, NY (USA)). 1984. Contract W-7405-ENG-36. 8p. 
(CONF-8409143—5). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002026. 

From 7. international conference on atomic masses and fun- 
damental constants (AMCO-7); Darmstadt-Seeheim, F.R. Germany 
(3 Sep 1984). 

Historically, masses have been determined one at a time via 
decay or reaction Q-value measurements. In general only after sev- 
eral such individual measurements could one establish a trend in the 
binding energies and thus develop an improved understanding of 
the nuclear mass surface. With the advancement of online mass 
spectrometers, it became possible to measure long isotopic se- 
quences. Although only alkali elements have been extensively meas- 
ured to date, this technique has proved successful in revealing 
sudden changes in nuclear structure and in pointing out systematic 
deficiencies of various mass models. In the experiment described 
herein, we have worked to extend mass measurement capabilities 
one step further with the development of a more general approach 
in which a whole series of nuclei can be measured simultaneously, 
independent of their N or Z. Below we demonstrate that direct 
mass measurements can be performed for fast recoiling nuclei using 
a combined energy and time-of-flight (i.e., M proportional to ET?) 
technique. 


3767 Relativistic impulse-approximation calculation of 
p-bar-nucleus elastic scattering. Clark, B.C.; Hama, S.; 
McNeil, J.A.; Mercer, R.L.; Ray, L.; Serot, B.D.; Sparrow, 
D.A.; Stricker-Bauer, K. (The Ohio State University, Co- 
lumbus, Ohio 43210). Physical Review Letters; 53: No. 15, 
1423-1426(8 Oct 1984). 

The first calculations of p-bar-nucleus elastic scattering using 
the relativistic impulse approximation are presented and compared 
with the recent 46.8-MeV p-bar-'*C elastic scattering data. The cal- 
culated cross sections agree well with the data. The differences be- 
tween relativistic and nonrelativistic impulse approximation calcula- 
tions using the same input are small. 


e-charge-exchange reactions. 
, D.F.; Holt, R.J.; Jackson, H.E.; 


3768 Inclusive pion singl 
Ashery, D.; Geesaman 
Specht, J.R.; Stephenson, K.E.; Segel, R.E.; Zupranski, P.; 


Baer, H.W.; Bowman, J.D.; Cooper, M.D.; Leitch, M.; Erel, 
A.; Comuzzi, J.; Redwine, R.P.; Tieger, D.R. (Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Physical Review 
[Section] C: Nuclear Physics; 30: No. 3, 946-951(Sep 1984). 
Contract W-31-109-ENG-38. 

The (2*,7°) and (2~,7r°) reactions were studied on a variety 
of nuclei at a bombarding energy of 160 MeV. The full 7° energy 
spectra were measured with a 7° spectrometer at several detection 
angles. The energy spectra and angular distributions are character- 
istic of quasifree reactions. Effects due to multiple scattering, neu- 
tron screening, and Pauli blocking are clearly observed. 


3769 Be via pion double charge exchange. Gilman, R.; 
Fortune, H.T.; Bland, L.C.; Kiziah, R.R.; Moore, C.F.; 
Seidl, P.A.; Morris, C.L.; Cottingame, W.B. (University of 
Pennsylvania, Philadelphia, Pennsylvania 19104). Physical 
rors [Section] C: Nuclear Physics; 30: No. 3, 958-961(Sep 

The *™Be nucleus has been produced in the reaction 
“C(~,a*). The cross section for the reaction is roughly that 
which would be expected from the A/sup -4/3/ mass dependence 
observed for nonanalog (7*,7~ ) reactions on self-conjugate nuclei. 
If it is the ground state that we observe, the mass excess of ‘Be is 
~600 keV smaller (more bound) than expected from systematics. 
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Nonanalog (7p,7*) double charge exchange on 
180, Gilman, R.; Fortune, H.T.; Bland, L.C.; Kiziah, R.R.; 
Moore, C.F.; Seidl, P.A.; Morris, C.L.; Cottingame, W.B. 
(University of Pennsylvania, yg vee any Pennsylvania 
19104). Physical Review [Section] C: Nuclear Physics; 30: No. 
3, 962-964(Sep 1984). 

We present measurements of the nonanalog pion double 
charge exchange reaction, ‘*O(a~,7*) '® C(g.s.), a transition be- 
tween a T = 1 state and a T = 3 state, and compare the results to 
earlier measurements on self-conjugate targets. 


3771 13C(ar+,7-) %O near the Ass resonance. Seidl, 
P.A.; Brown, M.D.; Kiziah, R.R.; Moore, C.F.; Baer, H.; 
Morris, C.L.; Burleson, G.R.; Cottingame, W.B.; Greene, 
S.J.; Bland, L.C.; Gilman, R.; Fortune, H.T. (University of 
Texas at Austin, Austin, Texas 78712). Physical Review [Sec- 
tion] C: Nuclear Physics; 30: No. 3, 1076-1079(Sep 1984). 

We present differential cross sections for “C(m*,r~) %° 
O(g.s.) and *°C(a*,a~) 1 O(4.21 MeV) near the Ass resonance. 
The former exhibits a slowly varying angular distribution between 
0° and 50°, but the excited state angular distribution shows diffrac- 
tive features observed formerly only in J/sup 7/ = 0* to 0* nonan- 
alog double-charge-exchange reactions. 


3772 Reply to ‘Comment on the alpha-alpha potential”. 
Marquez, L. (Centre d'Etudes Nucleaires, F-33170 Gradig- 
nan, France). Physical Review [Section] C: Nuclear Physics; 
30: No. 3, 1104-1104(Sep 1984). 

It is shown that Friedrich's comment is based on his subjec- 
tive interpretation of what is new in my work. 


$773 Calculation of the transition densities for *Be. LU 
Zhaoqgi; HAN Wenshu; ZHANG Xizhen; LI Zhuxia. (Insti- 
tute of Atomic Energy, Academia Sinica, P. O. Box 275, 
Beijing). Chinese Physics; 4: No. 3, 654-660(Jul 1984). 

The monopole mass densities for the 0*1/sub -/s, 2*1/sub -/ 
3, and 4*,/sub -/s states of ®*Be, and the monopole, quadrupole, and 
hexadecapole transition mass densities among the above nine states 
are calculated by means of the generator coordinate method. The 
contour map of the ground state is also obtained; the contour map 
appears dumb-bell shaped and there are two strong localizations of 
the mass density aroung x = +- 1.3 fm (z = 0), d demonstrating 
that the *Be nucleus behaves as two a-particles structure. In our 
calculation both the distance between the two clusters S and the 
potential-well parameter v are chosen as the generator coordinates; 
here v( = Mo/h) characterizes not only the size of the nucleus, but 
also the inner excited states of the cluster. 


3774 (°He,t) reaction at 197 MeV on 72C, 7*Mg, 7°Si 
and “Ca, Tabor, S.L.; Neuschaefer, G.; Carr, J.A.; Petro- 
vich, F.; Chang, C.C.; Guterman, A.; Collins, M.T.; Friesel, 
D.L.; Glover, C.; Werf, S.Y. van der. (Florida State Univ., 
Tallahassee). Nuclear Physics [Section] A; 422: No. 1, 12- 
44(18 Jun 1984). 
Spectra have been measured for the (*He,t) reaction on #C, 
%Mg, Si and “Ca at  Esub(lab)=197 MeV and 
THETAsub(lab)=15°. The analog of the giant dipole resonance 
(GDR) is strongly populated in the charge-exchange reaction for 
each of the targets used in this study. Differences between the spec- 
tral shape of the GDR known in "C, *Si, *Mg and “Ca from 
photonuclear work and their analogs in '*N, 7*P, **Al and “Sc are 
discussed. No evidence is seen for the population of a compact iso- 
vector giant quadrupole resonance (GQR) in any of these targets. 
distributions have been measured at this energy for the 
“Ca(*He,*He), *°Ca(*He,*He’)Ca and “Ca(*He,t)Sc reac- 
tions. The elastic *He scattering from ‘Ca is reasonable described 
by a volume Woods-Saxon optical potential that is very similar to 
one known from lower-energy studies. Collective DWA calcula- 
tions using this potential reproduce the inelastic scattering to the 3~ 
and isoscalar GQR states of Ca and an additional calculation 
using the Goldhaber-Teller model roughly reproduces the meas- 
ured charge-exchange angular distributions of the GDR in “Sc. 
Data for the inelastic-scattering and charge-exchange reactions to a 
few low-lying discrete states and the region including the GDR in 
mass 40 have also been examined in DWA calculations using a mi- 
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croscopic double-folding model with a realistic effective interaction 
and particle-hole wave functions. Where possible results are com- 
pared with results for other probes and rough consistency is found. 
The decomposition of the strength observed in the GDR region via 
(*He,t) is considered in some detail and it is estimated that 30% of 
this strength is AS=1. 96 references. 


3775 The '*7C(,a) reaction and the kerma factor for 
carbon at E /SUB n/ = 14.1 MeV. Haight, R.C.; Barschall, 
H.H.; Grimes, S.M.; Johnson, R.G. (University of Califor- 
nia, Lawrence Livermore National Laboratory, Livermore, 
California). Nuclear Science and Engineering; 87: No. 1, 41- 
47(May 1984). 

Energy and angular distributions of alpha particles from the 
bombardment of carbon foils with 14.1-MeV neutrons were meas- 
ured with a magnetic spectrometer. The observations included 
alpha particles with energies above 1 MeV emitted at angles be- 
tween 19 and 135 deg. The cross section for alpha-particle emission 
obtained by integrating over emission angle was 402 + or - 46 mb. 
From these data and from evaluations of the elastic and inelastic 
scattering cross sections, a kerma factor (energy deposition) of 1.84 
+ or - 0.16 X 10-® cGy.cm? was deduced. The present cross sec- 
tion for the '*C(n,n’3a) reaction is much lower than previous meas- 
urements. 
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3776 (BNL—35239) Low energy antiproton interaction 
studies at Brookhaven. Sakitt, M.; Ashford, V.; Sainio, M.E.; 
Skelly, J.F.; Debbe, R.; Fickinger, W.; Marino, R.; Robin- 
son, D.K. (Brookhaven National Lab., Upton, NY (USA); 
Case Western Reserve Univ., Cleveland, OH (USA)). 1984. 
Contract AC02-76CH00016. 9p. (CONF-840795—2). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85001228. 

From 7. European symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

Results on antiproton quasielastic scattering on Al, Cu and 
Pb for two incident momenta 514 and 633 MeV/c are presented. 
Differential cross sections for these reactions were combined with 
other published data and analyzed with a nonrelativistic optical 
model. Absorption cross section results from our experiment are in 
good agreement with predictions from our optical model fits. Pre- 
liminary results are presented from p elastic scattering on hydrogen 
for the forward angular region in the momentum range from 360 to 
652 MeV/c. We obtain small values of the ratio of the real to imag- 
inary part of the forward scattering amplitude in this momentum in- 
terval. 


3777 (HMI-B—410, pp 12) Model for spin-flip reaction 
in heavy-ion inelastic scattering. Liu, Q.K.K.; Baymen, B.; 
Ellis, P.J.; Chakravarti, S. 1984. NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3778 (HMI-B—410, pp 39-40) Mutual excitation in the 
inelastic scattering of sup(20,22)Ne on **Mg. Ulrich, R.; 
Bohlen, H.G.; Lettau, H.; Miczaika, A.; Oertzen, W. von; 
Weller, W. 1984. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3779 (HMI-B—410, pp 61-64) Simple recipe to calcu- 


late fusion cross sections, Galster, W.; Bohne, W.; Grabisch, 
K.; Kyanowski, A.; Morgenstern, H. 1984. NTIS (US Sales 
Only), PC A08/MF AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 
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3780 (HMI-B—410, pp 65) Direct measurements of 
total reaction cross sections at E/A = 30 and 83 MeV. Kox, 
S.; Gamp, A.; Cherkaoui, R.; Cole, A.J.; Longequeue, N.; 
Menet, J.; Perrin, C.; Viano, J.B. 1984. (in German). NTIS 
(US Sales Only), A08/MF AOl. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3781 (PCCF-T—83-02) 200 MeV proton scattering on 
nuclei. Energetic proton analysis at large angle. Chaigne, G. 
(Clermont-Ferrand-2 Univ., 63 - Aubiere (France). . de 
Physique Corpusculaire; Clermont-Ferrand-2 Univ., 63 - 
Aubiere (France)). 1983. 121p. (In French). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE84751872. 

By means of a magnetic spectrometer for which has been re- 
alized an acceptance’s programme, cross-sections for backward 
emission have been measured (100 MeV till the cinematic limit) 
(102° to 106°) in the interaction proton-nucleus at 200 MeV from 
light, medium and heavy target. Our experimental set-up used from 
a polyethylene target (CH2) allowed to obtain, for the elastic cross- 
section (p,p), values in agreement with those ones determined by an 
analysis in phase-shift at 200 MeV. A comparison of our experimen- 
tal spectra with the theory based on the Q.T.B.S. model (Quasi 
Two Body Scaling) and on a more conventional one of intranuclear 
cascades showed that the knock out mechanisms inside the nucleus 
are always unknown. 


3782 Microscopic of knockout reactions in- 
duced by *Li. Kim, B.T.; U wa, T.; Tamura, T. (Depart- 
ment of Physics, University of Texas, ‘Austin, Texas 78712). 
Physical Review [Section] C: Nuclear Physics; 30: No. 3, 1087- 
1089(Sep 1984). 

Microscopic calculations of the inelastic *Si(*Li,*Li’) reac- 
tion at E/sub lab/ = 156 MeV are performed by 
knockout as the reaction mechanism. It is shown ron such calcula- 
tions explain the high energy parts of the spectra satisfactorily, but 
tend to underestimate significantly the low energy tail of the spec- 
tra. 


Proton resonances in 7°Si from E/sub x/ = 13.4 
to D145 MeV. Nelson, R.O.; Bilpuch, E. ad Westerfeldt, 
C.R.; Mitchell, G.E. (Duke University, Dur North 
Carolina 27706 and Triangle Universities Nuclear Laborato- 
ry, Duke Station, Durham, North Carolina 27706). Physical 
ie [Section] C: Nuclear Physics; 30: No. 3, 755-764(Sep 
1984). 

The *"Al(p,po), (P,P:), (,P2), (Pao), and (p,c1) excitation 
functions were measured at 90°, 105°, 135°, and 160° in the range 
E/sub p/ = 1.85—3.05 MeV with an overall resolution of 350— 
400 eV full width at half maximum. Resonance parameters were ex- 
tracted for 73 resonances with a multilevel, multichannel R-matrix 
analysis code; these parameters include resonance energy, total an- 
gular momentum, partial widths, and channel spin and orbital angu- 
lar momentum mixing ratios. Eight analog states were identified, 
and the Coulomb displacement energies and spectroscopic factors 
were calculated. The values of the s-wave strength functions for J 
= 2 and 3 are S/sub J/ = 2 = 0.042 and S/sub J/ = 3 = 0.012. 
The spectroscopic strengths of the J/sup 7/ = 4°, 5~, and 6 parti- 
cle-hole states are presented and compared with other results. 


3784 Low-energy antiproton-nucleus elastic scattering. 
Ashford, V.; Sainio, M.E.; Sakitt, M.; Skelly, J.; Debbe, R.; 
Fickinger, W.; Marino, R;; Robinson, D.K. (Brookhaven 
National Laboratory Eu pton, New York 11973). Physical 
Review [Section] C Sicolen Physics; 30: No. 3, 1080- 
1083(Sep 1984). 

We have studied antiproton elastic scattering on Al, Cu, and 
Pb for two incident momenta: 514 and 633 MeV/c. The angular 
region covered extends from the forward Coulomb region to ap- 
proximately 30 deg. The differential cross sections were analyzed 
using a nonrelativistic optical potential of the Woods-Saxon form, 
with the imaginary shape taken from electron scattering data. We 
cetchiuh tied the eh calaaties of Een neh ted emaaiteny gaits 4 tee 
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potential, (V/sub 0/,W/sub 0/), of (51, 116) MeV for Al, (12, 71) 
MeV for Cu, and (12, 278) MeV for Pb. 
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3785 (HMI-B—410, pp 41-42) Charge exchange reac- 
tion Ni CGEN odo, Bohlen, H.G.; Chen, X.S.; 
Cramer, J.G.; Flynn, E.R.; Gebauer, B.; Lettau, H.; Mic- 
zaika, A ; Oertzen, W. von; ’ Ulrich, R,; Weller, W. 1984. (In 
German). NTIS (US Sales Only), PC A08/MF AOI. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3786 Decays of *°Sc, °°Sc/sup m/, °°Ca, and ‘’K. Al- 
burger, D.E.; Warburton, E.K.; Brown, B.A. (Brookhaven 
National —— Upton, New York 11973). Physical 
Review [Section] C: Nuclear Physics; 30: No. 3, 1005- 
1013(Sep 1984). 

Gamma rays from the decays of Sc, *°Sc/sup m/, *°Ca, 
and ‘’K, produced by “*Ca+t reactions at E/sub t/ = 3.2 MeV, 
were investigated with a Ge(Li) detector. A 3.5-MV Van de Graaff 
and a “rabbit” target-transfer system were used. Precision energy 
measurements resulted in the following y-ray energies (in keV): 
5Sc, 523.792(18), 1121.124(5), and 1553.768(8); °°Ca, 71.552(5), 
256.894(10), 1519.300(20), and 1590.850(30). Relative y-ray intensi- 
ties were also measured and more accurate B™ and y-ray branches 
in the decay schemes of *°Sc, °°Ca, and ‘7K were obtained. Limits 
were set on unobserved branches and, in °°Sc decay, five new B™ 
branches were found. By using a short timing cycle it was found 
that a possible B™ branch from *Sc/sup m/ to the 2* 1554-keV 
state of “Ti is <2.5%. An incidental result was a value of 
520.436(15) keV for the lowest energy y ray in **Rb decay. The B™ 
decay of ®°Sc is compared to shell-model predictions. 


3787 Quenching of isoscalar spin-flip strength in °‘Fe. 
D.F.; Lawson, R.D.; Zeidman, B.; Morrison, 
G.C.; Bacher, A.D.; Olmer, C.; Burleson, G.R.; Cottingame, 
W.B.; Greene, S.J.; Boudrie, R.L.; Morris, C.L.; Lindgren, 
R.A.; Kelly, W.H.; Segel, R.E.; Swenson, L.W. (Argonne 
National Laboratory, Argonne, Illinois 60439). Physical 
198). [Section] C: Nuclear Physics; 30: No. 3, 952-957(Sep 
The inelastic scattering of 162 MeV 7* and 7 to 8 states 
in **Fe was studied. Isoscalar and isovector structure amplitudes 
were extracted for each state. The summed isoscalar strength corre- 
sponds to only 11% of that predicted in an [(f/sub 7/2/)~* g/sub 9/ 
2/\s- calculation, while 38% of the isovector strength is observed. 
This is similar to the quenching of strength observed in lighter 
nuclei and demonstrates that the strong quenching of the isoscalar 
spin-flip strength persists in the f-p shell. 


analysis of elastic and inelastic a- 
particle scattering using a density-dependent force. Kobos, 
A.M.; Brown, B.A.; Lindsay, R.; Satchler, G.R. (Oxford 
Univ., England). Nuclear Physics’ [Section] A; 425: No. 2, 
205-232(27 Aug 1984). 

A folding model with a density-dependent form of the semi- 
realistic M3Y effective interaction is applied to a-particle scatter- 
ing. A previous analysis of elastic scattering at 140 and 172 MeV is 
now applied to data at other energies from 25 to 120 MeV. The 
model is also extended to inelastic scattering, using both the collec- 
tive model and a valence-plus-core-polarization model for the tran- 
sition densities. The proton transition densities were normalized to 
measured B(EL) values. When necessary, the neutron transition 
densities were rescaled to fit the (a,a’) data, providing a source of 
information on the neutron contributions. The neutron transition 
multipole moments thus obtained are compared to those derived 
from (p,p’) data at 800 MeV, as well as from other sources. 59 ref- 
erences. 


3788 F 


3789 Thermalization in high energy nuclear collisions. 
Gustafsson, H.A.; Poskanzer, A.M.; Renner, T.; Riedesel, 
H.; Gutbrod, HH; Kolb, B.; Loehner, H.; Ludewigt, B.; 
Ritter, H.G.; Warwick, A. (Lawrence Berkeley Lab., CA). 
Physics Letters, [Section] B; 142: No. 3, 141-144(19 Jul 1984). 
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Complete events of the symmetric collisions Ca+Ca at E/ 
A=400 MeV and 1050 MeV and Nb+Nb at E/A=400 MeV and 
650 MeV have been measured with the Plastic Ball/Wall 47 spec- 
trometer. The degree of isotropy expressed by the ratio of the mean 
transverse to the mean longitudinal momentum in each event is de- 
termined as a function of the charged particle multiplicity. Also dis- 
cussed are proton energy distributions at THETAsub(cm)=90° and 
their multiplicity dependences. 


3790 Excitation of giant resonances in the Ca isotopes 
in (zrsup(+-),7°) reactions, Auerbach, N.; Klein, A. pr 
Alamos National Lab., NM). Nuclear Physics [Section] A 
422: No. 3, 501-509(2 Jul 1984). 

The excitation of the giant isovector dipole and monopole 
resonances in the even-A Ca isotopes in pion single-charge-ex- 
change reactions is studied theoretically. Transition densities ob- 
tained from a sum-rule approach and from a microscopic charge- 
exchange RPA are employed in DWIA calculations. The relation 
of the (zrsup(+-), 7°) cross sections to proton and neutron densities 
is discussed. 
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3791 Absolute cross section for the production of 74Na 
in Cu by 400 GeV protons. Baker, S.I.; Kerns, C.R.; Pordes, 
S.H.; Cumming, J.B.; Soukas, A.; Agoritsas, V.; Stevenson, 
G.R. (Fermi National Accelerator Lab., Batavia, IL). Nu- 
clear Instruments and Methods in Physics Research, Section A: 
Accelerators, Spectrometers, Detectors, and Associated Equip- 
ment; 222: No. 3, 467-473(1 May 1984). 

The absolute cross section for the production of **Na in nat- 
ural Cu by 400 GeV protons has been determined to be (3.90+- 
0.11)mb. The quoted error includes both statistical and systematic 
uncertainties. In this work, intensities of the Fermilab 1 ms spill 
proton beam were measured using two independent beam current 
transformer systems, which were calibrated electrically in situ. The 
2*Na produced in the Cu foils was assayed by comparing the inten- 
sity of its 1368 keV y ray with that of the 1332 keV y ray from 
Co standards. 


3792 Gamma-ray production due to neutron interactions 
with copper for neutron energies between 0.7 and 10.5 MeV. 
Slaughter, G.G.; Dickens, J.K. (Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee). Nuclear Science and Engi- 
neering; 84: No. 4, 395-406(Aug 1983). 

Differential cross sections for 22 gamma rays produced by 
neutron interactions with elemental copper having energies Ey be- 
tween 0.36 and 2.5 MeV have been measured for neutron energies 
E /SUB n/ between 0.7 and 10.5 MeV for @y = 90 deg using a 
Ge(Li) detector system. The data are compared with previously re- 
ported measurements: agreement with earlier reported data is gen- 
erally good for E /SUB n/ < 3 MeV and generally poor for E / 
SUB n/ > 4 MeV. 
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3793 (BNL—35320) Average resonance capture studies 
of '°?Ru. Shi, Z.R.; Casten, R.F.; Stachel, J.; Bruce, A.M. 
(Brookhaven National Lab., Upton, NY (USA); State Univ. 
of New York, Stony Brook (USA); Manchester Univ. 
(UK)). 1984. Contract AC02-76CH00016. 5p. (CONF- 
840906—10). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85000884. 

From Capture 
ville, TN, USA {10 Sep 1984). 
The Ru nucleus has been investigated via the ARC tech- 
nique which ensures a complete set of J/sup 7/ = 0*, 1*~, 2*-, 

3*-, 4*-, and 5* levels up to 2 MeV. The results are discussed in 
the framework of the IBA-1 with Consistent Q. The calculations 
show good agreement with the empirical data especially for the 
O2* state, suggesting that it can be described in terms of collective 
degrees of freedom. 


“ray spectroscopy conference; Knox- 
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(BNL—35326) Study of magnetic moments of nu- 

clear excited states at TRISTAN. Hill, J.C.; Wohn, F.K.; 
Wolf, A.; Berant, Z.; Gill, R.L.; Kruse, H. (Ames Lab., IA 
(USA); Brookhaven National "Lab., Upton, NY (USA); 
Michigan State Univ., East ing (USA)). 1984. Contract 
AC02-76CH00016. 10p. (CONF- 123—1). NTIS, 
A02/MF A0O1; 1; GPO Dep. File Number DE85000880. 

From International symposium on nuclear orientation and 
nuclei far from stability; Leuven, Belgium (28 Aug 1984). 

Measurement of the static magnetic dipole moments of nu- 
clear excited states are of interest since they reveal information on 
nuclear structure not available by other means. A system has been 
constructed at the TRISTAN separator to measure magnetic dipole 
moments of excited states in neutron-rich nuclei using the method 
of perturbed angular correlations (PAC). High magnetic fields are 
not available through the use of a superconducting magnet. The ca- 
pability of the TRISTAN system is discussed and the PAC measur- 
ing apparatus is described. Final results from recent g factor meas- 
urements at TRISTAN on 4* states in the N = 82 isotones are dis- 
cussed in some detail. Studies in progress are briefly outlined. 


3795 (CONF-8406156—5) Fusion and fission in heavy 
systems near the barrier. Henning, W. (Argonne National 
Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 12p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE85000581. 

From International conference on fusion reactions below the 
Coulomb barrier; Cambridge, MA, USA (13 Jun 1984). 

Fusion and fission reactions have been studied near the bar- 
rier for ** ®*Ni beams incident on all even Sn targets. Excitation 
functions have been measured over an energy range from well 
below to ~ 1.4 times the fusion barrier. We discuss the sub-barrier 
fusion yields, the observed fission behavior in comparison to theo- 
retical model predictions and the possible influences of compound- 
nucleus structure effects at these energies near the barrier. 11 refer- 
ences. 


3796 (CONF-8409143—3) Beta-delayed proton activi- 
ties: ‘7Dy and °Er. Toth, K.S.; Moltz, D.M.; Schloemer, 
E.C.; Cable, M.D.; Avignone, F.T. III; Ellis-Akovali, Y.A. 
(Oak Ridge National Lab., TN (USA); South Carolina 
Univ., Columbia (USA); Lawrence Berkeley Lab., CA 
(USA)). 1984. Contract AC05-840R21400;A.C03- 
76SF00098;AS09-79ER 10434. 8p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE85001114. 

From 7. international conference on atomic masses and fun- 
damental constants (AMCO-7); Darmstadt-Seeheim, F.R. Germany 
(3 Sep 1984). . 

The present paper discusses mainly the B-delayed proton 
spectra of '*’Dy and of the hitherto unknown isotope, '*°Er. How- 
ever, following the submittal of the abstract for this conference we 
have now observed delayed protons following the decay of ‘Dy. 
Additionally, we have identified a 0.5-s delayed-proton emitter and 
tentatively assign it to the new isotope, '*" Yb. 


3797 pg Pag te Diabatic emission of neu- 
trons: A probe for the energy-dissipation mechanism in nucle- 
us-nucleus collisions. Noerenberg, W.; Cassing, W. (Gesell- 
schaft fuer Schwerionenforschung m. b. H., Darmstadt (Ger- 
many, F.R.)). May 1984. 24p. NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE84752245. 

The precompound emission of neutrons in central nucleus- 
nucleus collisions is investigated within the framework of dissipa- 
tive diabatic dynamics. For **Mo + ®Mo at bombarding energies 
between 7.5 and 20 MeV/u the differential neutron multiplicities 
dMsub(n)/dEsub(n) are estimated from the decay of highly excited 
diabatic single-particle states. The energy spectra have an almost 
exponential high-energy tail with effective temperatures up to 10 
MeV for 20 MeV/u bombarding energy. 


3798 (HMI-B—410, pp 19) Mass and charge diffusion 
in deep inelastic collisions. Froebrich, P.; Hartmann, K. 
1984. NTIS (US Sales Only), PC A08/MF AOl. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 
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te (HMI-B—410, RP 58-59) Angular distribution of 
ion fragments. Zank, Hilscher, D.; Ingold, Gs 
Jahnke, U.; Orf, H.; Rossner, H. 1984. (In German). NTIS 
(US Sales Only), A08/MF AOl. File Number 
TI184752248. 
In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3800 (HMI-B—410, pp 82-83) Beta-delayed proton 
emitters in rare earth nuclei. Zeitz, W.D.; Nitschke, 71 
Cable, M.D.; Hankonen, J.; Lemmertz, P.; Wilmarth, P 
1984. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3801 (LBL—18357) Compression and expansion at the 
Bevalac. Poskanzer, A.M.; Doss, K.G.R.; Gustafsson, H.A.; 
Gutbrod, H.H.; Kolb, B.; Loehner, H; Ludewigt, B.; 
Renner, T.; Riedesel, H.,; Ritter, H.G. (Lawrence Berkeley 
Lab., CA (USA); Geselischaft fuer Schwerionenforschung 
m.b. H, Darmstadt (Germany, F.R.)). Sep 1984. Contract 
AC03-76SF00098. 20p. (CONF-8409149—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000683. 

From 5. Adriatic international conference on nuclear phys- 
ics: fundamental problems in heavy-ion collisions; Hvar, Yugoslavia 
(24 Sep 1984). 

Recent experimental results from 42 detectors at the Bevalac 
are presented, with emphasis on the Plastic Ball. Heavy nuclei, in 
central collisions at Bevalac energies, stop in their center of mass 
producing a region of equilibrated, hot matter. Some of the energy 
is stored as potential energy of compression. At the same time the 
pressure builds up, producing a sidewise collective flow of nuclear 
matter. The system then expands until the density is reduced so that 
the chemical equilibria producing the light composite nuclei freeze- 
out, and then even further until the thermal two body interactions 
freeze-out. Each of these points are discussed. 9 references. 


3802 Level schemes of Pd and Ru. Piel W.F. Jr.; 
Scharff-Goldhaber, G. (Physics Department, Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] C: Nuclear Physics; 30: No. 3, 902-910(Sep 
1984). Contract AC02-76CH00016. 

Levels of the ground-state cascade of **Pd up to J/sup 7/ 
= 16* were established by means of the reaction Ge(**S,2p2ny) 
°8Pd with E/sub lab/ = 120 MeV. The “Ru('*O,*C)® ®Pd reac- 
tion was used to aid in the nuclidic identification of the observed y- 
ray transitions. We compare the excitation energies of the new 
states of **Pd with states of the N = 52 isotone Ru, which were 
populated using four distinct reactions. No evidence has been found 
for the existence of collective four-particle—two-hole states involv- 
ing the excitation of a pair of g/sub 9/2/ neutrons across the N = 
50 shell closure. The level schemes are discussed in terms of the 
nuclear shell model while the empirical ratios of energies are pre- 
sented from the viewpoint of the variable moment of inertia model. 


3803 High-spin structure of }°°Rh. Mariscotti, M.A.J.; 
Kreiner, A.J.; Behar, M.; Macchiavelli, A.O.; Garcia ao 
mudez, G.; Ferrero, A.M.J.; Baktash, C.; Thieberger, P 
(Comision Nacional de Energia Atomica, Buenos Aires, Ar- 
a. Nuclear Physics [Section] A; 422: No. 1, 167-188(18 
Jun 1984). 

p- a states of Rh have been populated with the reac- 
tions *Ru(a,2np) and **Mo(®*Li,4n) and their y-decay has been 
studied with Ge(Li) detectors in singles and coincidence. Angular 
and time distributions of the ‘y-rays were also measured. As a result 
14 new levels spanning spins up to I=16 built on the 5*, 4.5 min 
isomer at 107 keV have been established, and a half-life of Tsub(1/ 
2)=120+-5 nsec has been determined for the 7* state at 111.9 keV. 
The rotor-plus-two-quasiparticle model has been used to describe 
the observed level structure. The pn interaction is shown to be of 
negligible effect. On the other hand, the introduction of a soft core 
is essential. The application of the VMI model with the parameters 
extracted from the ®Ru core yields a remarkably good agreement. 





65 PHYSICS. ll. 
6517 Nuclear Properties And Reactions, A=90-149 


This is the first time that the anomalous VMI root (Jo<0) has been 
applied to a doubly odd nucleus. 


3804 Aggregate delayed neutron intensities and spectra 
using augmented ENDF/B-V precursor data. d, T.R.; 
Mann, F.M.; Schenter, R.E.; Wilson, W.B. (Los Alamos 
National Laborato , Theoretical Division, Los Alamos, 
New Mexico). Nuc lear Science and Engineering; 85: No. 2, 
eee 1983). 

The evaluated nuclear data files (ENDF/B-V) have been 
used for 105 precursors, augmented with experimental spectral data 
for 29 emitters and recent model calculations for the remaining 76 
emitters, in aggregate summation calculations. The equilibrium-de- 
layed neutron intensities and spectra in the conventional six time 
groups for 11 fissionable nuclides were calculated. Normalized ex- 
perimental neutron spectra for 29 emitters were supplied by Rud- 
stam. Augmentation of the spectra uses data calculated with a re- 
cently developed code, BETA. Fission yields of the precursors and 
their delayed neutron branching fractions, P /SUB n/ , are from 
ENDF/B-V. Results are compared where possible with corre- 
sponding group and total evaluations of aggregate measurements. 
The intent of these calculations is to examine the adequacy of pre- 
cursor data for inclusion in ENDF/B-VI. Most of the results, par- 
ticularly with the added model parameters, are sufficiently accurate 
to be of direct interest to the reactor community. The total delayed 
neutron yield per neutron absorption, v /SUB d/ , for **U and 
232Th suggests that either an improvement in ENDF/B fission 
yields is needed or the evaluated experimental v /SUB d/ values 
are in significant error. 
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REFER ALSO TO CITATION(S) 6518103820 


3805 (BNL—35322) Study of the low-lying states in 
178Hf through the neutron capture reaction. Haque, A.M.L.; 
Richter, R.; Gelberg, A.; Foerster, I; Rascher, R.; von 
Brentano, P.; Boerner, H.G.; Schreckenbach, K.; Kerr, 
S.A.; Barreau, G. (Brookhaven National Lab., Upton, NY 
(USA); Koeln Univ. (Germany, F.R.). Inst. fuer Kernphy- 
sik; Institut Max von Laue - Paul Langevin, 38 - Grenoble 
(France)). 1984. Contract AC02-76CH00016. 9p. (CONF- 
840906—12). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85000882. 

From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA (10 1984). 

The decay of low-lying states of }"*Hf was investigated 
using: (1) high-resolution curved crystal of the sec- 
ondary ‘y-rays using the GAMS-1 and GAMS 2/3 facilities at the 
ILL, (2) measurements of the secondary (n,e~ ) transitions using the 
Electron Spectrometer BILL at the ILL, (3) measurements of the 
primary ‘y-transitions following thermal neutron capture with the 
pair-spectrometer at the ILL, and (4) Average Resonance Capture 
(ARC) measurements at the neutron energies of 2 keV and 24 keV, 
using the tailored beam facilities at BNL. A level scheme including 
69 levels and 270 transitions up to an excitation energy of 2.1 MeV 
was constructed. Most of the levels were ordered in 18 different ro- 
tational bands. The levels assigned to rotational bands, along with 
the deexcitation modes of the y-band (inset), are displayed. The 
level scheme of '”*Hf seems to be complete below 2 MeV for spins 
between 2 and 5. 


3806 (BNL—35323) M1-E2 mixing ratios of gamma- 
ground transitions in ‘Er. Gelletly, W.; Warner, D.D.; 
Colvin, G.C.; Schreckenbach, K. (Brookhaven National 
Lab., Upton, NY (USA); Manchester Univ. (UK); Institut 
Max. von Laue - Paul Langevin, 38 - Grenoble (France)). 10 
Sep 1984. Contract ‘AC02-76CHO0016. 4p. (CONF-840906— 
7). NTIS, PC A02/MF A0Oi; 1; GPO Dep. File Number 
DE85000233. 
From Capture gamma. 
ville, TN, TN, USA ( 10 Sep 1984). 
ratios of four y-g transitions in ‘Er have 
iniaemaindtladne uapemnin imaeiadane ote 
Institut Laue-Langevin. The reduced M1-E2 mixing ratios are not 
consistent with the values predicted by Warner on the basis of 


gamma-ray spectroscopy conference; Knox- 
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IBA-1. It may be possible to explain the results in IBA-2 in terms 
of the AK = 1 mixing of the gamma-band and the pure antisymme- 
tric states such as the 1+ isovector mode. 


3807 (CONF-8409143—4) Decay properties of 1°°Pb 
and the lead alpha-decay rate anomaly. Toth, K.S.; Ellis- 
Akovali, Y.A.; Bingham, C.R.; Moltz, D.M.; Carter, H.K.; 
Mlekodaj, RL; + ceeeowels EH; Sousa, D.C. (Oak Rid P 
National Lab., (USA); Tennessee Univ. .» Knoxvi 
(USA); South ‘Carolina Univ., Columbia (USA); UNISOR, 
Oak Ridge, TN (USA); Eastern Kentucky Univ., Richmond 
(USA)). 84. Contract AC05- 840R21400;A.C05- 
760R00033;AS05-76ER04936. 7p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE85001115. 

From 7. international conference on atomic masses and fun- 
damental constants (AMCO-7); Darmstadt-Seeheim, F.R. Germany 
(3 Sep 1984). 

Alpha-decay transitions between ground states of doubly- 
even nuclei are taken to represent unhindered decays. Reduced 
widths for these s-wave transitions behave in a regular fashion as a 
function of both neutron and atomic number. They are largest for 
nuclei two or four particles beyond a closed shell (with sharp 
minima at the shell) and they then decrease as the next closure is 
approached. The s-wave widths for 1° 18° 19 192pb, however, have 
been reported to behave anomalously, i.e., they purportedly in- 
crease by a factor of 30 between '**Pb (N = 104) and Ob (N = 
110) instead of decreasing as one nears N = 126. Theoretical calcu- 
lations have not reproduced this unusual behavior. The [electron- 
capture (EC) + £*] strengths were deduced from K x-ray intensi- 
ties. A number of corrections are involved in such determinations. 
We undertook the investigation of the (EC + B*) decay schemes 
of these neutron-deficient lead isotopes, in conjunction with studies 
of their a-decay properties, to obtain more reliable a-branching 
ratios. Herein we present new information on '**Pb and discuss the 
partial a half-lives for 1**Pb, Pb, '**Pb, and '°*Pb together with 
a-decay rates for even-even nuclei with Z = 78. 


3808 (HMI-B—410, pp 47-48) Neutrons in coincidence 
with yay fragments from the reaction ‘““Ho + 
2°Ne. Orf, H.; Hilscher, D.; Holub, E.; Ingold, G.; Jahnke, 
U.; Rossner, H. 1984. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3809 (HMI-B—410, PP. 51-52) Preequilibrium neutrons 
in the reaction **“Ho + ‘™C at ** MeV/n. Holub, E.; 
Hilscher, D.; Ingold, G.; - Sahnke, U.; Orf, H.; Rossner, H:; 
Zank, W.P.; ‘Gemmecke, H.; Lassen, L.; Luecking, W. 1984. 
(In German). NTIS (US Sales Only), PC A08/MF AOI. 
File Number TI84752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3810 (HMI-B—410, pp 60) Fission at high angular mo- 
mentum. Buergel, M.; Fuchs, H.; Homeyer, H.; Bohne, W.; 
Grabisch, K. 1984. (In German). NTIS (US Sales Only), PC 
A08/MF AOl1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3811 (HMI-B—410, pp 76) High spin states in ‘Er. 
Kluge, H.; Maier, K.H.; Maj, A.; Menningen, M.; Roy, N.; 
Huebel, H.; Recht, J.; Guttormsen, M. 1984. (In German). 
NTIS (US Sales Only), PC A08/MF AO1. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3812 (UCRL—91091-Suppl.) Isomer ratio calculations 
using modeled discrete levels. Gardner, M.A.; Gardner, 
D.G.; Hoff, R.W. (Lawrence Livermore National Lab., CA 
(USA)). 16 Oct 1984. Contract W-7405-ENG-48. 13p. 
(CONF-840906—5-Suppl.). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85002162. 
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From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA (10 Sep 1984). 

Isomer ratio calculations were made for the reactions: 
1787 u(n,y)/sup 176m,g/Lu, 178T_u(n,2n)/sup 174m,g/Lu, 
237Np(n,2n)/sup 236m,g/Np, *%Am(n,y)/sup 242m,g/Am, and 
243 Am(n,y)/sup 244m,g/Am using modeled level structures in the 
deformed, odd-odd product nuclei. The hundreds of discrete levels 
and their gamma-ray branching ratios provided by the modeling are 
necessary to achieve agreement with experiment. Many rotational 
bands must be included in order to obtain a sufficiently representa- 
tive selection of K quantum numbers. The levels of each band must 
be extended to appropriately high values of angular momentum. 


3813 (UCRL—91098-Suppl.) Absolute dipole gamma-ray 
strength functions for ‘7*Lu. Supplement. Gardner, D.G.; 
Gardner, M.A.; Hoff, R.W. (Lawrence Livermore National 
— (Co (USA). 16 Oct 1984. Contract W-7405-ENG-48. 
INF-840906—4-Suppl.). NTIS, PC A02/MF AO0Ol; 

GPo be Dep. File Number DE850021 163. 

From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA (10 Sep 1984). 

We have derived absolute dipole strength-function informa- 
tion for **Lu from an average resonance capture study of ?™Lu 
with 2-keV neutrons and from neutron capture cross-section meas- 
urements with neutrons from 30 keV to about 1 MeV. We found 
that we needed to increase our previous estimate of the relative 
M1/E1 strengths near 5 MeV by a factor of 3 and to revise down- 
ward the absolute magnitude of our El strength function. We ac- 
complished the latter, while still maintaining continuity with the 
photonuclear data, by adjusting the one free parameter in our line 
shape. The present El and M1 strengths now seem correct both 
near the neutron separation energy and also around 1 MeV. 


3814 Time scale for projectile breakup into coincident 
heavy fragments. Murphy, M.J.; Gil, S.; Harakeh, M.N.; 


Ray, A.; Seamster, A.G.; Vandenbosch, R.; Awes, T.C. 
(Nuclear Physics Laboratory, University of Washington, Se- 
attle, W: m 98195). Physical Review Letters; 53: No. 
16, {543-1 15 Oct 1984). 

The reaction of **Cl+Ta at 680 MeV has been studied with 
a system able to detect coincidences between projectilelike particles 
of charge Z> or =3. We have observed coincidences between all 
possible pairs of Z = 3 to Z = 8 fragments and have measured the 
energy correlations of the coincident fragments. These correlations 
show the production mechanism to be sequential projectile breakup. 


3815 Electric dipole transitions from neutron capture in 
167Fr resonances. Kahane, S.; Raman, S.; Slaughter, G.G.; 
Coceva, C.; Stefanon, M. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831). Physical Review [Section] C. 
Nuclear ipuer 30: No. 3, 807-819(Sep 1984). 

Primary neutron capture y rays have been studied from 86 
neutron resonances in ‘*’Er in the energy range 5—600 eV. The 
spins of these resonances were assigned as I = 3 or 4 on the basis 
of the intensity ratios of suitable pairs of low-energy y rays. The 
measured intensities of the high-energy primary y rays have been 
converted to partial radiation widths and further analyzed to obtain 
average El gamma strength. Individual yy spectra from I = 3 and 4 
resonances have been summed separately after appropriate normal- 
izations. The resulting average radiation widths (and hence the y- 
ray strength function) were in good agreement with the Axel-Brink 
predictions based on a giant dipole resonance model. These widths 
were also consistent with the assumption that the y-ray strength 
function is independent of the initial spin. The partial E1 radiation 
widths were subjected to a distribution analysis, revealing that 
these widths had a slightly narrower distribution than that predict- 
ed by the Porter-Thomas law. The ratio of the average population 
of a particular low-lying level from I = 4 resonances to its popula- 
tion from I = 3 resonances was found to be in good agreement 
with a five-step cascade model. The population of successive spins 
within a rotational band lay on smooth curves which, for different 
bands, were nearly parallel. A level scheme for **Er has been con- 
structed, and the neutron separation energy for this nucleus was de- 
duced as 7771.6 +- 1.0 keV. 
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3816 Towards a shell model description of the low- 

energy structure of deformed nuclei I. Even-even systems. 
preety J.P.; Weeks, K.J. (Department of Physics and As- 
tronomy, Louisiana State University, Baton Rouge, Louisi- 
ana 70803). Annals of Physics (New York); 156: No. 1, 41- 
—— 1984). 

A microscopic shell model theory for the low-lying collec- 
tive states of heavy deformed nuclei is described. Basis selection is 
guided by the Bohr-Mottelson-Nilsson picture of collective motion 
in nuclei. The necessary further truncation is achieved by exploiting 
an SU(3) symmetry inherent to the structure of the normal parity 
states and by restricting abnormal parity configurations to states 
with low seniority. An effective interaction comprised of operators 
which form an integrity basis for the SU(3)—R(3) algebra is shown 
to be sufficient to reproduce almost exactly, within a single leading 
irreducible representation of SU(3), the ground and gamma band 
rotational structure of eight rare earth (Dy, '**Dy, ‘Dy, *Er, 
166Fr, Er, Yb, '*Yb) and four actinide (*Th, **U, 7°*U, 
38) nuclei. The concomitant interband and intraband E2 strengths 
are also shown to be accurately reproduced. Extensions of the 
theory and necessary further theoretical investigations are re- 
viewed. 


3817 Rotational side-bands in ‘Er. Fields, C.A.; 
Hicks, K.H.; Ristinen, R.A.; De Boer, F.W.N.; Peker, L.K.; 
Peterson, RJ; Walker, P. M. (Colorado Univ., Boulder). 
eo” Physics [Section] A; 422: No. 2, 215- 236(25 Jun 

The *®Dy(a,2ny) and 'Ho(p,2ny) reactions were used to 
populate intermediate-spin levels of the rotational side-bands of the 
N=96 nucleus ‘Er. The B- and y-bands and two (Ksup(7)=0- 
and 2~) octupole vibrational bands were observed from the band- 
heads at high spin (10-14(h/27)). In addition, four two-quasiparticle 
bands were observed, the v(isub(13/2))? S-band, a Ksup(7)=4* 
band, and two negative-parity bands (Ksup(7)=5~ and 7~ ). Exten- 
sive interactions were observed among the bands of both parities. 
The S-band crosses the B-, y-, and g.s. bands while the 
Ksup(7)=5- band crosses both octupole bands. Interaction 
strengths at these crossings are inferred using a two-band mixing 
analysis. The results are discussed in terms of the rotation-alignment 
picture. 


3818 Strength of Coriolis Coupling in actinide nuclei. 
Peker, L.K. (Brookhaven National Lab., Upton, NY 
(USA)); Rasmussen, J.0.; Hamilton, J.H. pp 116-121 of Pro- 
ceedings of 1982 INS international symposium on dynamics 
of nuclear collective motion, at the foot of Mt. Fuji. Hi 
spin oe oo transitional nuclei. Ogawa, K.; Tanabe, 
(eds.). T oo aig Univ., Inst. for Nuclear Study 
(1982). (CONES 

From INS ee on dynamics of nuclear collective 
motion; Mount Fuji, Japan (6 Jul 1982). 

Coriolis Coupling Vsub(cor) plays an important role in de- 
formed nuclei. Vsub(cor) is proportional to h/277/J[j(j + 1) -O(2 
+ 1)Jsup(1/2) and therefore is particularly significant in the nuclei 
with large j and low 2 Nilsson levels close to Fermi surface: 
n(isub(13/2)) in A = 150 - 170 rare-earth nuclei and p(isub(13/2)) 
and n(jsub(15/2)) in A>224 actinide nuclei. Because of larger j 
(n(jsub(15/2)) versus n(isub(13/2)) ) and smaller deformations (8 as- 
ymptotically equals 0.22 versus 8 asymptotically equals 0.28) it was 
reasonable to expect that in actinide nuclei “Coriolis” effects are 
stronger than in the rare earth nuclei. Recently it was realized that 
the strength of observed “Coriolis” effects depends not only on the 
genuine Coriolis Coupling but also on the interplay between Corio- 
lis and pairing forces which leads to an interference between the 
wave functions of two mixing rotational bands. As a consequence 
the effective interaction Vsub(eff) of both bands is an oscillating 
function of the degree of shell filling (or chemical potential lambda 
sub(F)). It was shown that in the rare earth nuclei this interference 
strongly influenced conclusions about the trends in the Coriolis 
coupling strength and explained many of the observed band-mixing 
features (the sharpness of back-banding curves, details of the block- 
ing effect etc.). From theoretical analysis it was concluded that in 
the majority of actinide nuclei the effective interaction Vsub(eff), is 
strong and therefore the Coriolis band-mixing have to be very 
strong. In this paper we would like to demonstrate that contrary to 
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these predictions experimental data suggest that Coriolis band- 
mixing in studied actinide nuclei is relatively weak and possibly sig- 
nificantly weaker than in rare earth nuclei. 


6519 Nuclear Properties And Reactions, A= 190-219 


= (BNL—35324) E2/M1 mixing ratios in *°*Pt from 

the ™Pt(n,y)*Pt reaction. Bruce, A.M.; Warner, D.D. 
Grbttiharen National Lab., Upton, NY (USA); Manchester 
Univ. (UK). Schuster Lab.). 1984. Contract AC02- 
76CHO00016. 5p. (CONF-840906—11). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000881. 

From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA (10 Sep 1984). 

Angular correlations in **Pt have been measured using a 
new two detector correlation system at Brookhaven National Labo- 
ratory (BNL). The properties of Pt can be well described in 
terms of the 0(6) limit of the IBA-1 formalism and the empirical 
determination of mixing ratios offers a further refinement to that 
comparison. The measured M1 components may provide informa- 
tion concerning the location of the isovector mode in the 0(6) 
region. In addition, known correlations can provide a test of the 
new correlation system. 3 figures. 


3820 (HMI-B—410, pp 16-17) sp and capture of 
heavy ions above the barrier: Analysis of experimental data 
with the surface friction friction model. Froebrich, P. 1984. NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3821 (HMI-B—410, pp 43) Identification of complete- 
charge-transfer reactions for ?°Ne+ '°7Au. Wald, S.; Albis- 
ton, C.R.; Bantel, M.; Chan, Y.D.; Harvey, B.G.; Murphy, 
M.L.; Tserruya, I.; Stokstad, R.G.; Countryman, PL; Bibber, 
K. von. 1984. NTIS (US Sales ‘Only), PC A08/MF AOl1. 
File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3822 (HMI-B—410, pp 45-46) Overlap model for frag- 
vy-ion reactions. 


ment yields in hea Harvey, B.G.; Homeyer, 
H. 1984. NTIS (US Sales Only), PC A08/MF A0l. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3823 (HMI-B—410, pp 49) Two sources of fast for- 
ward-emitted a-particles. Homeyer, H.; Jahnke, U.; Ingold, 
G.; Buergel, M.; Fuchs, H.; Hilscher, D. 1984. NTIS (US 
Sales Only), PC ‘A08/MF AOI. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3824 (HMI-B—410, pp 77-78) Nuclear moments in 
1*Pb. Grawe, H.; Haas, H.; Mahnke, H.E.; Maier, K.H.; 
Stenzel, C. 1984. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


(HMI-B—410, pp 78-79) Quadrupole moments of 
the. 8* isomers of neutron deficient Po isotopes. Mahnke, 
H.E.; Berger, A.; Grawe, H.; Maj, A.; Semmler, W. 1984. 
(in German). NTIS (US Sales Only), PC A08/MF AOl. 
File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3826 (HMI-B—410, pp 80) Spectroscopy of 
sup(198,200)Po. Maj, A.; Kluge, H.; Maier, K.H.; Roy, N.; 
Blume, K.P.; Huebel, H.; Recht, J; Guttormsen, M. 1984. 
NTIS (US Sales Only), "PC A08/MF AOl. File Number 
TI84752248. 
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In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3827 (HMI-B—410, pp 81) Measurement of the quadru- 
pole moment of the 5~ -state in °*Hg. Maier, K.H.; Mennin- 
en, M.; Becker, J.A.; Decman, D.J.; Lanier, RG:; Mann, 
G.; Struble, G.L.; Nail, y Sheline, R.; Stoeffl, W. 1984. 
(In German). NTIS (US Sales Only), PC A08/MF AOI. 
File Number T184752248. 
In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3828 (HMI-B—410, PP 81) Electromagnetic — 
of the 6* and 8* isomers in ?°Pb. Maier, K.H.; 
D.J.; Becker, J.A.; Carlson, J.B.; Lanier, R.G.; Bae LG; 
Struble, G.L.; Stoeffl, W,; Sheline, R.K. 1984. German). 
NTIS (US Sales Only), PC A08/MF AO1. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3829 (LBL—18240) Study of transfer and breakup reac- 
tions with the plastic box. Stokstad, R.G.; Albiston, C.R.; 
Bantel, M.; Chan, Y.; Countryman, P.J.; Gazes, S.; Harvey, 
B.G.; Homeyer, H.; Murphy, M.J.; Tserruya, I. (Lawrence 
Berkeley Lab., CA (USA); Stanford Univ., CA (USA). 
Dept. of Physics; Hahn-Meitner-Institut fuer Kernforschung 
Berlin G.m.b.H. (Germany, F.R.). Abt. Strahlenphysik). 
Aug 1984. Contract AM03-76SF00326;AC03-76SF00098. 
20p. (CONF-840882—2). NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE85000626. 

From International symposium on heavy ion physics; Mt. 
Fuji, Japan (27 Aug 1984). 

The study of transfer reactions with heavy-ion projectiles is 
complicated by the frequent presence of three or more nuclei in the 
final state. One prolific source of three-body reactions is the pro- 
duction of a primary ejectile in an excited state above a particle 
threshold. A subset of transfer reactions, viz., those producing ejec- 
tiles in bound states, can be identified experimentally. This has been 
accomplished with a 47 detector constructed of one-millimeter- 
thick scintillator paddles of dimension 20 cm x 20 cm. The paddles 
are arranged in the form of a cube centered around the target with 
small entrance and exit apertures for the beam and the projectile- 
like fragments, (PLF). The detection of a light particle (e.g., a 
proton or an alpha particle) in coincidence with a PLF indicates a 
breakup reaction. The absence of any such coincidence indicates a 
reaction in which all the charge lost by the projectile was trans- 
ferred to the target. With this technique we have studied the trans- 
fer and breakup reactions induced by 220 and 341 MeV ”°Ne ions 
on a gold target. Ejectiles from Li to Ne have been measured at 
several scattering angles. The absolute cross sections, angular distri- 
butions and energy spectra for the transfer and breakup reactions 
are presented. Relatively large cross sections are observed for the 
complete transfer of up to seven units of charge (i.e., a nitrogen nu- 
cleus). The gross features and trends in the energy spectra for 
transfer and breakup reactions are similar. However, small differ- 
ences, in particular for the widths of the energy spectra, are signifi- 
cant. 20 references. 


3830 Energy dependence of neutron scattering from 
208Ph in the energy range 7—50 MeV. Finlay, R.W.; 
Annand, J.R.M.; Cheema, T.S.; Rapaport, J.; Dietrich, F.S. 
(Ohio University, Athens, Ohio 45701). Physical Review [Sec- 
tion] C: Nuclear Physics; 30: No. 3, 796-806(Sep 1984). 

Elastic neutron scattering from ?°*Pb has been measured at 
22.0 and 24.0 MeV and remeasured at 7.0 and 20.0 MeV with 
greatly improved precision. The present results and other neutron 
data in the energy range 7—5O MeV are analyzed in terms of a 
conventional, local optical model potential with the aim of studying 
energy dependence of the potential well depths. We find that the 
very detailed measurements of the present work made unusual de- 
mands on the geometrical parameters of the model. Improvements, 
if any, resulting from extension of the optical model parametriza- 
tion to include a real surface term and imaginary spin-orbit term are 
tested. Concurrently with the elastic scattering experiments, inelas- 
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tic scattering to the 3~ state at 2.615 MeV was measured at 7.0, 
20.0, and 22.0 MeV. A distorted-wave Born approximation analysis 
is made of these data to extract octupole deformation parameters. 


6520 Nuclear Properties And Reactions, A=220 And 
Above 


REFER ALSO TO CITATION(S) 6520103816, 3818 


3831 (CONF-840906—9) Shell effects on the El mo- 
ments of Ra-Th nuclei. Leander, G.A. (Oak Ridge Associat- 
ed Universities, Inc., TN (USA)). 1984. Contract AC05- 
760R00033. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001671. 

From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA (10 Sep 1984). 

Large systematic shell effects on intrinsic El moments are 
found, which should modulate any El moment induced by 8s de- 
formation. The calculated shell effects can explain an emerging 
trend for El data in Ra-Th nuclei, if and only if the gross s3-in- 
duced polarization of finite nuclear matter goes in the same direc- 
tion as the lightning rod effect. 16 references. 


3832 (HMI-B—410, pp ig Neutron multiplicity as a 
gauge for total excitation energy and transferred linear mo- 
mentum. Ingold, G.; Jahnke, U.; Hilscher, D.; Zank, P.; 
Koop, E.; Feige, G;; Brandt, R. 1984. NTIS (Us Sales 
Only), PC A08/MF AOI. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3833 (INIS-mf—9064, pp 51) Variation with excitation 
energy of even-odd effects in *?Cf fission neutron 
emission. Walsh, R.L. (Australian Atomic Energy Commis- 
sion Research Establishment, Lucas Heights). 1984. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
1184780621. (CONF-840216—). 

From 10. nuclear physics conference; Canberra, Australia (6 
Feb 1984). 


3834 Distribution of delayed neutron yields versus 
proton, neutron, and mass numbers: application to proton 
pairing in fission yields. Reeder, P.L.; Warner, R.A. (Bat- 
telle Pacific Northwest Laboratories, Richland, Washing- 
ton). Nuclear Science and Engineering; 871: No. 2, 181- 
188(Jun 1984). 

Evaluated delayed neutron emission probabilities for 74 pre- 
cursors and estimated probabilities for another 174 precursors have 
been combined with ENDF/B-V fission yields to map out delayed 
neutron yields as a function of mass number, proton number, and 
neutron number. For all fissioning systems, more than 90% of the 
delayed neutron yield comes from precursors with measured P / 
SUB n/ values. Most of the remaining yield comes from the pre- 
cursors *As, 1° 13Y, and 1°7Sb. High priority should be given to 
P /SUB n/ measurements for these precursors. Periodic peaks 
about five mass numbers apart are seen when delayed neutron 
yields are plotted versus mass number. This behavior is explained 
by the very strong enhancement of yields from odd Z precursors. 
Even Z precursors contribute <10% of the total delayed neutron 
yield. Plots of delayed neutron yields versus neutron number show 
dramatic decreases at the closed shell numbers 50 and 82 and small- 
er effects at subshell numbers 40 and 56. A procedure based on cal- 
culated and total delayed neutron yields is proposed for determin- 
ing proton pairing factors in the fission yield model. 


3835 The fission cross section of 7*7Np relative to *°U 
from 0.1 to 9.4 MeV. Meadows, J.W. (Argonne National 
Laboratory, Applied Physics Div., Argonne, IL). Nuclear 
Science and Engineering; 85: No. 3, 271-279(Nov 1983). 

The **7Np-to-°U fission cross-section ratio was measured 
at 66 discrete energies between 0.1 and 9.4 MeV using the 
7Li(p,n)’Be and D(d,n)*He reactions as neutron sources. The 
sample masses were determined by low geometry alpha-particle 
counting. The specific activities of the uranium samples are based 
on (a) isotopic analyses and published half-lives, (6) colorimetric 
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analyses, and (c) isotopic dilution analyses. The neptunium specific 
activity depends on the half-life measurement of Brauer et al. 


3836 The total neutron cross sections of “°Bk and *°Cf 
below 100 eV. Benjamin, R.W.; Carlton, R.F.; Harvey, J.A.; 
Hill, N.W.; Pandey, M.S. 1. du Pont de Nemours and 
Company, Savannah River Laboratory, Aiken, South Caro- 
lina). Nuclear Science and Engineering; 85: No. 3, 261- 
270(Nov 1983). 

The neutron total cross sections of “*Bk and *°Cf have 
been measured from 0.03 to 100 eV using the Oak Ridge Electron 
Linear Accelerator as a source of pulsed neutrons. The 1.6-mm- 
diam cylindrical transmission samples initially contained up to 5.3 
mg of 98% *°Bk and 2% ™°Cf; 4.5 yr later, when the final meas- 
urements were made, the composition of the samples had become 
2.5% ™°Bk, 96.9% *°Cf, and 0.6% **Cm. Samples were cooled 
with liquid nitrogen to reduce Doppler broadening. Thirty-nine re- 
sonances were identified in °Bk and analyzed using a single-level 
Breit-Wigner formalism. Fifty-five resonances were identified in 
*°Cf and analyzed using an R-matrix multilevel formalism. The 
resonance parameters obtained have been used to determine the av- 
erage level spacings and the s-wave neutron and fission strength 
functions. Where possible, bound-level parameters were derived to 
fit the thermal neutron total cross-section data. 
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tein, P.E. (Brookhaven National Lab., Upton, NY (USA)). 
1984. Contract AC02-76CH00016. 7p. (CONF-8409143—7). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85000588. 

From 7. international conference on atomic masses and fun- 
damental constants (AMCO-7); Darmstadt-Seeheim, F.R. Germany 
(3 Sep 1984). 

Since the publication of the 1975 Mass Predictions approxi- 
mately 300 new atomic masses have been reported. These data 
come from a variety of experimental studies using diverse tech- 
niques and they span a mass range from the lightest isotopes to the 
very heaviest. It is instructive to compare these data with the 1975 
predictions and several others (Moeller and Nix, Monahan, Ser- 
duke, Uno and Yamada which appeared latter. Extensive numerical 
and graphical analyses have been performed to examine the quality 
of the mass predictions from the various models and to identify fea- 
tures in these models that require correction. In general, there is 
only rough correlation between the ability of a particular model to 
reproduce the measured mass surface which had been used to refine 
its adjustable parameters and that model's ability to predict correct- 
ly the new masses. For some models distinct systematic features 
appear when the new mass data are plotted as functions of relevant 
physical variables. Global intercomparisons of all the models are 
made first, followed by several examples of types of analysis per- 
formed with individual mass models. 


3838 (CEA-CONF—7092) Spin-isospin excitation modes 
of the nuclei. Blaizot, J.P. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Nov 1983. 39p. (in 
French). (CONF-8309266—1). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE84751898. 

From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 

The theoretical study of spin-isospin excitation modes of the 
nuclei is presented in the form of lectures. After recalls on formal- 
ism of the isospin and the isovectorial excitation, recent experimen- 
tal results, rapid review on elementary theory of beta-decay, quark 
model allowing to calculate matrix elements of Gamow-Teller op- 
erator between nucleon states or A resonances are presented. The 
giant resonances of nuclei and their formalism, the study of the 
charge exchanges modes, the energy of analog isobaric resonances, 
the attenuation of 8 Gamow-Teller transitions and the missing 
force in (p,n) reactions are studied. 
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3839 paeee Selye Study of the total photonu- 
clear absorption in vy nuclei from 30 to 440 MeV. Ber- 
rere, R. (CEA Geame Y'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Dec 1983. 13p. (CONF-83 10269— 
6). NTIS (US Sales Only), PC AO AOl. File Number 
DE84751897. 

From French-Japanese colloquium on comparison between 
hadronic and nuclear research at intermediate energies; Dogashima, 
Japan (3 Oct 1983). 

The measurement of the absolute value of the total photonu- 
clear absorption cross-section o(tot;Ey) is particularly important in 
the photon energy range 30 MeV <= Ey < 140 MeV, where 
only few systematic experimental data have long been available for 
light (A approximately < 40) nuclei. In the energy region between 
the giant dipole resonance and the pion photoproduction threshold, 
the wavelength of the photon is much smaller than the diameter D 
of a heavy nucleus. By studying the nuclear absorption of such en- 
ergetic photons one may thus hope to examine some nucleon-nu- 
cleon correlation effects such as the contribution of the meson ex- 
change effects on the observed value of the integrated cross-section 
and the effect of the reaction mechanism (the photon is expected to 
be mainly absorbed on a quasi-deuteron pair in the nucleus upon 
the energy dependence of the total cross-section. If one increases 
still more the energy of the photon which is aborbed by a nucleus, 
say around the region E approximately = 300 MeV (wave-length 
lambda of the photon approximately = 0.7 fm) and above, the ab- 
sorption happens mostly on one nucleon. But, again, total photonu- 
clear cross-sections data covering the whole region of the nucleon 
resonances are rather sparse, though this intermediate energy 
region is of great interest to investigate the implications of the Gell- 
Mann-Goldgerger-Thirring (GGT) sum rule and to study around 
300 MeV the excitation of a A-isobar in a nucleus. 


3840 (CEA-CONF—7168) Heavy ion elastic scatterings. 
Mermaz, M.C. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Jan 1984. 2lp. (CONF- 


840156—5). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84751899. 

From 22. international meeting on nuclear physics; Bormio, 
Italy (23 Jan 1984). 

m and refraction play an important role in particle 
elastic scattering. The optical model treats correctly and simulta- 
neously both phenomena but without disentangling them. Semi- 
classical discussions in terms of trajectories emphasize the refractive 
aspect due to the real part of the optical potential. The separation 
due to to R.C. Fuller of the quantal cross section into two compo- 
nents coming from opposite side of the target nucleus allows to un- 
derstand better the refractive phenomenon and the origin of the ob- 
served oscillations in the elastic scattering angular distributions. We 
shall see that the real part of the potential is responsible of a Cou- 
lomb and a nuclear rainbow which allows to determine better the 
nuclear potential in the interior region near the nuclear surface 
since the volume absorption eliminates any effect of the real part of 
the potential for the internal partial scattering waves. Resonance 
phenomena seen in heavy ion scattering will be discussed in terms 
of optical model potential and Regge pole analysis. Compound nu- 
cleus resonances or quasi-molecular states can be indeed the more 
correct and fundamental alternative. 


3841 (CEA-CONF—7197) Nuclear friction calculated 
from nucleon currents. Pi, M.; Vinas, X.; Barranco, M.; La 
Rana, G.; Leray, S.; Lucas, R.; Ngo, C.; Tomasi, E. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jan 1984. 17p. (CONF-840156—4). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE84751888. 

From 22. international meeting on nuclear physics; Bormio, 
Italy (23 Jan 1984). 

Nuclear friction can be connected to the number of nucleons 
exchanged between two interacting nuclei. The proximity scaling 
allows to reduce this problem to a calculation of the nucleon cur- 
rent between two semi infinite slabs of nuclear matter facing each 
other. In this paper we review the approximations and the results 
concerning this problem with a special emphasis on the physical 
ideas. Applications of nucleon currents to Fermi jets and to the cal- 
culation of a part of the imaginary potential are also discussed. 
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3842 (CEA-CONF—7198) Fusion cross section calcula- 
tions. Lucas, R.; Suomijarvi, T.; Ngo, C.; Tomasi, E.; Gran- 
ier, O. (CEA Centre a'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Jan 1984. 15p. (CONF- $40156—3). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84751885. 

From 22. international meeting on nuclear physics; Bormio, 
Italy (23 Jan 1984). 

We have calculated fusion cross sections for a large body of 
data using the critical distance, the static extrapush and the static 
fast fission models. A dynamical calculation, including friction 
forces, has also been performed. A comparison between the differ- 
ent approaches is done. We show that we are still far from accu- 
rately predicting fusion cross sections although the general trend is 
in some cases satisfactory for models using new concepts about 
fusion. 


3843 (CONF-8409149—3) Quasimolecular _single-nu- 
cleon effects in heavy-ion collisions. Erb, K.A. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract ACO05- 
840R21400. 16p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85002562. | 

From 5. Adriatic international conference on nuclear phys- 
ics: fundamental problems in heavy-ion collisions; Hvar, Yugoslavia 
(24 Sep 1984). 

Several experimental examples are discussed to illustrate that 
single-particle molecular orbital behavior has become an established 
reality in nuclear physics over the last several years. Measurements 
and analyses of inelastic scattering in the °C + C and "O + 
12C systems, and of neutron transfer in the *C(#5C, 12C)!*C reac- 
tion, show that the motion of valence nucleons can be strongly and 
simultaneously influenced by both collision partners in heavy-ion 
collisions. This bvehavior is characteristic of a molecular (single- 
particle) rather than a direct (DWBA) mechanism: it demonstrates 
that the single-particle analog of atomic molecular motion plays an 
important role in nuclear reactions at bombarding energies near the 
Coulomb barrier. Such behavior may be even more pronounced in 
the collisions of massive nuclei that will be studied with the new 
generation of heavy-ion accelerators. 19 references. 


3844 (DOE/ER/10353—6) Computational methods for 
the nuclear and neutron matter problems. Technical progress 
report. Kalos, M.H. (New York Univ., NY (USA). Courant 
Inst. of Mathematical Sciences). 26 Oct 1984. Contract 
AC02-79ER10353. 34p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85000847. 

Progress is reported under the following headings: mirror 
potential methods (approximate methods, non-local mirror poten- 
tials, and four nucleon calculations); quark clustering and nuclear 
matter; realistic variational calculations of nuclei; and nuclear 
matter variational studies. (WHK) 


3845 (HMI-B—410, pp 11) Numerical treatment of 
highly unstable inversion problems in the analysis of elastic 
heavy-ion scattering data. Krappe, H.J.; Rossner, H.H. 1984. 
NTIS (US Sales Only), PC A08/MF AOl. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3846 (HMI-B—410, pp 13) Coherent and statistical ef- 
fects in deep inelastic nuclear heavy-ion collisions. Li Per 
heide, R.; Sukumar, C.V. 1984. NTIS (US Sales Only), PC 
A08/MF "A01. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3847 (HMI-B—410, pp 18) Comparison of the surface 
friction model with the time-dependent Hartree-Fock method. 
Froebrich, P. 1984. NTIS (US Sales Only), PC A08/MF 
A01. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI. 
Bereich Kern- und Strahlenphysik. 
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3848 (HMI-B—410, pp 20) Simple model for Fermi jets. 
pe mee K.; Swiatecki, W.J.; Zielinska-Pfabe, M. 1984. 
NTIS (US Sales Only), PC A08/MF AOI. File Number 

1184752248. 
In Annual report of scientific activities 1983 of the HMI, 


Bereich Kern- und Strahlenphysik. 


3849 (HMI-B—410, pp 23-24) Remarkable long-range- 
systematics in the binding energies of a nuclei. Gross, 
D.H.E.; Nemes, M.C. 1984. NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3850 (HMI-B—410, pp 25) Small amplitude limit of the 
one-body density. Nemes, M.C.; Piza, T. de. 1984. NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3851 (HMI-B—410, pp 35-37) Third order distorted 
wave formula for scattering by two potentials. Dewangan, 
D.P. 1984. NTIS (US Sales Only), PC A08/MF AO1. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3852 (HMI-B—410, pp 53-54) Incomplete a 
transfer in fusion reactions. Morgenstern, H.; Bohne, W.; 
Galster, W.; Grabisch, K.; Kyanowski, A. 1984. 
German). NTIS (US Sales Only), PC A08/MF AOl1. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3853 (LA-UR—84-3086) pic calculation for de- 


Microsco) 
formed nuclei. Otsuka, Takaharu. (Los Alamos National 
Lab., NM (USA); Japan Atomic Energy Research Inst., 


Tokyo). 24 1984. Contract W-7405-ENG-36. 20p. 
(CONF-8405231—9). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000656. 

From International workshop on in’ boson-boson 
and boson-fermion systems; Gull Lake, MI, USA (28 May 1984). 

The microscopic basis of the Interacting Boson Model for 
deformed nuclei is discussed. The IBM Hamiltonian is constructed 
microscopically in the following two steps. In the first step, the col- 
lective nucleon pairs of J = 0* (S), 2* (D), etc. are mapped onto 
the corresponding bosons. Nucleon-nucleon interactions are also 
mapped onto boson-boson interactions. This mapping method for 
deformed nuclei was proposed recently, and it turned out that this 
method is consistent with the Hartree-Fock-Bogoliubov + angular 
momentum projection calculation. Low-lying collective states pri- 
marily consist of S and D pairs. Consequently, the corresponding 
boson states mainly consist of s and d bosons, while there are some 
admixture of g-bosons. In the second step, effects of these g-bosons 
are included within the s-d boson space by a unitary transformation 
which transforms a combination of d and g bosons into a new d- 
boson. By minimizing the coupling between new d and g bosons 
with an appropriate mixing angle, one can neglect the coupling and 
obtain the IBM Hamiltonian with s and d bosons. It is demonstrat- 
ed that the s-d Hamiltonian thus derived indeed reproduces spectra 
of the original s-d-g Hamiltonian. 


3854 (LBL—18230) Finite range Droplet Model. 
Moeller, P.; Myers, W.D.; Swiatecki, W.J.; Treiner, J. 
(Lawrence Berkeley Lab., CA (USA)). Aug 1984. Contract 
AC03-76SF00098. 12p. (CONF-8409143—6). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85000276. 

From 7. international conference on atomic masses and fun- 
damental constants (AMCO-7); Darmstadt-Seeheim, F.R. Germany 
(3 Sep 1984). 

A treatment of nuclear masses and deformations is described 
which combines the Droplet Model with the folding model surface 
and Coulomb energy integrals. An additional exponential term, in- 
spired by the folding model, but treated here as an independent 
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contribution with two adjustable parameters, is included. With this 
term incorporated, the accuracy of the predicted masses and fission 
barriers was improved significantly, the ability of the Droplet 
Model to account for isotope shifts in charge radii was retained, 
and the tendency of the Droplet Model to over-predict the surface- 
tension squeezing of light nuclei was rectified. 20 references, 4 fig- 
ures. 


3855 New class of low lying collective modes in nuclei. 
Iachello, F. (A. W. Wright Nuclear Structure Laboratory. 
Yale University, New Haven, Connecticut 06520). Physical 
Review Letters; 53: No. 15, 1427-1429(8 Oct 1984). Contract 
AC02-76ER03074. 

A new class of low-lying collective modes in nuclei is dis- 
cussed and experiments to detect these modes are suggested. 


Comment on "Fission fragment angular distribu- 
tions”. Vandenbosch, R. (University of Washington, Seattle, 
Washington 98195). Physical Review Letters; 53: No. 15, 
1504-1504(8 Oct 1984). 

A Comment on the Letter by P. D. Bond, Phys. Rev. Lett. 
52, 414 (1984). 


3857 Bond responds. Bond, P.D. (Kernfysisch Vers- 
neller Instituut, 9747 AA Groningen, The Netherlands). 
Physical Review Letters; 53: No. 15, F1505-1505(8 Oct 1984). 

The author defends his assertion that the observed anisotro- 
pies in fission-fragment angular distributions from compound nuclei 
are “anomalous” .(AIP) 


3858 Structure of isovector spin excitations in nuclei. 
Auerbach, N.; Klein, A. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545 and Department of Phys- 
ics and Astronomy, Tel-Aviv University, Tel-Aviv, Israel). 
Physical Review [Section] C: Nuclear Physics; 30: No. 3, 1032- 
1043(Sep 1984). 

The charge-exchange Hartree-Fock random-phase approxi- 
mation theory is employed in the calculation of isovector spin exci- 
tations in nuclei with N>Z. Distributions of strength for all three 
Atau/sub z/ = 0, +- 1 components of S = 1, L = 0,1,2, J = 
0-,1-,2-, 1*, 2*, and 3* excitations are calculated. The results for 
isotopes of Ni and Zr are also presented. 


3859 Nilsson model and the U(6/12) symmetry scheme. 
Warner, D.D.; Bruce, A.M. (Brookhaven National Labora- 
tory, Upton, New York 11973). Physical Review [Section] C: 
Nuclear Physics; 30: No. 3, 1066-1075(Sep 1984). 

The SU(3) limit of the U(6/12) boson-fermion symmetry has 
been studied in detail. By considering the single-particle structure 
of states, it has been possible to establish a one-to-one relation be- 
tween bands in the symmetry scheme and those of the Nilsson 
model arising from the 2p/sub 1/2/, 2p/sub 3/2/, and 1f/sub 5/2/ 
shell model states. The specific characteristics of the symmetry are 
shown to be evidenced ly in the low lying bands of *°W. 
Moreover, it is shown that the U(6/12) SU(3) symmetry is able to 
account for the empirical fact of the tation of single parti- 
cle strength from the higher lying 1/2[501], (3/2)[501], and (5/ 
2)[503] Nilsson bands. The results mentioned above, and also a 
comparison between the B(E2) values predicted for the low lying 
bands in each model, confirm that the interacting boson-fermion ap- 
proximation Hamiltonian employed incorporates the effects of Cori- 
olis mixing in the Nilsson model. The question of supersymmetry is 
also discussed. 


3860 Angular correlations and missing energy spectrum 
in quasifree electron scattering. Natarajan, R.K.; Arunacha- 
lam, N.; Devanathan, V. ent of Nuclear Physics, 
University of Madras, Madras 600 025, India). Physical 
Review [Section] C: Nuclear Physics; 30: No. 3, 789-795(Sep 
1984). 

The angular correlations and missing energy spectrum in 
quasifree electron scattering are studied in the unfactorized distort- 
ed wave impulse approximation. The present approach, in the non- 
relativistic description, effectively includes the finer aspects of the 
process, namely the off-energy-shell effect and the spin-orbit cou- 
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pling, which are neglected or approximated in the usual factoriza- 
tion methods. A comparative study between the factorized and un- 
factorized methods reveals that the unfactorized cross section not 
only accounts for the absolute value but also a possible asymmetry 
in its distribution. The study of the off-shell influence on spherical 
and nonspherical nuclei indicates that the off-shell effect is to in- 
crease with the increase of nuclear deformation. 


3861 Volume conservation versus boson-number conser- 
vation. Lipas, P.O.; Warner, D.D. (Brookhaven National 
Laboratory, Upton, "New York, 11973 and University of Jy- 
vaskyla, SF-40100 Jyvaskyla 10, Finland). Physical Review 
[Section] C: Nuclear Physics; 30: No. 3 1098-1099(Sep 1984). 
Contract AC02-76CH00016. 

Contrary to Gilmore et al., we show that second-order 
volume conservation in the liquid-drop model does not give rise to 
a constraint analogous to boson-number conservation in the inter- 
acting-boson model, but rather has only a minor effect on collec- 
tive-model parameters. 


3862 Virtual photon spectrum for disso- 
ciation of relativistic nuclei in collisions, Gold- 
berg, A. (Lawrence Livermore National Lab., CA). Nuclear 
Physics [Section] A; 420: No. 3, 636-644(4 Jun 1984). 

We give the virtual photon spectrum appropriate to electro- 
magnetic reactions between relativistic nuclei and stationary mas- 
sive targets, for all multipoles, in terms of the classical trajectories 
of the ions. Within the approximation that projectile and target 
charges do not overlap, the dissociation cross section can be writ- 
ten directly in terms of the various multipole photoabsorption cross 
sections. The dominant multipole is El. M1 contributions are 
shown to be negligible while E2 effects become significant for 
heavy projectiles and could be measured in coincidence experi- 
ments. The effects of the curvilinear trajectory are also small and 
can be included with a minor modification of the results for 
straight-line trajectories. 


6540 Radiation And Shielding Physics 


3863 (DOE/ER/10711—4) Applied mathematics of 
transport theory. Progress report, December 1, 1983-Novem- 
ber 30, 1984. Greenberg, W.; Zweifel, P.F. (Virginia Poly- 
technic Inst. and State Univ., ” Blacksburg (USA). Center for 
Transport Theory and Mathematical Physics). 1984. Con- 
tract AS05-80ER10711. 173p. NTIS, PC A08/MF AOl; 1; 
GPO Dep. File Number DE85000848. 

We have made substantial progress in several continuing 
areas of research during the past year, which we report on under 
the headings: (A) abstract transport theory, (B) computational anal- 
ysis, (C) acceleration methods for transport iteration calculations, 
and (D) transport with non-normal generators. A brief review of 
progress during the past year is given, and the direction of current 
and future research is indicated. Publications are listed. 


(INIS-SU—252) Radiation damage physics and ra- 
diation technology. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). 1983. 108p. tin Russian). NTIS (U; 
Sales Only), PC A06/MF A0O1. File Number DE85780019. 

Abstracts of individual items from the report were prepared 
separately for the data base. (GHT) 


sensi- 

tivity shielding problems, Bhuiyan, 
S.L; Bartine, D.E.; Lucius, J.L.; Marable, J.H.; Roussin, 
RW. (Oak Ridge National Laboratory, Oak Rid ge, TN). 
we” Science and Engineering; 81: No. 1, 96-102(May 
Attempts to devise techniques for rapidly calculating radi- 

ation transport in relatively simple shields has led to the develop- 
ment of two calculational models that are based on the use of cross- 
section sensitivity coefficients and are possible improvements over 
the traditional linear model. The two models, one an exponential 
model and the other a power model, were tested, along with the 
linear model, by applying them to 1- and 2-m-thick concrete slab 
problems in which the water content, reinforcing steel content, and 
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composition of the concrete were varied. Comparing the results ob- 
tained with the three models with those obtained from an exact 
one-dimensional discrete ordinates transport calculation indicated 
that the exponential model, named the "BEST model” (for basic ex- 
ponential shielding trend), is a particularly promising predictive 
tool for shielding problems dominated by exponential attenuation. 
When applied to a deep penetration sodium problem, the BEST 
model also yielded better results than did calculations based on 
second-order sensitivity theory. 


3866 Importance estimation in forward Monte Carlo cal- 
culations. Booth, T.E.; Hendricks, J.S. (Los Alamos Nation- 
al Laboratory, Los Alamos, NM). Nuclear Technology/ 
Fusion; 5: No. 1, 90-100(Jan 1984). 

A method for estimating the importance function in forward 
Monte Carlo particle transport calculations is described. The im- 
portance function is estimated for every region of phase-space. Al- 
though subject to statistical fluctuations, the estimated importance 
function has proven to be a very valuable tool for selecting vari- 
ance reduction parameters. Some deep penetration calculations are 
included to demonstrate applicability. 


3867 Some aspects of the integral method for 
the deep penetration problem. Takahashi, H. (Brookhaven 
National Laboratory, Dept. of Nuclear Energy, Upton, 
NY). Nuclear Technology/Fusion; 5: No. 1, 72-19@lan 1984). 

The integral transport method, which was used in the early 
calculation of a beam hole tube in an experimental reactor and 
many reactor parameters of a power reactor, is reviewed. The Gen- 
eralized First-Flight Collision Probability (GFFCP) method, based 
on the integral transport equation, and the discrete ordinates 
method, based on the differential transport equation, are compared 
in the context of the deep penetration problem. The direct integral 
method derived from the partial integral transport equation, which 
eliminates many of the drawbacks of the GFFCP method, is dis- 
cussed. A method similar to the GFFCP method, which needs 
spherical harmonics expansion instead of the discrete ordinates 
scheme, is presented. The future of these analytical methods is dis- 
cussed in the comparison with the straight numerical method based 
on the differential transport calculation and the Monte Carlo calcu- 
lation. 


3868 Validated deep-penetration, air-over-ground, neu- 
tron/gamma-ray transport. Loewe, W.E.; Pollock, C.W.; 
Richardson, B.L.; Springer, A.C.; Turin, 'W.A. (Lawrence. 
Livermore National Laboratory. , Livermore, CA). Nuclear 
Science and Engineering; 85: No. 2 87-115(Oct 1983). 

The results of a program are reported whose objective has 
been to establish the reliability and accuracy of tissue kerma esti- 
mates near the ground, out to deep penetration ranges, from a point 
neutron source in an air-over-ground geometry. The results take 
the form of expected error in calculated neutron and secondary 
gamma-ray kerma out to 2-km range for any neutron source height 
and energy spectrum. In the first of two approaches, experimental 
data permitting absolute evaluation in one dimension is used in con- 
junction with an evaluated calculational procedure for two dimen- 
sions to obtain overall error estimates. In the second approach, 
errors obtained from comparisons of measurement and calculation 
in air-over-ground geometry are evaluated to obtain overall error 
estimates. When the results of these two approaches are averaged, 
it can be concluded with confidence that kerma tc 2 km will prob- 
ably be calculated to be 10 to 15% lower than measured values for 
neutrons and 20 to 25% lower for gamma rays when this cross-sec- 
tion set and recommended calculational procedure or equivalents 
are used. 
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3869 (AD-A—142770/7) Performance and dosimetry of 
theratron-80 cobalt-60 unit at Armed Forces Radiobiology 
Research Institute. Technical report. Zeman, G.H.; Dooley, 
M.A. (Armed Forces Radiobiology Research Inst., Bethes 
da, MD (USA)). Mar 1984. 3lp. NTIS, PC A03/MF A01. 

Performance of the AFRRI Theratron-80 cobalt-60 unit is 
evaluated with regard to accuracy of distance indicators and timer, 
beam alignment, dose uniformity, efficacy of different collimation 
techniques, effect of distance and field size on dose rate, and both 
depth and surface dose-deposition patterns. The ionization cham- 
bers and procedures used for cobalt-60 dose measurements and cal- 
culations are described in detail. These data and other information 
provide a baseline for periodic quality-assurance tests and for plan- 
ning the dosimetric aspects of radiobiology irradiations. 


3870 (CONF-841003—Absts.) Personnel radiation do- 
simetry symposium: program and abstracts. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1984. Contract ACO05- 
840OR21400. 86p. NTIS, PC AO05/MF A01; 1; GPO Dep. 
File Number DE85002198. 

From Personnel radiation dosimetry symposium; Knoxville, 
TN, USA (15 Oct 1984). 

The purpose was to provide applied and research dosime- 
trists with sufficient information to evaluate the status and direction 
of their programs relative to the latest guidelines and techniques. A 
technical program was presented concerning experience, require- 
ments, and advances in gamma, beta, and neutron personnel dosim- 
etry. 


3871 (INER—0479) Determination of the neutron 
energy and neutron fluxes for a laboratory-fabricated neutron 
generator. Wu, M.W.; Song, P.S.; Chiou, J.P.; Moh, C.L. 
(Institute of Nuclear Energy Research, Lung-Tan (Taiwan). 
Technical Information Center). Oct 1982. 4lp. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE85900136. 
The mean neutron energy in the forward direction for the 
3H(d,n) ‘He neutron source was determined with two cross section 
ratios for the “Cu(n,2n) Cu and ?"Al(n,p) 77Mg reactions, and 
the ®Zr(n,2n) /sup 89g+m/Zr and *Nb(n,2n) /sup 92m/Nb reac- 
tions by activation technique using the mixed-powder samples. The 
neutron energies obtained by these two mixtures are consistent with 
each other, and also agree very well with the result reported by 
Lewis and Axton. The neutron fluxes at the sample positions were 
also evaluated and good agreement is found in the results calculat- 
ed from each element of the mixed powders, which suggests that 
good accuracy for the neutron cross section measurements can be 
accomplished with the mixed-powder samples. 21 references. 


3872 (NVO—271) Tripartite conferences on radiation 
protection: Canada, United Kingdom, United States (1949- 
1953). Taylor, L.S. (National Bureau of Standards, Wash- 
a. DC ey Aug 1984. Contract AP08-83NV 10305. 

280p. NTIS, PC A13/MF A01; GPO Dep. File Number 
DE84016028. 

As a result of largely informal contacts between scientists 
from the United States, Canada, and United Kingdom, it became 
evident to their governments that, to insure compatible protection 
practices, closer technical cooperation must be established. This led 
to a two-day conference between representatives of the three gov- 
ernments at Chalk River, Ontario in September 1949; it was the 
first of what became known as the Tripartite Conferences. The ini- 
tial talks led quickly to agreement on the new NCRP proposals for 
a basic permissible dose for the exposure of workers to external 
sources of radiation. A second meeting in Harwell, England, during 
the summer of 1950 reached tentative agreement on the outstanding 
problems. The third and last Tripartite Conference took place at 
Harriman, New York, in early spring 1953. This meeting produced 
the final recommendations, insofar as they involved agreements be- 
tween the three countries, for new protection standards. Questions 
regarding the proceedings of the conferences and interpretations of 
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their findings have arisen over the succeeding years; even as recent- 
ly as 1983. Continued interest and consequent inquiries emphasized 
the desirability of providing more permanent documentation of 
those very important conferences. This author, a member of the 
United States delegation to all three conferences, came into posses- 
sion of most of the working papers and final reports, hence he has 
felt the obligation to assemble this material for both technical and 
historical reference. This report compromises mainly of q brief dis- 
cussion of the conferences themselves, with some background infor- 
mation leading up to their organization. 


3873 (PB—84-217470) Center for Radiation Research 
(of the National Bureau of Standards) technical activities for 
1983. Caswell, R.S. (National Bureau of Standards, awa 
ington, DC (USA). Center for Radiation Research). A 
1984. 214p. (NBSIR—84/2848). NTIS, PC A1l0/MF Adi. 
This report summarizes research projects, measurement 
method development, testing and data evaluation activities, carried 
out during Fiscal Year 1983 in the NBS Center for Radiation Re- 
search. These activities fall in the areas of radiation measurements, 
atomic and plasma radiation, nuclear radiation, radiation physics, 
radiometric physics, and radiation sources and instrumentation. 


therapy applications. Final c 

(National Bureau of Standards, Washington, DC (USA), 

1981. 8p. Pub. in ote of Intercom 

dures in Dosimetry of High El 

bag Austria, April 2-6, 1979, IAEA-TECDOC-249, p75- 
This is a brief review of surveys on the dosimetry of radi- 

ation-therapy beams by the National Bureau of Standards (NBS). 

Covered are the NBS ferrous-sulfate (Fricke) dosimetry service, a 

recently completed survey carried out with thermoluminescence 

dosimeters (TLD) on the dosimetry in cobalt-60 teletherapy beams, 

and plans for a TLD survey of dosimetry in high-energy brems- 

strahlung beams. 


3875 (PB—84-225432) Programme of the United a 
National Bureau of Standards in standards for 

tron radiation therapy. Final report. Goodman, L.J.; Cum, 
J.J.; Caswell, R.S. (National Bureau of Standards, Washing- 
ton, DC (USA)). 1984. 1lp. Pub. in Proceedings of Ad- 
vances Dosimetry Fast Neutrons and Heavy Charged Parti- 
cles for Therapy Applications, Vienna, Austria, June 14-18, 
1982, p217-227 1984. 

This report discusses two aspects of the neutron dosimetry 
program at the United States National Bureau of Standards (NBS), 
namely the plans and progress towards establishing dosimetry 
standards for neutron radiation therapy, and an investigation of the 
neutron and gamma-ray tissue kerma rates from a 252Cf source. 
Neutron radiation therapy is being clinically tested at a number of 
centers in the world. The purpose of the NBS program is to im- 
prove the accuracy and consistency of measurements of absorbed 
dose for neutron radiation therapy by providing national dosimetry 
standards and improved data on neutron interactions with tissue 
and tissue-equivalent materials. A longer-term goal is to develop a 
calibration facility at NBS where neutron dosimeters can be cali- 
brated and their energy dependence studied. 


3876 rege Pr pp 7-11) CENDOS programs in 
neutron dosimetry. Portal, G. Jun 1984. NTIS, PC A1l2/MF 
AO01. File Number 1184013987. (CONF-8308140—). 

From 10. international DOE neutron dosimetry workshop; 
Acapulco, Mexico (30 Aug 1983). 

CENDOS (Collection and Evaluation of Neutron Dosimetry 
Data) is an international association of research workers, who have 
grouped together to form a scientific society in the field of neutron 
dosimetry and obtained a contract from the Commission of the Eu- 
ropean Communities to cover functional costs (travel expenses, 
congresses, Editions, etc.) and to stimulate research. The Society 
was established in 1977. Its organization is summarized. 





65 PHYSICS. Il. 
6560 Solid State Physics 


6560 Solid State Physics 


REFER ALSO TO CITATION(S) 6560002730 


(CONF-841184—4) Green's function solution of 
he. Kondo problems and universality of the thermodynamic 
properties . Arai, T. (Ar 1. National Lab., IL (USA)). 
pr Bony Contract W-31-109-ENG-38. 25p. NTIS, PC 
A A01; 1; GPO Dep. File Number DE85002739. 

From Magnetism and etic materials conference and ex- 
hibit; San Diego, CA, USA (27 Nov 1984). 

Using a functional derivative approach, we derive for the 
echilamianen Anderson model of dilute magnetic alloys a Green's 
function, which is valid at all temperature and which accurately ex- 
hibits the Kondo effect. This is made possible by explicitly satisfy- 
ing the Baym criterion for the macroscopic conservation of parti- 
cle-number, momentum and energy - a criterion not satisfied by any 
of the earlier Green's function treatment of tha Kondo model or 
the Anderson model. The free energy of the system is calculated 
and the university of all the thermodynamic properties and the re- 
sistivity is analytically demonstrated. The temperature-dependent 
susceptibility chi(T), specific heat C(T) and resistivity R(T) are cal- 
culated and it is found that the universal curves for chi(T) and 
C(T) are almost indistinguishable from the results of the renormali- 
zation group theory. 16 references. 


3878 awe solution of the cavity model for intersti- 
tial impurities in semiconductors. Chaudhuri, S.; Coon, D.D. 
(University Research Center, Wright State University, 
Dayton, Ohio 45435). Physical Review [Section] B: Condensed 
Matter; 30: No. 6, 3338-3343(15 Sep 1984). Contract AC02- 
80ER 10667. 

An analytic solution of the problem of a hydrogenic atom in 
a homogeneous dielectric medium with a concentric spherical 
cavity (cavity model) is presented. This soluble model has the 
virtue that it exhibits the shallow-deep instability of impurity levels 
in semiconductors as a function of the impurity ion charge Ze and 
the cavity radius. The shallow-deep instability involves a transition 
from large orbitals in the dielectric medium to small orbitals in the 
cavity, with the cavity being analogous to an interstitial site in a 
crystal lattice. The shallow-deep instability is illustrated graphical- 
ly. Our solution indicates that interstitial fractional charge impuri- 
ties like quarks could give rise to shallow electronic impurity levels 
in silicon and germanium while the known electronic ground states 
associated with interstitial protons and antimuons (treated by Wang 
and Kittel) in these semiconductors are deep. 


3879 ay of two-point spatial correlations for ran- 
One-dimensional 


hopping lattice gases: models. Evans, 
J.W.; Hoffman, D.K. (Ames Laboratory, Applied Mathe- 
matical Sciences Program, Iowa State University, Ames, 
Towa 50011). Physical Review [Section] B: Condensed Matter; 
~ No. 5, 2704-2714(1 Sep 1984). Contract W-7405-ENG- 


We consider the randomization of correlated, translationally 
invariant distributions of indistinguishable particles on lattices by 
random hopping, possibly involving several jump distances with 
generally different rates (and where double occupancy is excluded). 
Probabilities for various subconfigurations of n empty sites satisfy 
infinite closed sets of linear equations (for each n) in which the gen- 
erator of the dynamics is self-adjoint. We provide a detailed spec- 
tral analysis of this generator for the two-point probabilities (or 

ing correlations) on a one-dimensional lattice. For just 
nearest-neighbor (1NN) and second-nearest-neighbor (2NN) jumps, 
the dynamics changes smoothly as a function of the ratio of the 
2NN- to INN-jump rates up to the critical value (1/4), where there 
is a nonanalytic transition in the dynamical structure. Generaliza- 
tions are indicated. 


Spin-glass order of the random-field 

Tsing model, Richards, P.M. (Sandia National Laboratories, 

Albuquerque, New Mexico “iggy Physical Review [Section] 

B: Condensed Matter; 30: No. 5, 2955-2957(1 Sep 1984). 
Contract AC04-76DP00789. 

The Edwards-Anderson spin-glass order parameter Q is cal- 

culated in the critical region for the random-field Ising model. It is 
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proportional to h/sup( d/-2+eta)/(1-eta/2) in d dimensions for a 
root-mean-square random field h and critical exponent eta. Thus Q 
approaches zero as h-0, whereas simple linearized theory predicts 
it to diverge at the critical point of the pure system. The results are 
exact to order h‘ and in agreement with scaling theories. Numerical 
values are given both for Q and the amplitude of the ‘Lorentzian- 
squared” structure factor. 


3881 Monte Carlo solution of antiferromagnetic quan- 
tum Heisenberg spin systems. Lee, D.H.; Joannopoulos, 
J.D.; Negele, J.W. Seances of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). 
Physical Review [Section] B: Condensed Matter; 30: No. 3, 
1599-1602(1 Aug 1984). Contract AC02-76ER03069. 

A Monte Carlo method is introduced that overcomes the 
problem of alternating signs in Handscomb’s method of simulating 
antiferromagnetic quantum Heisenberg systems. The scheme is ap- 
plied to both bipartite and frustrated lattices. Results of internal 
energy, specific heat, and uniform and staggered susceptibilities are 
presented suggesting that quantum antiferromagnets may now be 
studied as extensively as classical spin systems using conventional 
Monte Carlo techniques. 


3882 Phase transitions in a third-rank-tensor Hamilton- 
ian; Application to systems with tetrahedral symmetry. 
Rasolt, M.; Haymet, A.D.J. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831 
and Physics ent, Harvard University, Cambridge, 
Massachusetts 02138). Physical Review [Section 'B: Condensed 
Matter; 30: No. 3, 1619-1621(1 Aug 1984). Contract W-7405- 
ENG-26. 

A Hamiltonian appropriate to a third-rank-tensor order pa- 
rameter, invariant under the full rotation group, is studied by € ex- 
pansion around four dimensions and shown for weak coupling to 
permit only first-order phase transitions. Implications to weakly 
bonded tetrahedral molecules in a cubic lattice are discussed and 
compared with recent numerical simulations. 


3883 Application of endochronic theory in dynamic vis- 
coplasticity. Lin, H.C. (Argonne National Lab., IL (USA). 
Components Technology Div.). Nuclear Engineering and 
Design; 79: No. 1, 39-46(May 1984). 

This paper summarizes the work completed on a project 
concerned with engineering models in dynamics plasticity. The 
concept of the endochronic theory of viscoplasticity and its subse- 
quent improvement are discussed briefly. Applications and exten- 
sions of the theory to various dynamic problems are presented. In 
particular, the strain-rate effect in the improved endochronic theory 
and its application to wave propagation problems are discussed. 
Comparing the numerical results with other calculations and experi- 
mental data, it appears that endochronic theory provides a promis- 
ing representation of realistic material behavior. At the same time 
endochronic theory is often numerically more efficient than other 
formulations. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 6561002596, 2640, 2641, 2646, 2772, 2804, 
2806 


3884 Comprehensive study of the renormalization of the 
theory of strong-coupling superconductors. Svozil, K. (Law- 
rence Berkeley Laboratory and Department of Physics, 
University of California, Berkeley, California ~t Physi- 
cal Review [Section] B: Condensed Matter; 30: No. 3, 1357- 
1361(1 Aug 1984). Contract AC03-76SF00098. 

The renormalization of the superconducting state is present- 
ed consistently and predictions for the screened charges as well as 
for the mixing in the phonon-Covlomb system are derived. 
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3885 (CNRS-CPT—83-P-1542) Structural invariance of 
the Schroedinger equation and chronoprojective geometry. 
Burdet, G.; Perrin, /M M. (Centre National de la Recherche 
Scientifique, 13 - Marseille (France). Centre de Physique 
Theorique). Jul 1983. 17p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84751900. 

We describe an extension of the chronoprojective geometry 
and show how its automorphisms are related to the invariance 


properties of the Schroedinger equation describing a quantum test 
particle in any Newton-Cartan structure. 


3886 (HMI-B—410, pp 13) Path integral method for in- 
elastic Sukumar, C.V. 1984. NTIS (US Sales 
Only), PC A08/MF A0O1. File Number T1I84752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


3887 (HMI-B—410, pp 25) Dynamics of quantum corre- 
lations and their role in nuclear structure problems. Nemes, 
M.C. 1984. NTIS (US Sales Only), PC A08/MF A01. File 
Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


ll (JINR-R—2-83-575) Analog of the Feynman-Gell- 

Mann equation and exact solution of the relativistic Coulomb 
problem for a 3/2 spin charged particle. Leonovich, A.A.; 
Pestov, A.B. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 4p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84703320. 

It is suggested that 2~-hyperons should be described by 
symmetric spinor of the third order which is subject to the Feyn- 
man-Gell-Mann type equation. Exact relativistic formula for dis- 
crete energy levels is obtained for the case of motion in the cou- 
lomb field. 


3889 (LA-UR—84-3193) —— and aggregating sub- 
jective judgements: same experimental results. Martz, H.F.; 
Bryson, M.C.; Waller, R.A. (Los Alamos National Lab., 
NM (USA)). 1984. Contract W-7405-ENG-36. 21p. (CONF- 
841077—1). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE85002204. 

From Statistics symposium on national energy issues; Seattle, 
WA, USA (16 Oct 1984). 

An introductory review of the literature on eliciting and ag- 
gregating subjective judgements is provided. Six direct numerical 
methods for eliciting subjective probabilities over continuous varia- 
bles are compared using four types of stimuli. The comparison is 
based on an experiment conducted at Los Alamos. Six mathemati- 
cal aggregation rules for providing consensus point and confidence 
interval judgements are also compared. Some simple conclusions 
are stated. 


3890 (LBL—18302) Geometric Hamiltonian structures 
and perturbation theory. Omohundro, S. (Lawrence Berke- 
ley Lab. CA (USA)). Aug 1984. Contract ACO03- 
76SF00098. 3lp. (CONF-840794—1). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85002005. 

From NRL-NSWC workshop on local and global methods 
of dynamics; Silver Spring, MD, USA (23 Jul 1984). 

We have been engaged in a program of investigating the Ha- 
miltonian structure of the various perturbation theories used in 
practice. We describe the geometry of a Hamiltonian structure for 
non-singular perturbation theory applied to Hamiltonian systems on 
symplectic manifolds and the connection with singular perturbation 
techniques based on the method of averaging. 


3891 (NP—5900100) Quantum dynamics of classical 
stochastic systems. Casati, G. (Milan Univ. (Italy). Ist. di 
Fisica). 1983. 9p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85900100. 
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It is shown that one hand Quantum Mechanics introduces 
limitations to the manifestations of chaotic motion resulting, for the 
case of the periodically kicked rotator, in the limitation of energy 
growth; also, as it is confirmed by numerical experiments, phenom- 
ena like the exponential instability of orbits, inherent to strongly 
chaotic systems, are absent here and therefore Quantum Mechanics 
appear to be more stable and predictable than Classical Mechanics. 
On the other hand, we have seen that nonrecurrent behavior may 
arise in Quantum Systems and it is connected to the presence of sin- 
gular continuous spectrum. We conjecture that the classical chaotic 
behavior is reflected, at least partially, in the nature of the spectrum 
and the singular-continuity of the latter may possess a self-similar 
structure typical of classical chaos. 


(UWThPh—84-10) Pointwise bounds on the 
pl of spherically averaged eigenfunctions of one- 
body Schroedinger operators. Hoffmann-Ostenhof, M.; Hoff. 
sme Oneanal T.; Swetina, J. (Vienna Univ. (Austria)). 
1984. 26p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE84703322. 

Let (- A + V - E)PSI = 0 in Nsub(R) = (x is element of 
Rsup(n): ‘x’ > R), PSI is element of L?(QMsub(R)) where v = 
vi('x') + Va(x) and E < 0, and let (- A + V;('x’) - E)v(‘x’) = 0 for 
'x' >= R’ >= R, R’ sufficiently large, with v > 0. We shall sup- 
pose that V tends to zero in some sense as ‘x’ —> 0. We give condi- 
tions on V so that for r = ‘x’ large 0 < csub(-) <= (fsub(Ssup(n- 
1)) ‘PSI(rw)'? d w)sup(1/2)/v(r) <= csub(+) < infinity where d w 
denotes integration over the unit sphere. Our conditions on V(x) in- 
clude e.g. Hamiltonians describing one electron in the field of fixed 
nuclei or the case of short range potentials, ie. 'V(x) <= C rsup(- 
1-epsilon) for ‘x’ large, epsilon > 0. 


3893 (UWThPh—84-18) Stochastic quantization in Min- 
kowski space. Hueffel, H.; Rumpf, H. (Vienna Univ. (Aus- 
tria)). 1984. 12p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE84703323. 

We propose a generalization of the Euclidean stochastic 
quantization scheme of Parisi and Wu that is applicable to fields in 
Minkowski space. A perturbative proof of the equivalence of the 
new method to ordinary quantization is given for the self-interact- 
ing scalar field. It is argued furthermore non-perturbatively that the 
method generally implies the Schwinger-Dyson equations. 


3894 (UWThPh—84-22) Hall current in quantum 
theory. Gruemm, H.-R.; Narnhofer, H.; Thirring, W. 
(Vienna Univ. (Austria)). 1984. 32p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE84703324. 

We discuss some mathematical problems occuring in the der- 
ivation of the quantum Hall effect, especially the influence of the 
boundary conditions. We derive a general non-existance theorem in 
classical mechanics. Tor a T? we prove the correct Hall current for 
rather general periodic background potentials and particle interac- 
tions. 


3895 (UWThPh—84-23) Absence of an L? 

at the bottom of the spectrum of the 

drogen negative ion in the triplet S-sector. Hoffmann-Osten- 
hof, M.; Hoffmann-Ostenhof, T. (Vienna Univ. (Austria)). 
1984. 8p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84703325. 

It is shown that the Hamiltonian H of the hydrogenic anion 
has no bound state at threshold in the triplet S-sector. This extends 
a result of R.N. Hill (1977) who showed that H has only essential 
spectrum in the triplet sector. 


3896 (UWThPh—84-24) Perihelion shift and level order- 
ing I. Baumgartner, B. (Vienna Univ. (Austria)). 1984. 10p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84703321. 

It is shown that in a central potential, the energy levels cor- 
responding to degenerate levels of a Coulomb potential, show a 
definite order, according to whether the potential is subharmonic or 
superharmonic off the origin. An additional mild restriction on the 
potential is needed to prove this fact for the true quantum mechani- 
cal problem, but not in the realm of the WKB approximation and 
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for the classical analogue. This is closely linked with the occur- 
rence of a definite perihelion shift of the classical orbits. 


3897 (UWThPh—84-25) Lightlike contractions in 

curved Aichelburg, P.C.; Embacher, F. (Vienna 

Univ. (Austria)). 1984. 16p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84703330. 

The technique of lightlike contractions in flat and curved 
space is described. The method consists in boosting a classical field 
configuration to the velocity of light by an appropriate generalized 
Lorentz transformation. Within this framework the gravitational 
field of a massless neutral particle is a meaningful concept. For 
electrically charged particles, however, the field equations seem to 
prevent an analogous procedure. We thus conjecture that general 
relativity forbids the existance of charged point particles moving 
with the velocity of light. Further examples for lightlike contrac- 
tions of a self-dual electromagnetic field and of a linearized Rarita- 
Schwinger (spin-3/2) field are given. 


3898 (WIS-PH—83/13) Phase diagrams of systems ex- 

incommensurate structures. Schaub, B.; Mukamel, 
D. (Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Nuclear Physics). Mar 1983. . NTIS (US Sales Only), 


PC A03/MF AO1. File Number DE84703326. 
The global phase diagram of a simple model exhibiting disor- 
der-incommensurate (D-I) transition is analyzed using mean-field 


approximation. This phase diagram is expected to be qualitatively 
correct in d=3 dimensions. It is shown that depending on the pa- 
rameters of this model, the D-I transition either (a) is associated 
with a small order parameter and may thus be described by a 
Landau-Ginzburg-Wilson model or (b) has no small order parame- 
ter, and the transition takes place via condensation of solitons. The 
two segments of the transition line are connected by a line of first 
order transitions. Applications to intercalate systems and to magnet- 


3899 (WIS-PH—83/28) Exact solution of a one dimen- 

sional XY model in a random field. Pelcovits, R.A.; Muka- 

mel, D. (Weizmann Inst. of Science, Rehovoth (Israel). 

aie of Nuclear Physics). Jun 1983. 14p. NTIS (US Sales 
ly), PC A02/MF A0O1. File Number DE84703327. 

We present an exact solution of a one dimensional XY model 
in a random magnetic field in the limit of strong field pinning. The 
structure factor exhibits Lorentzian squared behaviour at non-zero 
temperatures. The scaling behaviour of the correlation length as a 
function of randomness is different from that obtained in the weak 
field pinning regime. We also study the dynamical behaviour of the 
system using a simple relaxational model. The magnetization decays 
anomalously with time as tsup(7/6) esup(-ctsup(1/3)). 


(WIS-PH—83/45) Suppression of classical sto- 
chasticity by quantum mechanical effects in the dynamics of 
surface state electrons. Bluemel, R.; 
Smilansky, U. (Weizmann Inst. of Science, Rehovoth 
(israel). Dept. of Nuclear Physics). Dec 1983. 42p. NTIS 
(US Sales Only), A03/MF AOl. File Number 
DE84703328. 

We present the classical and the quantum mechanical de- 
scriptions of surface-state-electrons which are perturbed by a peri- 
odic force F(t)=eepsilonZsub(n) delta(t- T). The numerical results 
are supported by analytical estimates which indicate that the sto- 
chastic behaviour which characterizes the classical treatment, and 
which is manifested by the energy diffusion and ionization rates is 
suppressed in the quantum treatment. 


Patient Imaginary time step method for 

. (Weizmann Inst. of Sci- 

. Dept. of Nuclear Physics). Jan 

1984. 7p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84703329. 

Imaginary time step iteration procedure is extended to the 
solution of the Thomas Fermi equations and their modifications. 
The convergence of the procedure is discussed and illustrated by a 
numerical example. The generalization to the finite temperature cal- 
culations is indicated. 
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3902 Anisotropic fluids and conformal motions in gener- 
al relativity. Herrera, L.; egg J.; Leal, L.; Ponce de 
Leon, J.; Esculpi, M.; Galina, V . (Departmento de Fisica, 
Facultad de Ciencias, Universidad Central de Venezuela, 
Caracas 1051, Venezuela). Journal of Mathematical Physics 
(New York); 25: No. 11, 3274-3278(Nov 1984). 

We study the consequences of the existence of a one-parame- 
ter group of conformal motions for anisotropic matter, in the con- 
text of general relativity. It is shown that for a class of conformal 
motions (special conformal motions), the equation of state is unique- 
ly determined by the Einstein equations. For spherically symmetric 
and static distributions of matter we found two analytical solutions 
of the Einstein equations which correspond to isotropic and aniso- 
tropic matter, respectively. Both solutions can be matched to the 
Schwarzschild exterior metric and possesses positive energy density 
larger than the stresses, everywhere within the sphere. 


3903 Kantowski—Sachs cosmological models approach- 

isotropy. Weber, E. (Institut de Physique Theorique, Un- 
iversite Catholique de Louvain, B-1348-Louvain-la-Neuve, 
Belgium Universite du Burundi, Bujumbura, Burundi). Jour- 
nal of Mathematical Physics (New York); 25: No. 11, 3279- 
3285(Nov 1984). 

In this article we analyze a particular class of anisotropic 
cosmological models, the Kantowski—Sachs models, in the pres- 
ence of a nonzero cosmological constant A. We study them qualita- 
tively by means of autonomous systems with two and three dimen- 
sions. The plane autonomous system gives a new class of empty 
Kantowski—Sachs cosmologies, with A>0 and A<0. We find two 
new types of singularity points. The autonomous system with three 
dimensions yields a set of solutions of nonzero measure becoming 
isotropic in an infinite cosmological time. 


3904 Bound-state eigenfunctions of classically chaotic 
Hamiltonian systems: Scars of periodic orbits. Heller, E.J. 
(Theoretical Division, Los Alamos National Laboratory, 

Los Alamos, New Mexico 87545). Physical Review Letters; 
so No. 16.1 1515-1518(15 Oct 1984). 

Certain unstable periodic orbits are shown to permanently 
scar some quantum eigenfunctions as h—0, in the sense that extra 
density surrounds the region of the periodic orbit. 


3905 Escape-energy distribution for particles in an ex- 
tremely underdamped potential well. Buettiker, M.; Lan- 
dauer, R. (IMB Thomas J. Watson Research Center, York- 
town Heights, New York 10598). Physical Review [Section] 
B: Condensed Matter; 30: No. 3, 1551-1553(1 Aug 1984). 

The average kinetic energy, at the barrier, of particles escap- 
ing out of an extremely underdamped potential well is calculated 
and compared with computational data. This energy approaches 
zero as the well damping is allowed to vanish. 


3906 Dimensional reduction of D=10,N=2 supergravi- 
ties. Chapline, G.; Slansky, R. (Lawrence Livermore Na- 
tional Lab., CA). Physics Letters, [Section] B; 141: No. 3/4, 
187-190(28 Jun 1984). 

We list the four-dimensional supergravities that are derived 
from the N=2, ten-dimensional supergravities using the method of 
coset-space dimensional reduction. The spectrum of each four-di- 
mensional theory consists of those supermultiplets that are invariant 
under the symmetry transformations of the coset space. 
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3907 (DOE/ER/03077—227) Scalar Riemann problem 
in two spatial dimensions: piecewise smoothness of solutions 
and its breakdown. Lindquist, W.B. (New York Univ., NY 
(USA). Courant Mathematics and Computing Lab.). Sep 
1984. Contract AC02-76ER03077. 36p. NTIS, PC A03. File 
Number T185003135. 

The condition f; is identical to fz is identical to f, f¢ C2R — 
R, f having at most one inflection point has been shown to be suffi- 
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cient to guarantee that the solution to the 2-dimensional Riemann 
problem is piecewise smooth. A construction has been presented 
detailing a presumed mechanism for loss of piecewise smoothness if 
f has three or more inflection points. The Riemann problem in one 
dimension has been generalized to include a finite number of dis- 
continuities and smooth rarefaction variation in the initial data. Suf- 
ficiency conditions based upon the number of inflection points in 
the convection function f have been obtained which guarantee 
piecewise smoothness of the solution to the generalized problem. 


3908 (LA-UR—84-2937) Using semigroups and the Trot- 
ter product formula to solve quasi-linear Pimbley, 
G.H. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 22p. (CONF-8407103—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85002041. 

From American Mathematical Society/SIAM meeting; Santa 
Fe, NM, USA (23 Jul 1984). 

A quasi-li system with linear coupling terms is treated. 
An approximate system for which the Trotter product of constitu- 
ent semigroups converges is solved. Then it is shown that the ap- 
proximate solutions converge to a solution of the original system, 
and that the resulting solution operator is a semigroup. Remarks are 
made about a nonlinearly coupled system. 12 references. 


3909 Solution of elliptic equations using fast poisson 
solvers. Bernhardt, P.A.; Brackbill, J.U. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Computational Physics; 53: No. 3, 382-394(Mar 1984). 

Certain nonseparable elliptic equations may be transformed 
into a sequence of Poisson equations. The solutions of these equa- 
tions are efficiently found using fast Poisson solvers. The methods 
is illustrated by solving for the internal electric potential in convert- 
ing plasma clouds. 
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3910 (DOE/ER/54025—T1) Cooperation and competi- 
tion on the path to fusion energy. (National Research Coun- 
cil, Washington, DC (USA). Energy Engineering Board). 
1984. Contract FG05-83ER54025. 139p. NTIS, PC A07/MF 
A01; 1; GPO Dep. File Number DE85002392. 

The United States, the European Community, and Japan are 
actively considering whether worthwhile advantages lie in in- 
creased cooperation among their respective programs of research 
and development in magnetically confined fusion. To help answer 
that question for the United States, this report examines why coop- 
eration is a policy option, what might be done, and how. 
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REFER ALSO TO CITATION(S) 7001003586, 3637, 3642, 3651, 3658, 3863, 
3909, 4067, 4078 


3911 (AD-A—142136/1) Theoretical methods in the cal- 
Bremsstrahl 


culation of the lung recoil force in a nonequili- 
brium beam-plasma system. Technical report. Brandt, H.E. 
(Harry Diamond Labs., Washington, DC (USA)). May 
1984. 48p. (HDL-TR—2009). NTIS, PC A03/MF AO1. 

The reduction of the lowest order nonlinear bremsstrahlung 
recoil force on the bare charge of an unperturbed relativistic test 
particle in a nonequilibrium beam-plasma system is derived from 
first principles. The purpose is to identify many of the important 
physical assumptions and mathematical techniques involved in 
Tsytovich's theory of nonlinear bremsstrahlung and radiative unsta- 
bility. 


3912 (AD-A—143784/7) Users guide to KLYSMA II: a 
multifluid code. Interim report October 1983-Octo- 
ber 1984, Spicer, D.S.; Clark, R.W. (Naval Research Lab., 
Washington, DC (USA)). 14 Jun 1984. 38p. (NRL-MR— 
5348). NTIS, PC A03/MF AO1. 

This report documents a new one dimensional multifluid 
transport code designed to study the cross magnetic field transport 
of magnetized plasma in the presence of both anomaluous and clas- 
sical transport processes, radiation, and chemical reactions. 


70 FUSION ENERGY 
7001 Plasma Research 


(AD-A—143788/8) _ Stability of laminar electron 
u, . (Naval Re- 
m, DC (USA)). 22 Jun 1984. 54p. 
(NRLMR 5358) 1 S, PC A04/MF AO0O1. 

The stability of a finite thickness, laminar cylindrical shell of 
electrons rotating azimuthally and enclosed in a coaxial waveguide 
is considered. The equilibrium rotation of the electrons is supported 
either by a radial electric field, an axial magnetic field, or a combin- 
ation of both. The stability problem is formulated exactly as an ei- 
genvalue problem, including all relativistic and electromagnetic ef- 
fects as well as all effects of self and applied equilibrium fields. An 
approximate dispersion relation, valid for thin beams, is obtained 
analytically and the classical results for the longitudinal modes, i.e., 
the negative mass, cyclotron maser and diocotron instabilities and 
for the transvers mode are recovered in appropriate limits. The dis- 
persion relation is relatively simple and is valid for arbitrary values 
of the equilibrium electric and magnetic fields and for arbitrary 
bean energy. It therefore provides a ready comparison of the small 
signal properties of such devices as the Astron, gyrotron, orbitron, 
heliotron and the various cross field devices. It may also be of in- 
terest in accelerator and space physics applications. Some hereto- 
fore unnoticed effects on beam stability of equilibrium fields are re- 
ported; one such effect in particular leads to formulation of a 
simple, effective method either to maximize or eliminate altogether 
the longitudinal mode growth. Results from the dispersion relation 
compare favorably to results obtained from a numerical solution of 
the eigenvalue problem. 


3914 (CONF-820618—18) Alfven wave experiments in 
the PRETEXT tokamak. Oakes, M.E.; ra om R.D.; Lin, 
S.H.; Michie, R.B.; Evans, T.E.; Benesch, J.F.; Valanju, P.; 
Joyce, G.R.; Surko, C.M. (Texas Univ., Austin (USA). 
Dept. of Physics; Bell Labs., Murray Hill, NJ (USA)). 1982. 
Contract AS05-77ET53042. Sp. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85000275. 

From International conference on plasma physics; Goete- 
borg, Sweden (7 Jun 1982). 

Alfven wave experiments below the ion cyclotron frequency 
have been conducted on the PRETEXT tokamak. Loading resist- 
ance measurements of both toroidal and poloidal antennas have 
demonstrated significant plasma loading (.1 to 2) at low power 
levels. By appropriately phasing two poloidal loops spaced either at 
90° or 180° toroidally, it is possible to identify toroidal modes. 


3915 (CONF-840616—22) Driven global Alfven eigen- 
modes, Oakes, M.E.; Bengtson, R.D.; Booth, W.D.; — 
T.E.; Mahajan, S.M.; Ross, D.W.; Valanju, P.M.; wat 
X.Z. (Texas Univ., Austin (USA); Bell Labs., Murray 
NJ (USA)). 1984. Contract AS05-77ET53042. ’Sp. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85001056. 

From International conference on plasma physics; Lausanne, 
Switzerland (27 Jun 1984). 

Studies of the low frequency spectrum (w<{/sub ci/) of 
Alfven waves in inhomogeneous plasmas with shear has revealed, 
in addition to the continuum, the existence of global eigenmodes, 
whose macroscopic structure depends on the linear coupling of the 
shear and compressional modes (via gradients of the equilibrium 
current or gradients of the finite frequency corrections). The pres- 
ence of these modes in a tokamak plasma has been detected by ob- 
serving resonance in the resistance of driven poloidal antennas. We 
report here the results of an experiment on PRETEXT using two 
phased toroidal antennas, in which we observe global eigenmodes 
at the theoretically predicted plasma parameter combinations. In 
addition, we determine their radial and poloidal structure with a 
CO, laser interferometer. The results of the laser study are reported 
elsewhere. Here we discuss the impedance measurements done in 
conjunction with the laser work. 


3916 (CONF-841105—34) O-D ignition condition analy- 
sis for an OHTE device. Scardovelli, R.; Miley, G.H. (Illi- 
nois Univ., Urbana (USA). Fusion Studies Lab.). 1984. Con- 
tract AC02-76ET52040. 6p. (COO—2218-304). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000876. 
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From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

In the present study we examine the feasibility for heating an 
OHTE device to ignition with ohmic input alone. 


3917 (CONF-8410177—1) Feasibility of alpha particle 
measurement by CO. laser Thomson scattering. Hutchinson, 
D.P.; Vander Sluis, K.L.; Sheffield, J. (Oak Ridge National 
Lab., TN (USA)). 1984. er an AC05-840R21400. 3p. 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE85002464. 

From 9. international conference on infrared and millimeter 
waves; Takarazuka, Osaka, Japan (22 Oct 1984). 

The feasibility of scattering CO: laser radiation from a multi- 
component burning plasma has been evaluated for the measurement 
of the velocity distribution of D-T produced alpha particles. The 
density and velocity distribution of the alpha particles from their 
initial energy of 3.5 MeV down to near-thermal energies may be 
measured by small angle (<1°) Thomson scattering. A computer 
simulation of the experiment indicates that a 100 MW pulsed laser 
combined with a bank of heterodyne receivers will be able to meas- 
ure a scattered signal due to the alpha particles for an assumed 
alpha density of 5 x 10% cm™ 


(DOE/DP/40159—2) X-ray line broadening as a 
diagnostic in laser produced plasma. Final technical report, 4 
August 1982-3 August 1983. Hooper, C.F. Jr. (Florida Univ., 
Gainesville (USA). Dept. of Physics). Jun 1984. Contract 
AS08-81DP40159. 6p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001179. 

The theoretical line broadening research carried out under 
this contract involved two main areas: calculation of: (1) widths, 
shifts, and asymmetries of Stark broadened Lyman series lines from 
high-Z hydrogenic radiators in dense plasmas, (2) opacity effects on 
hydrogenic and helium-like lines and satellite diagnostics. 


(DOE/DP/40170—1) Study of opacity effects on 
line radiation from pellet implosions. Final technical report, 
11 October 1981-31 December 1983. Hooper, C.F. Jr. (Flori- 
da Univ., Gainesville (USA). t. of Physics). Jun 1984. 
Contract. AS08-82DP40170. lip. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE85000380. 

Glass microballoons filled with mixtures of Argon and Neon 
were imploded using the University of Rochester 24-beam Omega 
Laser system. Experimentally observed Lyman-series x-ray lines of 
Ar*?? and Ar*?® were analyzed to determine plasma core param- 
eters and the effects of opacity on spectroscopic diagnostics. The 
helium like satellites to the Lyman a resonance line of Art!” and 
lithium-like satellites of the Lyman a resonance line of Ar*'* were 
resolved using an iterative peak finding code. Measured satellite 
line ratios were compared to new theoretical calculations in order 
to diagnose electron density. These calculations use a rate equation 
model for the satellite level populations and include the effects of 
autoionization, collisional mixing, inner shell excitation, and colli- 
sional ionization (and the respective inverse processes). Densities in- 
ferred in this manner from satellite line ratios are compared with 
densities obtained from the Stark and opacity broadening analysis. 


3920 (DOE/DP/40187—1) Role of cavitons in laser- 
plasma interactions. Final report, August 15, 1983-August 14, 
1984. Wong, A.Y.; Tanikawa, T.; Cheung, P.Y. (California 
Univ., Los An geles (USA). t. of Physics). Jul 1984. 
Contract AS08- $3DP40187 19p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85001842. 

The trapping of electron plasma waves inside a caviton has 
been observed after the termination of the driving fields in a one- 
dimensional inhomogeneous plasma. The observed characteristics of 
trapped waves verify quantitatively the predictions of the Zakharov 
equations. We have further demonstrated the existence of trapped 
eigenmodes in the caviton experimentally using a novel two-fre- 
quency excitation technique. The interaction of these eigenmodes 
among themselves causes the plasma to emit electromagnetic radi- 
ations in strong turbulent state. Preliminary results of microwave- 
plasma interaction and scaling of caviton fields with the plasma 
density are also presented. 
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(DOE/ER—0063) 1984 Review of the 
Plasma Physics Program. (USDOE Office of Ener 
search, Washington, DC. Office of Fusion Energy). Sep 
1984. 104p. S, PC A06/MF A011; GPO Dep. Fi 
Number DE85002136. 

This report describes the present and planned programs of 
the Division of Applied Plasma Physics (APP), Office of Fusion 
Energy. The major activities of the division include fusion theory, 
experimental plasma research, advanced fusion concepts, and the 
magnetic fusion energy computer network. The planned APP pro- 
gram is consistent with the recently issued Comprehensive Program 
Management Plan for Magnetic Fusion Energy, which describes 
the overall objectives and strategy for the development of fusion 
energy. 


3922 (DOE/ER/40136—T1) Electron _ acceleration. 

Technical progress report. (California Univ., Berkeley 
(USA)). 11 Oct 1984. Contract AT03-84ER40136. 38p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85002337. 

The idea for charged particle acceleration by Gaussian laser 
beams has been analyzed in detail, considering the beam modes best 
suited for the purpose and taking into account the possibility of 
using a gas with optimum refraction index. The approach used in- 
volves a normalization of both laser beam and electron trajectory 
parameters which results in computed curves and expressions valid 
for any beams and trajectories within the assumptions made for the 
analysis. Various laser modes correspond to different values of con- 
stants. As the main purpose of this study is to evaluate quantitative- 
ly the practical usefulness of this type of interactions for high- 
energy particle production, only optimized linear trajectories at ve- 
locities near the vacuum light velocity are considered. A relation- 
ship between particle energy, gas index of refraction and trajectory 
angle is derived. This relationship is a generalization of the high- 
energy Cherenkov condition for cumulative interaction with a 
single plane wave, and it shows that higher gas pressure is needed 
for laser modes giving larger energy transfer to the electrons. 


3923 (DOE/ET/53042—10) Alfven wave studies on Pre- 
text. Final report. (Texas Univ., Austin (USA). Dept. of 
Physics). 10 Oct 1984. Contract AS05-77ET53042. 3p. 
NTIS, PC A02. File Number TI85001058. 

Low frequency Alfven waves have been studied on the Pre- 
text tokamak at the University of Texas at Austin. A number of 
theoretical predictions led to the initiation of this work: (1) early 
papers by Tataronis and Grossman clarifying the continuum and es- 
timating in the mhd limit the level of heating to be expected; (2) 
the mode conversion calculations by Hasegawa and Chen in which 
they identified the kinetic Alfven wave and discussed the collision- 
less damping; (3) Stix's papers contrasting low and high Q heating; 
and finally (4) the extensive work carried out by the theory groups 
at Lausanne and Texas detailing the new Global Alfven Eigen- 
mode. The efforts of the last two groups in computing fields, densi- 
ty perturbations, toroidal effects and impedances for realistic ge- 
ometries made it possible to compare quantitatively our results with 
their predictions. 


(DOE/ET/53088—146) Theory of resistivity-gra- 
dient-driven turbulence. Garcia, L.; Carreras, B.A.; Dia- 
mond, P.H.; Callen, J.D. (Oak Ridge National Lab., TN 
(USA); Texas Univ., Austin (USA). Inst. for Fusion Stud- 
ies). Oct 1984. Contract AC05-840R21400;FG05- 
80ET53088. 59p. (IFSR—146). NTIS, PC A04/MF AO; 
GPO Dep. File Number DE85002175. 

A theory of the nonlinear evolution and saturation of resis- 
tivity-driven turbulence, which evolves from linear rippling insta- 
bilities, is presented. The nonlinear saturation mechanism is identi- 
fied both analytically and numerically. Saturation occurs when the 
turbulent diffusion of the resistivity is large enough so that dissipa- 
tion due to parallel electron thermal conduction balances the non- 
linearly modified resistivity gradient driving term. The levels of po- 
tential, resistivity, and density fluctuations at saturation are calculat- 
ed. A combination of computational modeling and analytic treat- 
ment is used in this investigation. 
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3925 (DOE/ET/53088—158) Enhancement of tokamak 
ion transport due to electron collisions. Ware, A.A. (Texas 
Univ., Austin (USA). Inst. for Fusion Studies). Oct 1984. 
Contract FG05-80ET53088. 33p. (IFSR—158). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85002174. 

In tokamas where auxiliary ion heating leads to T/sub i/ > 
T/sub e/, the neglect of electron collisions is no longer a good ap- 
proximation in determining ion transport coefficients. The enhance- 
ment of the ion heat conduction due to electron collisions is deter- 
mined for (a) the Pfirsch-Schluter regime and (b) the banana regime 
for the case where Z/sub eff//sup i/ is large. The enhancement of 
ion viscosity is particularly important; the contribution due to ion- 
electron-collisions is approximately equal to the ion-ion-collision 
term even for T/sub i/ = T/sub e/. 


3926 (DOE/ET/53088—159) Role of multiple helicity 
nonlinear interaction of tearing modes in dynamo and anoma- 
lous thermal transport in the Reversed Field Pinch. An, Z.G.; 
Diamond, P.H.; Hazeltine, R.D.; Leboeuf, J.N.; Rosenbluth, 
M.N.; Sydora, R.D.; Tajima, T.; Carreras, B.A. Garcia, L.; 
Hender, yy O4 (Texas Univ., Austin (USA). Inst. for Fusion 
Studies; Oak Ridge National Lab., TN (USA); New York 
Univ., NY (USA). Courant Inst. of Mathematical Sciences). 
Oct 1984. Contract FG05-80ET53088. 24p. (CONF- 
840910—19). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85002176. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

A theory of magnetic fluctuation dynamics, the dynamo 
mechanism, and anomalous thermal transport in the Reversed Field 
Pinch is presented. Nonlinear generation of and coupling to m = 2 
modes is advanced as an m=1 tearing modes sustain the magnetic 
configuration and stabilize themselves by lowering the safety factor 
on axis (q(0)) are elucidated. The nonlinear dynamics of resistive 
interchange modes is discussed. Stochastic magnetic field transport 
arguments are used to estimate anomalous thermal conductivity and 
confinement scalings. 


3927 (GA-A—17694) Comparison of energy confinement 
in Doublet III limiter and divertor discharges with ohmic, 
neutral beam and electron cyclotron heating. Burrell, K. H. 
Prater, R.; Ejima, S.; Angel, T.; Armentrout, C.J.; Baur, 
J.F.; Blau, F.P.; Bramson, G-.; is, R.W.; Chase, R.P. 
(GA Technologies, Inc., San Diego, CA (USA)). Sep 1984. 
Contract AT0O3-84ER51044. 13p. (CONF-840910—17). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85000449. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 1984). 

g of total energy confinement time with line averaged 
density, toroidal field, plasma current and total input power is pre- 
sented for vertically elongated tokamak plasmas, both limiter and 
divertor configurations, heated by Ohmic, neutral beam injection 
(NBD), and electron cyclotron heating (ECH) methods. Line aver- 
aged density plays no role in confinement in any type of discharge 
for densities above 2 x 10’® m~*. Toroidal field affects confinement 
only in Ohmic divertor discharges. Current is the key variable in 
ECH and NBI discharges; Confinement time increases linearly with 
current. The similarity of the density and current scaling in NBI 
and ECH cases argues strongly that these scalings are properties of 
the auxiliary-heated plasmas in general and are not heating method 
specific results. Configuration also affects confinement: Expanded 
boundary divertor discharges show superior confinement for all 
three heating methods. Finally, the functional form of the variation 
of stored energy with input power in NBI discharges suggests that 
confinement time is approaching a new, power independent value 
at high input power. 


3928 (GA-A—17703) Determination of experimental to- 


kamak plasma properties using maximum entropy analysis. 
Cottrell. G.A.; Fairbanks, E.S.; Stockdale, R.E. (GA Tech- 
nologies, Inc., San Diego, CA (USA); UKAEA Culham 
Lab., Abingdon). Sep 1984. Contract AT03-84ER51044. 
15p. (CONF-840922—14). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001723. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 


70 FUSION ENERGY 
7001 Plasma Research 


The diagnostician commonly faces the challenge of extract- 
ing the maximum information on plasma spatial profiles from a very 
limited and noisy data set. Conventionally, functional forms (e.g., a 
parabola raised to a power) are fitted to the measured data using 
non-linear least-squares regression. This immediately biases the in- 
terpretation and constrains results to a narrow family of curves for 
which there may be no real evidence in the data. In this paper we 
examine the consequences of abandoning this assumption and, in- 
stead, seek the constrained Maximum Entropy (ME) profile making 
no such assumptions. Results are compared with conventional anal- 
ysis. The ME method has the inherent advantages of (1) yielding 
only positive (and therefore physically meaningful) profiles, (2) sup- 
pression of noise on the data and (3) producing a profile which 
contains the least amount of spurious detail. The method is illustrat- 
ed with reference to measured chord-average CO: laser interferom- 
eter data taken on the Doublet III tokamak. 


3929 (GA-A—17705) Tests of beta limits as a function 
of plasma — in the Doublet III device. Stambaugh, R.D.; 
Moore, R.W.; Bernard, L.C.; Kellman, A.G.; Strait, E.J.; 
Lao, L.; Overskei, D.O.; Angel, T.; Armentrout, CJ.; Baur, 
J.F. (GA Technologies, Inc., San Diego, CA (USA); 
UKAEA Culham , Abingdon). Sep 1984. Contract 
AT03-84ER5 1044. lip. (CONF-840910—18). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001808. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK m2 Sep 1984). 

The D-III experiment has fully explored the potential of the 
generic dee shaped plasma in 8/sub T/ for elongation x from 1.0 to 
1.6 and triangularity 5 from -0.1 to 0.9. The results show a disrup- 
tive B/sub T/ limit given by B/sub T/(%) = 3.5 I(MA)/a(m) B(T) 
in good agreement with recent theoretical work on ideal ballooning 
and/or external kink modes. A hard disruptive limit to the operat- 
ing current in Ohmic diverted plasmas was found at I/aB = 1.05. 
Plasma stability improved as the thickness of the closed field line 
plasma mantle was increased. Clear evidence for the external m=2, 
n=1 kink as the cause of some disruptions was found. High n, 3 = 
n S&S 5, modes have been observed near the B/sub T/ limit. 


3930 (GA-A—17706) Improved performance for large 
area triple layer microchannel plate detector for a neutral 
spectrometer in Doublet III. Armentrout, C.J. (GA Technol- 
ogies, Inc., San Diego, CA (USA)). Sep 1984. Contract 
AT03-84ER51044. 13p. (CONF-840922—13). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE85001719. 

From 5. APS conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 1984). 

A2cmx 30 m_ 3 layer, etn plate (MCP) assembly 
has been constructed with 120 anodes to collect electrons. It has a 
gain of up to 5 x 10° in the pulse counting mode. The device dis- 
plays an unexpectedly high per-anode count rate. The original 
device had major problems: 5 x gain variation along its length and 
150% FWHM/gain ratio. It is shown through a model distribution 
function that both effects can be due to the space charge limiting of 
pulses that cross the interstage gaps. One detector was rebuilt with 
greatly reduced interstage gaps and now displays 60% FWHB/gain 
and a 30% gain variation. This has significantly improved the pulse 
counting capability of the spectrometer. 


- (GA-A—17712) Intensified CCD camera system 

for plasma diagnostics. Smith, J.; Chase, R.; Garcia, J.; 
Hsieh, C.; Vaslow, D. (GA Technologies, Inc., San Diego, 
CA (USA)). Sep 1984. Contract AT03-84ER51044. 18p. 
(CONF-840922—19). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002252. 

From 5. APS conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

It is possible to put together an in imaging system 
which has about the same sensitivity as photomultiplier tubes. Such 
a camera system, which utilizes a combination of image intensifiers 
and CCD image sensor, was constructed recently for the multipoint 
Thomson scattering diagnostic on Doublet III. In our case, the in- 
coming image is first gated and amplified in the intensifier stages, 
then lens-coupled to a CCD camera cooled to LN2 temperature. 
The camera contains a RCA back-illuminated CCD of 320 x 512 
pixels, has a good quantum efficiency (~ 85% at 550 nm), and has 





level per pixel of about 60 electrons. The system is con- 
trolled through CAMAC with a Photometric camera controller 
which allows a number of pictures to be taken and stored on the 
CCD chip for later readout. The multipicture capability is conven- 
ient for use with a multipulse Thomson scattering diagnostic to pro- 
vide n/sub e/ and T/sub e/ profile measurements at several time 
points in a plasma shot. It is conceivable also that the camera 
system can be utilized to view directly the 2-D spatial distribution 
of plasma radiation at a particular energy in the range from near 
infrared to soft X-rays for information relating to plasma activities 
on flux surfaces. 


((AE—3707/14) TM-200 current pulse generator. 
p= A.M.; Alekseev, Yu.A.; Baryshev, V.L.; Bajbor- 
odov, Yu.T.; Vasil’ev, V.L; Gorin, V.A.; Kisula, VV. (Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 12p. din 
Russian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84703338. 

The electric circuit and design of the TM-200 current pulse 
generator, used for power supply to a toroidal tokamak magnet 
model with a strong magnetic field and combined adiabatic pinch 
compression of a plasma filament is described. The TM-200 pulse 
generator consists of the following basic units: two energy storages 
capacitors of 900 MF (30 kV) and 3.5x10~? f (5 kV) capacities, 
commutator group (spark gaps of IPT-3 or IPT-6 type), air-core 
transformer and lo. 


3933 (IPPJ—568, pp 213-216) Solid state submillimeter 
souces and their tions. Fetterman, H.R.; Elta, M.E.; 
Blumberg, W.A.M.; Peck, D.D. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). Apr 1982. NTIS 
(US "Sales Only), PC Al4/MF A0Ol. File Number 
TI85780066. (CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 


3934 (IPPJ—568, pp 225-235) 0.4 mm interferometer 
system using dielectric waveguide. Hutchinson, D.P.; Ma, 
C.H.; Staats, P.A.; Vander Sluis, K.L. (Oak Ridge National 
Lab., TN (USA)). Apr 1982. NTIS (US Sales Only), PC 
A14/MF AO1. File Number T185780066. (CONF-820125— 
Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

A 0.4 mm submillimeter-wave, phase-modulated polarime- 
ter/ interferometer is used for simultaneous time-dependent meas- 
urement of line-averaged electron density and poloidal field-in- 
duced Faraday rotation along chords of the plasma column in ISX- 
B tokamak. Heterodyne detection and hollow dielectric waveguide 
are utilized to achieve the high sensitivity required for the multi- 
chord experiment. 


3935 (IPPJ—568, pp 250-279) Fear-infrared 
fusion 


imaging 
arrays for density and magnetic field measure- 
ments. Neikirk, D.P.; Rutledge, D.B. (California Inst. of 
Tech., Pasadena (USA). Div. of Engineering and Applied 
Science). Apr 1982. NTIS (US Sales Only), PC Al4/MF 

A0O1. File Number T185780066. (CONF-820125—Summ.). 
From US/Japan workshop on sub-millimeter diagnostic 

—— Nagoya, Japan (18 Jan 1982). 

‘ar-infrared imaging detector arrays are required for the de- 
iiadanies of density and local magnetic field in fusion plasmas. 
Analytic calculations point out the difficulties with simple printed 
slot and dipole antennas on ungrounded substrates for use in sub- 
millimeter wave imaging arrays because of trapped surface waves. 
This is followed by a discussion of the use of substrate-lens cou- 
pling to eliminate the associated trapped surface modes responsible 
for their poor performance. This integrates well with a modified 
bow-tie antenna and permits diffraction-limited imaging. Arrays 
using bismuth microbolometers have been successfully fabricated 
and tested at 1222um and 119um. A 100 channel pilot experiment 
designed for the UCLA Microtor tokamak is described. 
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3936 (IPPJ—568, pp a pe Multi-mixer far-infrared 
scattering apparatus. Park, H.K.; Yu, C.X.; Savage, R.; vi 
bles, W.A.; Luhmann, N.C. Jr. (California 'Univ., Los 
les (USA)). Apr 1982. NTIS (US Sales Only), PC A14/MF 
A01. File Number T185780066. (CONF-820125—Summ.). 
From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 
A multi-mixer far-infrared scattering system has been devel- 
oped which permits the collection of angularly and spatially re- 
solved collective scattering data during a single tokamak discharge. 


3937 ae pp 7-17) Design of FIR interferome- 
ter for JT-60. Nagashima, A. (Japan Atomic Energy Re- 
search Inst., Toba Ibaraki. Tokai Research Establishment). 
Apr 1982. NTIS (US Sales Only), PC Al4/MF AO. File 
Number T185780066. (CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

A new interferometer system is designed, which has a func- 
tion to correct the concave lens effect of plasma, and calibrates the 
phase errors due to the mechanical vibrations caused by the elec- 
tro-magnetic force of the plasma discharge. The feasibility of this 
design was ——- verified. 


(IPPJ—568, pp 18-31) Activities of the institute of 
a Nagoya University in the field of far infrared 
plasma diagnostics. Fujita, Junji (Nagoya Univ. (Japan). Inst. 
bf Plasma Physics). Apr 1982. NTIS (US Sales Only), PC 
A14/MF AO1. File Number TI85780066. (CONF-820125— 
Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

Brief introduction about the character of the Institute as a 
central establishment for nation-wide collaboration is given. A his- 
tory of FIR research activities for plasma diagnostics is reviewed. 
Present activities fall into the following three categories: FIR inter- 
ferometry, FIR spectroscopy, and scattering experiments. R- 
project, to which the most of FIR works will be directed, is de- 
scribed; objectives and present status. 


3939 (IPPJ—568, pp 32-40) Measurement of density 
fluctuations in WT-2 plasma by a HCN laser —- 
Kubo, S.; Nakamura, M.; Maekawa, T.; Hamada, Y 

Tanaka, S. (Kyoto Univ. (Japan). Faculty of Science). Apr 
1982. NTIS (US Sales Only), PC Al4/MF AOl. File 
Number T185780066. (CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

A submillimeter wave scattering method was used to study 
low frequency density fluctuations in a range of drift waves in WT- 
2 tokamak. The fluctuations are very intense and their frequency 
spectra are broad. When the lower hybrid wave driven current is 
generated and the loop voltage is decreased, the intensity of If fluc- 
tuations decrease and the frequency spectra become narrow. 


3940 (IPPJ—568, pp 60-81) Far-infrared laser scatter- 
ing from spontaneous and driven fluctuations in the UCLA 
microtor tokamak. Lee, P.; Luhmann, N.C.; Park, H. Jr.; 
Peebles, W.A.; Taylor, R.J.; Xu, Ying; Yu, C.X. (California 
Univ., Los Angeles (USA)). Apr 1982. NTIS (US Sales 
Only), PC Al4/MF A0Ol. File Number 1185780066. 
(CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

A far-infrared (FIR) laser scattering system for the study of 
tokamak density fluctuations is described. Recent scattering data 
from low frequency microturbulence in high density (n >= 5 x 
10‘%cm~*) microtor discharges are presented. In addition, the first 
observation and identification of internal modes generated during 
ICRF heating are described. The latter study directly conforms to 
fast wave mode conversion theory in a two-ion species plasma. In 
particular, the first internal observation of mode converted ion 
Bernstein waves in a tokamak plasma has been made. 
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3941 (IPPJ—568, pp 90-94) ay ye em of high-power 
optically-pumped far- Sepduleeesh- lenate for plasma diagnostics. 
Yamanaka, Masanobu; oe Tatsuhiko; Mitsuishi, 

Akiyoshi; Fujita, Shigeru (Osaka Univ., Suita (Japan). Fac- 
ulty of Engineering); Tsunawaki, Yoshiaki. Apr 1982. NTIS 
(US Sales Only), PC A1l4/MF AOl. File Number 
TI85780066. (CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techni N Jay 18 Jan 1982 

The activities or p ae mab < over 0.1-MW optically- 
pumped 385-~m D,.O laser and a CW optically-pumped 382.9-um 
CHgF, laser as local oscillator for measurement of ion temperature 
in Tokamaks are described. 


3942 (IPPJ—568, m4 119-126) High power, 140 GHz 
gyrotron. Kreischer, a Temkin, R.J.; Mulligan, W.J.; 
MacCabe, S.; Chaplya, R. (Massachusetts Inst. of am 
Cambridge (USA). ye 1982. NTIS (US Sales Only), PC 
A14/MF AOl1. File Number T1I85780066. (CONF-820125— 
Summ.). 

dence US/Japan workshop on sub-millimeter diagnostic 

Nagoya, Ja 18 Jan 1982 

“ yoo ei aphe prch rcbe tion of “ pulsed 100 kW, 140 GHz 
gyrotron is described. Initial gyrotron operation is expected in early 
1982. Advances in gyrotron theory have also been carried out in 
support of this experimental research. The application of gyrotrons 
to plasma diagnostics is also under investigation. 


3943 (IPPJ—568, pp 137-140) Advances in submilli- 
meter Schottky diode detectors for plasma diagnostics. Fet- 
terman, H.R.; Clifton, B.J.; Parrish, P.T.; Tannenwald, P.E. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). Apr 1982. NTIS (US Sales Only), PC A14/MF A011. 
File Number T185780066. (CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 


3944 (IPPJ—568, pp 1-6) FIR laser scattering and het- 
erodyne receiver measurements on Alcator C. Woskoboini- 
kow, P.; Praddaude, H.C.; Mulligan, W.J.; Cohn, D.R.; 
Lax, B. (Massachusetts Inst. of Tech., Cambridge (USA). 
Plasma Fusion Center). Apr 1982. NTIS (US Sales Only), 
PC Al4/MF AOl. File Number 1185780066. (CONF- 
820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; —— Japan (18 Jan 1982). 

MIT program to develop high power collective Thom- 
son scattering diagnostics is presented. The D2O laser Thomson 
scattering system is operational on Alcator C tokamak. The major 
components include a 0.5 MW, 150 ns DO laser, a heterodyne re- 
ceiver mixer, a 25 MW, 381 » DCOOD laser local oscillator and 
X-band IF. electronics including a 32 channel multiplexer filter 
centered at 9.4 GHz with 80 MHz wide channels. Initial scattering 
measurement showed high level of stray D2O laser power. The 
spectrum was obtained by operating the Thomson scattering diag- 
nostics with no plasma in the tokamak. An X-band notch filter was 
placed after the Schottky diode mixer to reject a 240 MHz band 
centered at 9.4 GHz. The stray light level was reduced by 16 to 20 
db. Other sources of background noise such as strong non-thermal 
scattering and ECE did not appear to be a problem. A gas filled 
cell was placed on the Alcator C scattering system to reduce the 
level of stray light. Work is underway to improve the transverse 
mode quality of the laser and receiver to improve matching to the 
beam and viewing dumps. 


3945 (IPPJ—568, pp 41-49) Measurement of density 
fluctuations in JIPP T-II plasma 


Sakai, Ra Kawahata, K. (Nagoya Univ. (Japan). Inst. of 

Plasma Physics). Apr 1982. NTIS Sales Only), PC 

Fara A01. File Number T1I85780066. (CONF-820125— 

jumm.). 

_ From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

and sub-millimeter wave scattering measurements 

were Re with JIPP T-2 plasma in the Institute of Plasma 
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Physics, Nagoya University. The measurements were performed 
with two types of plasma, such as tokamak and stellarator plasmas. 
During the course of sub-millimeter wave scattering experiments, 
lower hybrid (LH) heating studies were made at a frequency of 800 
MHz. Homodyne system was employed for the measurements in 
which the output of an EIO or a HCN laser served both as the 
local oscillator for the mixer and as the probe beam. The probe 
beam was injected into plasma by using a movable horn antenna 
inside the vacuum chamber for the millimeter wave system and a 
movable mirror. The scattered power collected by the identical an- 
tenna was down converted at the IF signal using GaAs Schottky 
barrier diode mixers. Quasi-optical corner cube mount mixers were 
used. The IF signal was amplified and fed into a spectrum analyzer 
or a crystal detector. A turbulence with a spectrum in the range of 
the frequency of drift waves has been observed in the JIPP T-2 
plasma by using both millimeter and sub-millimeter wave scattering 
methods. 


3946 (IPPJ—568, Pp 50-59) Numerical evaluations of 
driven scattering system for high temperature plasma. Tsuki- 
shima, Takashige, Nage oem Masaaki (Nagoya Univ. (Japan). 
Faculty of Engineering). Apr 1982. NTIS (US Sales Only), 
PC Al4/MF AOl. File Number T1I85780066. (CONF 
820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

Theoretical analysis and numerical evaluation have been de- 
veloped for a driven scattering system using a power modulated 
electromagnetic (EM) wave beam as a driver to excite electrostatic 
(ES) waves such as ion acoustic (IA) waves and ion cyclotron (IC) 
waves. The plasma parameters, especially ion temperature, can be 
evaluated from the dispersion measurement of the driven IC waves. 
The numerical values of the relevant experimental parameters were 
examined with intention to apply the method to actual tokamak de- 
vices such as JIPP T-2 and JT-60. Two types of ES waves were 
examined, namely, the ion acoustic waves propagating parallel to a 
toroidal magnetic field and the electrostatic ion cyclotron waves 
propagating almost perpendicular to the toroidal magnetic field. 
The results of the numerical calculation showed that the electron to 
ion temperature ratio can be measured with reasonable accuracy, 
using incident EM waves of a few tens of KW and 100 ps duration. 
The optimized driven scattering method could be a powerful diag- 
nostic tool. 


3947 (IPPJ—568, pp 82-89) Fourier transform spectros- 
copy of electron cyclotron emission from JIPP T-II torus. 
Sakai, Kiyomi (Osaka Univ., Suita (Japan). Faculty of Engi- 
neering); Kawahata, Kazuo; Noda, Nobuaki; Tetsuka, Tsu- 
tomu; Fujita, Junji. Apr 1982. NTIS (US Sales Only), PC 
A14/MF AO1. File Number TI85780066. (CONF-820125— 
Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

The calibration of the fast-scanning Fourier transform spec- 
trometer (FTS) system was investigated. The FTS is one of the 
standard diagnostics for the electron cyclotron emission (ECE) 
from a high-temperature tokamak plasma. The time behavior of 
electron temperature profile of JIPP T-2 determined from one of 
ECE measurement is reported. The FTS system was installed on 
JIPP T-2 in 1979. The detector was changed for a new InSb elec- 
tronic bolometer with special cuts operating at 4.2 K. The calibra- 
tion of the spectrometer was made with a liquid nitrogen-cooled 
microwave absorber, which is considered to produce the large area 
and low intensity blackbody radiation of the temperature corre- 
sponding to the difference between room temperature and liquid Nz 
temperature. The ECE spectra were measured with this calibrated 
FTS. The radial electron temperature profile was obtained. The 
transmission loss of a radiation guiding pipe was evaluated. The 
Thomson scattering electron temperature was about 30 percent 
higher than the temperature based on the blackbody calibration. 





95-100) peed tuning 
power FIR lasers. Danly, B.G.; 
.; Lax, B. (Massachusetts Inst. of Tech., Cam- 
waidge (USA). Plasma Fusion Center). Apr 1982. NTIS (US 
Sales Only), PC Al4/MF A0O1. File Number T185780066. 
(CONF-820125—Summ.). 
From US/Japan epee - Bons sub-millimeter diagnostic 
iques; N Ji 18 Jan . 
ea So een wake 


tuning should occur for pump intensity less than 10 MW/cm? The 
results also predicted the existence of other effect such as ground 
state and two photon absorption, which can reduce the emission at 
certain FIR frequency. A new system of a 10 atm CO: TE laser for 
pumping the superradiant FIR waveguide laser was constructed. 
The preliminary experimental results with this system showed good 
agreement with the theory. The possibility of achieving enhanced 
FIR laser efficiency by the simultaneous emission of many photons 
was considered. These processes achieve high efficiency through 
the simultaneous emission of several low frequency photons for 
each high frequency photon absorbed. 


3949 (IPPJ—568, pp 101-108) Design of FIR lasers 
with integrated pump lasers. Hutchinson, D.P.; Ma, C.H.; 
Price, T.R.; Staats, P.A.; Sluis, K.L.V. (Oak Ridge og 3 
Lab., TN (USA)). Apr. 1982. NTIS (US Sales Only), PC 
Aiur AOl. File Number TI85780066. (CONF-820125— 
umm. 

From US/Japan workshop on sub-millimeter diagnostic 


techniques; N: J 18 Jan 1982). 

MOU hanks pastge wan devel’, Cnt tas cpeteted 
in the rather harsh environment of the ISX-B tokamak experiment 
for about 5000 discharges totaling an operating time of about 3000 
h. The SMM laser is optically pumped by a CO: waveguide laser 
which emits 30 to 50 W. Excited by a discharge current of 25 mA 
and at a voltage of 15 to 18 kV, the CO: pump laser operates at an 
efficiency from 10 to 14 percent. Operating at a pressure of about 
200 m Torr, the FIR lasers each produce about 20 mW of power at 
the wavelength of 0.393 mm and about 10 mW at 0.381 mm. The 
ISX-B tokamak measurement utilized two FIR/CO: lasers in a two- 
laser, heterodyne interferrometer/polarimeter. The construction of 
the new system has been modified so that both CO, lasers and both 
FIR lasers are mounted in a single invar structure. These new CO. 
lasers have a bore of 1 cm and a discharge length of 185 cm. Oper- 
ating at a pressure of approximately 30 torr, these lasers produce 
power level of 75 to 80 W in a single mode. The FIR lasers consist 
of a 230-cm X 31-mm-i.d. dielectric waveguide resonator with flat 
mirrors. This new system was operated on the 0.447 mm transition 
of methyl iodide, and a power level of 40 mW was achieved at a 
pressure of 200 mTorr. 


3950 (IPPJ—568, rik 109-118) Injection-locked TEA 
CO, laser for driving FIR lasers. Muraoka, K.; Okada, T.; 
Kato, K.; Noudomi, R.; Akazaki, M. (Kyushu Univ., Fuku- 
oka (Japan). Faculty of Engineering). Apr 1982. NTIS (Us 
Sales Only), PC Al4/MF AO1. File Number T185780066. 
(CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; N; J 18 Jan 1982). 

A Singleeemie TEA CO. laser _ injection-locked by 
another TEA CO; laser, which has a pressure broadening of more 
than 1 GHz, was developed. The results of the numerical calcula- 
tion based on the rate equation model are presented in this paper. 
The laser of this scheme has the desired characteristics. The results 
of preliminary experiments are also described. In order to find opti- 
mum operating conditions of the TEA CO: laser-SMM laser system 
for the collective thermal scattering measurement of plasma ion 
temperature, four schemes of numerical calculation were per- 
formed. The details of calculation are described elsewhere. The re- 
sults of calculation showed that the pump CO, laser has to have a 
pulse duration of more than several hundred nanoseconds, and the 
separation of the pump CO; laser wavelength from the line center 
should be of the order of 1 GHz. There was a case the TEA CO, 
laser oscillator was injected by another narrow band coherent radi- 
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ation source at 1.5 GHz. Experiment was made with a TEA CO, 
laser oscillator (output stage) injection-locked by another TEA CO, 
laser (driver). The injected power density was 5 x 10° W/m*. The 
single mode operation was maintained without using the stainless- 
steel compensator for the expansion due to the temperature change. 
An output of more than 50 J was obtained. A cw injection-locking 
experiment was performed, using a cw output of about 1 W. 


3951 (IPPJ—568, pp 127-136) Development of Schottky 
diode detectors at Research Institute of Electrical Communi- 
cation, Tohoku University. Mizuno, K.; Ono, S.; Suzuki, T. 
(Tohoku Univ., Sendai (Japan). Research Inst. of Electrical 
Communication); Daiku, Apr 1982. NTIS (US Sales 
Only), PC Al4/MF ‘AOI. File Number 1185780066. 
(CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

Schottky diode detectors are widely used as fast, sensitive 
submillimeter detectors in plasma physics, radio astronomy, fre- 
quency standards and so on. In this paper, the research on submilli- 
meter Schottky diodes at Tohoku University is described. A brief 
description is given on the theoretical examination of diode param- 
eters for video detection in design and on the fabrication of n/n* 
GaAs Schottky diode chips. Antennas for Schottky barrier diodes 
are discussed. Three types of antenna structures have been pro- 
posed, and used for whisker-contacted Schottky diodes so far. 
These are compared with each other for their frequency response 
and gain. The bicone type antenna is promising because of its larger 
frequency response, but the optimum design for this type of anten- 
na has not yet sufficiently been obtained. As the application of 
Schottky barrier diodes, the intensity modulation of submillimeter 
laser and a quasi-optically coupled harmonic mixer have been stud- 
ied. The modulation degree of about 4 % for HCN laser output has 
been so far obtained at the maximum modulation frequency of 2 
GHz. Since 1976, a quasi-optically coupled harmonic mixer has 
been used with a Schottky diode in harmonic mixing between 
microwaves, millimeter waves, and submillimeter waves. 


3952 (IPPJ—568, pp 141-151) Development of Mott 
diode for FIR detection. Umeno, Masayoshi; Sakai, Shiro 
en Inst. of Tech. (Japan)). Apr 1982. NTIS (US Sales 

Only), PC A1l4/MF AOl. File Number 1185780066. 
(CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

A new epitaxial growth by MOCVD, its characteristics and 
the fabrication technique of Mott barrier diodes was described 
using n-GaAlAs prepared for far infrared detectors. In order to 
make a high cutoff frequency diode, the resistance in quasi-neutral 
region must be reduced. The cutoff frequency in GaAs Mott diodes 
with various radius is given as a function of the donor concentra- 
tion of epitaxial layers. The MO-VPE growth condions of GaAs 
and GaAlAs on GaAs substrates are reported in this paper. The 
source material is trimethylgallium (TMG), trimethylaluminium 
(TMA) and AsHs gas (2 percent in Hz). The donor and acceptor 
sources are H2S gas (20 ppm in Hg) and diethylzinc (DEZ), respec- 
tively. After the treatment, the surface of the grown wafer is 
mirror-like smooth and is featureless. The clear spots and strong 
Kikuchi-line of the reflective electron diffraction pattern indicate 
the good quality of the crystallinity. GaAlAs can be grown only by 
adding TMA in the gas line. The use of the sublimation of the solid 
DEZ was tried. The distribution in hole concentration drastically 
reduced to about 10’*cm* doping. The relation of Hall mobility 
over 6000 cm?/v.s at room temperature was easily obtainable. The 
diffusion length of the minority carrier was measured by an optical 
system. The experimental points agreed well with the theoretical 
curves. The fabrication of the Mott and Schottky diodes was per- 
formed. 


3953 (IPPJ—568, pp 152-161) Development of a wide 
bandwidth heterodyne detector using a photoconductive ele- 
ment. oe Keigo; Koizumi, Toshiro (Science Univ. of 


Tokyo (Japan). Dept. of Physics). Apr 1982. NTIS (US 
Sales Only), PC A1l4/MF A0Ol1. File Number TI85780066. 
(CONF-820125—Summ.). 
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From US/Japan workshop on sub-millimeter diagnostic 


weehabezen ues; Ni Japan (18 Jan 1982). 
Sothsb aa a oiiavenaiictbes detector such as Ge-Ga detec- 


tor are described. Successful construction of the detector which 
works for a heterodyne mode detection with a wide bandwidth and 
low noise represents a progress in the FIR plasma diagnostics. 
Video detection in a photoconductor, heterodyne detection by a 
photoconductor, noise in FIR detection, the noise equivalent power 
(NEP) in the video mode detection (NEP-V), and NEP in the het- 
erodyne mode (NEP-H) were studied. The minimum signal can be 
detected by using the photoconductive detector. With the experi- 
mental data of signal power, LO power, the voltage responsiveness 
and the correlation coefficient between the signal and the LO 
beam, the heterodyne voltage signal at the input should be 147 pV. 
By using a 100 voltage gain preamplifier, the heterodyne voltage 
signal of 14.7 mV can be obtained at the output. The signal power 
at the input is 21.6 PW. The noise power at the input is 10-'* W by 
setting the bandwidth of 5 MHz. The signal to noise power ratio at 
the input by setting the bandwidth of 50 Hz is 2.16 x 10’. The char- 
acteristics of the Ge-Ga detector to be used were determined. It is 
possible to get information of the limited capability with the fast 
response by using 10 pm radiation, which can be easily modulated. 


3954 (IPPJ—568, pp 162-169) Development of solid 
dats iaditnaten ted aa Nippon Telegraph and Tele- 
phone Public Corporation (N.T.T.). Hirayama, Masahiro 
usashino Electrical yyy Lab., Tokyo 
Japan)). - 1982. NTIS (US Sales Only), PC Al4/MF 
AOl. File Number T185780066. (CONF-820125—Summ.). 
From US/Japan workshop on sub-millimeter 


diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 
A few B fe of rot noes device technology and their 


performance are reported, which were developed and studied in 
Nippon Telegraph and Telephone Public Corporation (N.T.T.). 

Semiconductor materials are selected as follows: GaAs for detec- 

tors/mixers and multipliers because of its low resistivity, InP for no 
DC bias detectors because of its low Schottky barrier height, and 
Si for IMPATT because of its small carrier diffusion coefficient. 
These devices operate in the sub-millimeter wave region from 100 
to 600 GHz and are utilized for plasma diagnostics, radio astrono- 
my and spectroscopy. The n-InP electron mobility is much larger 
than the p-Si hole mobility. So, the n-InP Schottky barrier diodes 
are promising for high sensitivity unbiased detectors. Many kinds of 
mixers using GaAs diode chips have been developed for communi- 
cation system. These are low conversion loss mixers for 0.8 GHz 
bandwidth. In the sub-millimeter wave region, several effects such 
as ionization rate saturation, carrier diffusion, series resistance, ve- 
locity modulation, etc. degrade IMPATT oscillation performance. 
Cooled IMPATT operation is effective for an improvement of the 
diode performance. imental works were achieved using elec- 
tron drift type diodes (p* nn* ). However, for higher frequency op- 
eration, hole type diodes (p* pn*) are expected to be superior. The 
output power of Si IMPATT oscillators, oscillation frequency vs. 
DC bias current, and the IMPATT output power obtained in the 
author's laboratory in the region from 200 to 600 GHz, are report- 
ed. 


3955 (IPPJ—568, pp 170-205) Current millimeter and 
submillimeter wave source development efforts at University 
of California, Los Angeles (UCLA). Allen, F.; Bae, Y.; Jou, 
C.; Kupiszewski, A. (California Univ., Los Angeles (USA)): 
yer, S.S. Apr 1982. NTIS (US Sales Only), PC Al4/MF 
A01. File Number T185780066. (CONF-820125—Summ.). 
From US/Japan workshop on sub-millimeter diagnostic 


nee sgoye, Japan (18 nk 1982). 
‘ge experimental theoretical effort is exerted 


by. washes -Sutage in UCLA, 05 cithlit-s cotiiedl aed tor e-all- 
cient sources in millimeter and submillimeter wave regions. These 
include CW milliwatt level local oscillators for use in heterodyne 
receivers as well as 1 to 10° W level sources for applications such 
as plasma diagnostics, source communications and imaging radars. 
The UCLA cyclotron resonance maser program is first described. 
The compact relativistic cyclotron resonance masers have been in- 
vestigated for operation in the region from 90 to 1000 GHz, and 
offer the possibility of kilowatt level output power. This is an ex- 
tremely attractive source due to its compact size which is a direct 
consequence of the low magnetic field operation and RF electron 
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beam accelerator. Theoretical description is also presented. A sili- 
con molecular beam epitaxy (MBE) facility has been developed, 
and several device profiles have been grown. In parallel with this 
experimental work, the theoretical modeling program for solid state 
sources is outlined. At present, the studies are concentrated on the 
high frequency limitation of transit-time diodes and their novel 
variations with the goal of improving their power capability. Cer- 
tain new structures never before attempted because of fabrication 
difficulties, such as the double drift TUNNETT design in which 
predicts the efficiency of up to 5 % at 500 GHz is predicted, may 
be most interesting. Finally, the pulsed far-infrared ring laser has 
demonstrated single mode output at high power. 


3956 (IPPJ—568, pp 206-212) New development of solid 
state sub-millimeter sources. Nishizawa, Jun-ichi (Tohoku 
Univ., Sendai (Japan). Research Inst. of Electrical Commu- 
nication). Apr 1982. NTIS (US Sales Only), PC Al4/MF 


AO1. File Number TI85780066. (CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

The TUNNETT (tunnel injection transit time negative re- 
sistance) diode was proposed by the author in the analysis of ava- 
lanching negative resistance diodes and seemed to be the most 
promising semiconductor source in the frequency range from 100 to 
1000 GHz. The first TUNNETT oscillation was realized experi- 
mentally in 1968 from a GaAs p*n diode. Recently, several types 
of GaAs TUNNETT diodes have been fabricated by the use of the 
author’s new liquid phase epitaxial method, which is named the 
temperature difference method under controlled vapour pressure. 
The oscillation characteristics of p* - n - n* diodes are shown. On 
the other hand, the static induction transistor (SIT) shows the ex- 
cellent performance for high power use in microwave region. The 
static induced tunnel transit time transistor (SIT*) is a kind of SIT 
in which the injection source region is replaced by the tunnel injec- 
tion for use in submillimeter region. In SIT‘, the gate voltage con- 
trols the field of the tunnelling region, and the tunnelling electrons 
transit to the drain without reaching the gate. The SIT’s using tun- 
nelling and ideal (ballistic) SIT are promising devices in submilli- 
meter region. The author suggested the generation of electromag- 
netic waves by using phonons in semiconductors from submilli- 
meter to infared. Above 1000 GHz up to 100 THz of the field of 
conventional semiconductors, semiconductor Raman and Brillouin 
lasers are expected to be the most useful devices in the future. 


3957 (IPPJ—568, pp 217-224) Novel experimental in- 
dielectric 


vestigations on wave-guiding structure in the FIR 
region. Shigesawa, Hiroshi; Tsuji, Mikio; Takiyama, Kei 
(Doshisha Univ. ns (Japan). Faculty of Engineering). 
Apr 1982. NTIS (US Sales Only), PC Al4/MF AOl1. File 
Number T185780066. (CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

The set-up for plasma diagnostics should be as simple as pos- 
sible so that the necessary components can be aligned easily and 
also operated reliably. The development of wave-guiding struc- 
tures, in particular dielectric waveguides, has to be considered even 
in the FIR region. However, a major difficulty is to find low loss 
dielectric materials to be used in this spectral region. Only a few 
nonpolar polymers, e.g., polyethylene, polypropylene and TPX, 
show somewhat low absorption. The authors have investigated a 
few kinds of waveguide. In this paper, however, only the basic 
problems common to all these waveguides are discussed; the attenu- 
ation in slab waveguides and the loss tangent of actual dielectrics. 
The dielectric loss of materials gives rise to the essential attenuation 
in dielectric waveguides. There are two possible ways of reducing 
the attenuation constant a. One is naturally to reduce the material 
loss itself, and the other is to use slab waveguides, though the effect 
of bends remains significantly to be solved. As a result, by combin- 
ing these two ways of reducing a, it is surely possible to develop a 
dielectric waveguide having the attenuation of about one dB/m at 
the wave-length of 337 ym in the quite near future. For the above 
description, the attenuation in dielectric slab waveguides, the loss 
due to bends, and the measurement of tan (delta) of actual dielec- 
trics were experimented, and the results are shown. 
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3958 (IPPJ—568, pp — New submillimeter detec- 
tors and antenna arrays. Fetterman, H.R.; Reible, S.A; 

Sollner, G.; Parker, C.D. (Massachusetts Inst. of Tech., 

Lexington (USA). Lincoln Lab.). Apr 1982. NTIS (US 
Sales Only), PC Al4/MF AOl1. File Number TI85780066. 
(CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

Preliminary investigation has been made into the use of SIS 
(superconductor--insulator--superconductor) diodes for possible 
roles in sub-millimeter imaging systems. That is, extremely low 
noise, millimeter wave detectors and mixers have recently been re- 
ported which depend on single-particle tunnelling between two su- 
perconducting films separated by a thin oxide layer. The combina- 
tion of excellent low-frequency sensitivity and well-developed fabri- 
cation technology make the SIS mixers particularly attractive for 
the systems using antenna structures and arrays in millimeter and 
submillimeter regions. The SIS diodes of Nb-Nb2O;-Pb showed a 
strong video response to the radiation which could be differentiated 
from the regular Josephson effect since it was not affected by a 
magnetic field. In exploring the three-terminal devices for possible 
detector and source applications in submillimeter region, the au- 
thors first determined that millimeter and submillimeter radiation 
could be effectively coupled to and detected in high-frequency 
FETs. Video response was readily obtained at 800 GHz, and car- 
cinotron radiation at 350 GHz was mixed with the 5th harmonic of 
a 70 GHz klystron, producing over 45 db signal-to-noise ratio in 
the intermediate frequency. Since FET can function as a three-ter- 
minal oscillator simultaneously detecting submillimeter radiation or 
optical beats, it has interesting possibility, such as self-oscillating 
mixers or subharmonic local oscillators. 


3959 (IPPJ—568, pp 241-249) Magneto-optic and elec- 
modulators. Hutchinson, D.P.; Ma, C.H.; Price, 
T.R.; Staats, P.A.; Sluis, K.L.V. (Oak Ridge National Lab., 
TN (USA)). Apr 1982. NTIS (US Sales Only), PC A14/MF 
A01. File Number T185780066. (CONF-820125—Summ.). 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

An important aspect of the Faraday rotation diagnostic for 
tokamak plasma measurement has been the development of suitable 
polarization modulators for submillimeter wavelength. The prob- 
lems are to obtain high optical transmission and fast modulation fre- 
quencies. In ORNL, the authors have developed both a magneto- 
optic and an electro-optic submillimeter-wave modulators. These 
devices have been operated at modulation frequency of approxi- 
mately 100 kHz, and both have high transmission. The original 

tic modulator consists of a 3 mm thick by 1.4 cm diame- 
ter 2-111 ferrite disk mounted at the center of an air core coil. Re- 
cently, a new ferrite modulator has been tested, which allows a 
much higher modulation frequency than the original device. A lab- 
oratory set-up designed to simulate a plasma heterodyne interferom- 
eter/polarimeter experiment has been used to determine the modu- 
lator characteristics. A mechanical polarization rotor was used to 
simulate the rotation by plasma. The transmission of the ferrite disk 
was 80 % at a wavelength of 0.447 mm. The authors have also per- 
formed preliminary measurement on an electro-optic modulator 
first demonstrated by Fetterman at Lincoln Laboratory, U.S. This 
device is a classical electro-optic modulator using a cryogenically 
cooled (4.2 K) LiTaOs crystal. Experiments are underway to deter- 
mine the electro-optic properties of the crystal over the tempera- 
ture range from 4.2 K to 77 K and over the range of wavelength 
from 0.118 mm to 0.447 mm. 


3960 (PPJ—568) Summary of USA-Japan workshop on 
sub-millimeter diagnostic techniques. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Apr 1982. 315p. (CONF-820125— 
Summ.). NTIS (US Sales Only), PC Al4/MF AOl. File 
Number DE85780066. 

From US/Japan workshop on sub-millimeter diagnostic 
techniques; Nagoya, Japan (18 Jan 1982). 

Separate abstracts were prepared for each of the included 
papers. (MOW) 


3961 (IPPJ—577, pp 15-22) Beta limit of straight helio- 
trons. Hamada, S.; Hodoshima, N. (Nihon Univ., Tokyo); 
Hanatani, K. Apr 1982. NTIS (US Sales Only), PC A05/ 
MF AOl. File Number T185780064. (CONF-8112109— 
Summ.). 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


3962 (IPPJ—S77, pp 31-35) Stochastic diffusion in 
tandem mirror devices. Ichikawa, Y.H.; Kamimura, T. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Apr 1982. 
NTIS (US Sales Only), PC A05/MF A0Ol. File Number 
TI85780064. (CONF-8112109—Summ.). 
From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


3963 (IPPJ—577, pp 60-64) Reviews of JIPP T-II stel- 
larator experiments. Kawahata, K. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Apr 1982. S (US Sales Only), 
PC AOS/MF AOl. File Number 1185780064. (CONF- 
8112109—Summ.). 

From US/Japan joint institute for fusion theory workshop 
en equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


3964 (IPPJ—577, pp 67-69) Particle orbit and transport 
in stellarators. Miyamoto, K.; Naito, M. (Tokyo Univ. 
(Japan)); Matsuoka, K. Apr 1982. NTIS (US Sales Only), 
PC AOS5/MF AOl. File Number 1185780064. (CONF- 
8112109—Summ.). 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


3965 (IPPJ—577, pp = Comments on beta limit in 
stellarators and disruptions in stellarator tokamak hybrids. 
Wakatani, M.; Abe, T. (Kyoto Univ., Uji (Japan). Plasma 
Physics Lab.). Apr 1982. NTIS (US Sales Only), PC A05/ 
MF AOl. File Number TI85780064. (CONF-8112109— 
Summ.). 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


3966 (IPPJ—577, pp 36-39) Stability of a modified 
bumpy torus. Hamada, S. (Nihon Univ., Tokyo). Apr 1982. 
NTIS (US Sales Only), PC AOS/MF A0Ol1. File Number 
TI85780064. (CONF-8112109—Summ.). 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


3967 gyi Ks pp 40-42) Comments on stability of 
bumpy torus. San . (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Ap sr 1982. NTIS (US Sales Only), PC 
og AO1. File Renker TI85780064. (CONF-8112109— 
umm.). 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


3968 (IPPJ—577) Proceedings of the US-Japan Joint 
Institute for fusion theory workshop on equilibrium, stability, 
and transport of nonaxisymmetric systems. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Apr 1982. 76p. (CONF- 
8112109—Summ.). NTIS (US Sales Only), PC A05/MF 
AO01. File Number DE85780064. 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 

Separate abstracts were prepared for each of the included 
papers. (MOW) 
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3969 (IPPJ—578, pp 58-64) Stochastic motion of parti- 
cles in tandem mirror devices. Ichikawa, Y.H.; Kamimura, T. 
(Na “ye Univ. ag os Inst. of Plasma Physics). Apr 1982. 

S (US y), PC A10/MF AOl. File Number 
T185780065. (CONF-811185—). 

From Japan/US workshop on nonequilibrium statistical 
physics; Kyoto, Japan (9 Nov 1981). 

Stochastic motion of particles in tandem mirror devices is 
examined on basis of a nonlinear mapping of particle positions on 
the equatorial plane. Local stability analysis provides detailed infor- 
mations on particle trajectories. The rate of stochastic plasma diffu- 
sion is estimated from numerical observations of motions of parti- 
cles over a large number of time steps. 


3970 (IPPJ—578, pp 79-82) Stochasticity in RF 
heating. Fukuyama, Atsushi (O! — Univ. (Japan)). - 
1982. NTIS (US Sales Only), PC 


A10/MF AOl. File 
Number T185780065. (CONF-811185—). 
From Japan/US workshop on nonequilibrium statistical 
physics; Kyoto, Japan (9 Nov 1981). 


3971 (IPPJ—578, pp 47-51) Statistical discription of the 
Chirikov-Taylor model. Rechester, A.B. (Massachusetts Inst. 
of Tech., Cambridge (USA)). Apr 1982. NTIS (US Sales 
Only), PC Al10/MF AOl. File Number 1185780065. 
(CONF-811185—). 

From Japan/US workshop on nonequilibrium statistical 
physics; Kyoto, Japan (9 Nov 1981). 


3972 (IPPJ—578, pp 20-27) Transition from unstable to 
stable states. Suzuki, Masuo (Tokyo Univ. (Japan). Dept. of 
Physics). Apr 1982. NTIS (US Sales Only), PC A10/MF 
AO1. File Number T185780065. (CONF-811185—). 

From Japan/US workshop on nonequilibrium statistical 
hysics; Kyoto, J; 9 Nov 1981). 
? Tihs perposs of thie paper ie 4 dlavess the feceuatin, rele 
ation and formation of macroscopic order in non-equilibrium sys- 
tems, particularly near the instability point. The main strategy is to 
use asymptotic evaluation method on the basis of stochastic proc- 
esses. There are two types of stochastic calculus, namely Ito type 
and Stratonovich type, and the latter was extended to the general 
definition of arbitrary symmetrized integral. Kubo introduced a sto- 
chastic Liouville equation. The concept of stochastic linear re- 
sponse is very useful in non-equilibrium many-body systems. A sto- 
chastic variable can be separated into two parts due to the central 
limit theorem in normal situation. The expression of asymptotic 
temporal behavior leads to the anomalous fluctuation theorem. The 
Q-expansion method is not valid near the instability point. A simple 
typical example was studied, and a scaling function was derived. It 
is a remarkable point that the normalized fluctuation can be ex- 
pressed only in terms of a scaling variable. A new kind of scaling 
law holds in case of the relaxation near the instability point. This 
argument can be easily extended to more general unstable situation. 


3973 Bagi pp 89-96) Noncanonical Hamiltonian 
methods in plasma dynamics. Kaufman, A.N. (California 
Univ., wea (USA). Lawrence Berkeley Lab.). Apr 
1982. NTIS (US Sales Only), PC A10/MF AOl. File 
Number T185780065. (CONF-811185—). 

From Japan/US workshop on nonequilibrium statistical 
physics; Kyoto, Japan (9 Nov 1981). 

A Hamiltonian approach to plasma dynamics is described. 
The Poisson bracket of two observables g: and gs is given by using 
an antisymmetric tensor J, and must satisfy the Jacobi condition. 
The J can be obtained by elementary tensor analysis. The evolution 
in time of an observable g is given in terms of the Poisson bracket 
and a Hamiltonian H(Z). The guiding-center description of particle 
motion was presented by Littlejohn. The ponderomotive drift and 
force, the wave-induced oscillation-center velocity, and the gyro- 
frequency shift are obtained. The Lie transform yields the wave-in- 
duced increment to the gyromomentum. In the coulomb model for 
a Vlasov system, the dynamical variable is the Vlasov distribution 
f(z). The Hamiltonian functional and the Poisson bracket are ob- 
tained. The coupling of f(z) to the Maxwell field appears in the 
Poisson bracket. The evolution equation yields the Vlasov-Maxwell 
system. 
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3974 (IPPJ—578, mode. akizuka, Particle diffusion due to 
ballooning mode. T.; Itoh, K.; Tuda, T.; 
Azumi, M. (Japan pata 


Research Inst., Tokai, 
Ibaraki. Tokai Research Establi t). Apr 1982. NTIS 


File Number 
on nonequilibrium statistical 


(US Sales Only), PC A10/MF AQOl. 
TI85780065. (CONF-811185—). 


From Japan/US workshop 
physics; Kyoto, Japan (9 Nov 1981). 


3975 (IPPJ—578, rey 2 65-70) Magnetic braiding due to 
high-n ballooning mode. Tuda, T.; Itoh, K. (Japan Atomic 
iabintmenty 1 Inst., Tokai, Ibaraki. Tokai Research Es- 
t); Itoh, S.I. Apr 1982. NTIS (US Sales Only), 

aii ais AOl. File Number T185780065. (CONF 
From Japan/US workshop 
a Kyoto, Japan (9 Nov 1981). 
surface disruption by high-n ballooning mode 
+: situa ditieectntenmaan In the case of ideal MHD, the 
topology of a magnetic surface in an axi ic tokamak is not 
changed by a perturbed magnetic field, but the magnetic surface is 
only distorted. Then, the stochastic diffusion of the field line does 
not occur. The reconnection of the magnetic field line occurs when 
the kinetic effect or finite resistivity is taken into account. The dif- 
fusion coefficient of the field line can be finite in this case. High-n 
kinetic ballooning instability was examined, and the perturbation of 
a magnetic field due to this instability was given by an equation. In 
this paper, only the symmetric perturbation of a magnetic field is 
considered. In the case of anti-symmetric which has 
the largest growth rate in linear theory, the diffusion of the field 
line is not induced. Using the Taylor-Chirikov model, the diffusion 
coefficient was obtained approximately, which is proportional to 
the square of perturbation amplitude, as the estimation by the quasi- 
linear theory. However in the present case, the diffusion coefficient 

grows linearly with the amplitude of a perturbed magnetic field. 


on nonequilibrium statistical 


3976 (IPPJ—578, pp 36-40) Relation of linear response 
to nonlinear motion. J.R. (Texas Univ., Austin 
(USA)). _— 1982. NTIS (US Sales Only), PC Al0/MF 
A01. File Number T185780065. (CONF-811185—). 

From J S workshop on nonequilibrium statistical 
physics; Kyoto, Japan (9 Nov 1981). 


3977 Le pp 191-199) Statistical dynamics of 
roy boy es. Krommes, J.A. (Princeton Univ., NJ 
(USA)). r 1982. “NTIS (US S Sales Only), PC A10/MF 
A0Ol. File Maiker 1185780065. (CONF-811185—). 

From Japan/US workshop on nonequilibrium statistical 
hy Kyoto, J: 9 Nov 1981 
— i pate pees gees hoe ig drift waves was studied. 
The nal comhinef 2 quien of Gove sits ott Congien to 
quencies, coupled by an appropriate quadratic nonlinearity. The 
three-mode Navier-Stokes problem is discussed. The final energy 
states predicted by the direct-interaction approximation are in rea- 
sonable agreement with the exact statistical results. The present 
result is compared with the prediction by the random phase ap- 
proximation. 


3978 (IPPJ—578) Proceedings of the US-Japan Joint 
Institute for fusion theory on nonequilibrium statis- 
tical physics problems in fusion ~ tr stochasticity and 
chaos. (Nagoya Univ. (Japan). Inst. of Plasma Physics). -_ 
1982. 206p. (CONF-811185—). NTIS (US Sales Only), PC 
A10/MF A01. File Number DE85780065. 

From Japan/US workshop on nonequilibrium statistical 
jh: Kyoto, J: 9 Nov 1981). 
‘ ~~ rope were prepared for each paper. (MOW) 


by fluorescence 
Tsuchida, K.; Miyake, S.; Kadota, K.; Fujita, J. 
Univ. (Japan). Inst. of Plasma Physics). "Jal 1982. 2 
S Sales Only), PC A03/MF AOl. File Jumber 
DE84703339. 
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A new method using the laser-induced fluorescence method 
was developed to measure the spatial electron density distribution. 
The local electron density can be determined by observing the in- 
tensity ratio of the laser- to the collision-induced fluorescence. A 
spatial electron density distribution of a helium plasma (Tsub(e) -- 
6eV, nsub(e) : 101" cm™*) has been determined by observing the 
He(3!P — 2'S) laser-induced fluorescence and the He3!D — 2'P) 
collision-induced fluorescence due to the He(3'P — 3'D) colli- 
sional transfer process with electrons. The comparison of the result 
with that of a conventional method proves this new method is of 
practical use in the space-resolved measurements of plasma electron 
density. 


3980 (IPPJ—611, bP 48-54) Filamentation and two- 
stream instabilities of Okada, T. (Tokyo Univ. of Agri- 
culture and Technology, ge (apan). Faculty of Tech- 
nology); Niu, K. Oct 1982. NTIS (US Sales Only), PC 
lated AOI. File Number T185780067. (CONF-8205279— 


From International topical meeting on ICF research by 
t-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

- For the arr Py ‘ofa "ate ae} light ion beam, electrostat- 
ic two-stream instability and electromagnetic filamentation instabil- 
ity are analyzed. It is found that there is a range of density for 
which light ion beam can propagate without triggering the two- 
stream instability and at the same time have sufficiently slow fila- 
mentation growth. 


(IPPJ—611, pp 55-61) LIB propagation in fusion 
reactor. Murakami, H. (Tokyo Metropolitan Coll. of Tech- 
nology (Japan)); Tamba, M.; Kawata, S.; Niu, K. Oct 1982. 
NTIS. S Sales Only), PC A08/MF ‘AOI. File Number 
1185780067. (CONF-8205279—). 

From age topical meeting on ICF research by 
light-ion beam; Nagao! te, Japan (11 May 1982). 

At lee Cteowe it the stable plasma channel can be 
formed by comparing the growth rate of the sausage instability ap- 
pearing in the plasma channel with that of the channel with no 
fluid motion. Next the combined instability between the sausage 
mode and the Kelvin-Helmholtz mode is discussed for the propa- 
gating ion-beam and for the propagating and rotating ion-beam 
through the plasma channel. The propagating and rotating ion- 
beam is expected to be kept stable during the duration time of the 
beam propagation. 


3982 (IPPJ—611, pp 81-88) Magnetic-field-generating 
thermal instability in the case of ICF by light ion beam. 
Ogasawara, Masatada; Ishihara, Michiaki (Keio Univ., Yo- 
kohama (Japan). Faculty of Science and Technology). Oct 
1982. NTIS (US Sales Only), PC A08/MF AOl. File 
Number T185780067. (CONF-8205279—). 

From International topical meeting on ICF research by 
light-ion beam; . Niigate, Japan (11 May 1982). 

Stability of LIB implosion for the thermal instability is inves- 
tigated in comparison with laser implosion. Several conditions on 
the thermal instability are drawn in n-T diagram. Essential unstable 
condition is A<n/n sub(S)<B, where A = 81 x 10°" 
TleV]sup(8/3) (1 sub(N)1 sub(T)) sup(-1/3), B = 62 x 107" 
T[EV]? R/(1 sub(N)1 sub(T)), N = 4.5 x 107" m~§ 1 sub(N)[m] 
and 1 sub(T)[m] are the scale lengths of number density and tem- 

. High density and low temperature plasma produced by 
LIB is less unstable than that produced by laser. This is confirmed 
actually by the results of simulation done at the Tokyo Institute of 
Technology. 


3983 (LA—10178-MS) Resistive evolution of general 
ions. Miller, G. (Los Alamos National 


plasma 

Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 
29p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85002340. 

The resistive evolution through equilibrium states of general 
plasma configurations with closed magnetic field lines is described. 
Cases where the magnetic field forms magnetic surfaces and where 
the magnetic field is ergodic are treated. In the former case, a 
simple equation for the rate of change of rotational transform at 
fixed values of toroidal flux is obtained, as is already known. In the 
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latter case the evolution of the equilibrium is naturally described in 
terms of the magnetic helicity by use of the formalism of relaxed 
states introduced by J.B. Taylor. The equation for rate of change of 
magnetic helicity is shown to be a general law of resistive evolu- 
tion, implying the former equation for rotational transform in the 
case of magnetic surfaces. In principle, the resistive evolution 
model provides a complete description of global long-time-scale 
plasma behavior in the limit where the plasma density vanishes. In 
this limit, the magnetohydrodynamic description of a plasma is not 
practical because of the vanishing of the inertial time scale. 


3984 (LA-UR—84-3289) FRC translation dynamics and 
plasma confinement properties in FRX-C/T. Rej, D.J.; Tus- 
zewski, M.; Armstrong, W.T.; Chrien, R.E.; Klinger, P.L,; 
McKenna, K. F.; Siemon, R. E,; Sherwood, E.G.; Milroy, 
R.D. (Los Alamos National Lab., NM (U SA); Mathematical 
Sciences Northwest, Inc., Bellevue, WA (USA)). 1984. 
Contract W-7405-ENG-36. ~ (CONF-8411111—2). 
NTIS, PC A02/MF AOI; Dep. File Number 
DE85002386. 

From Japan/US joint symposium on compact toroid re- 
search; —“— Japan (13 Nov 1984). 

In the FRX-C/T experiment field-reversed configuration 
plasmas are tbs over 16 meters without inducing instabilities 
or enhanced transport. The plasmas are formed in either a puff or 
static D2 fill and they are accelerated to axial speeds of up to the 
ion thermal velocity. The observed acceleration dynamics agree 
with 2-D MHD simulations. When translated into reduced external 
magnetic fields, FRCs are observed to accelerate, expand, and cool 
in approximate agreement with adiabatic theory. The plasmas re- 
flect from an external mirror with negligible loss in thermal energy, 
particle inventory, and poloidal magnetic flux. After each reflection 
the axial kinetic energy is reduced by approximately 50%. Because 
of this reduction, FRCs are readily trapped without the need of 
pulsed gate magnet coils. Translation has also allowed the scaling 
of FRC confinement over an extended parameter space with plasma 
dimensions, temperatures, and densities varying by factors of 2 to 4. 
An empirical scaling law of the observed nonclassical particle con- 
finement shows departures from the lower-hybrid-drift scaling. Par- 
ticle transport accounts for approximately one-half of the total 
energy loss. The confinement parameter, n tau/sub E/ = 10% s/ 
cm§, is observed with n = 1075 cm~* and T/sub i/ = 0.6 keV. 


3985 (LA-UR—84-3368) Radiation and impurity meas- 
urements in FRX-C/T. Chrien, R.E.; McKenna, K.F.; Rej, 
D.J.; Tuszewski, M. (Los Alamos National Lab., NM 
(USA)). 13 Nov 1984. Contract W-7405-ENG-36. 6p. 
(CONF-8411111—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002418. 

From Japan/US joint symposium on compact toroid re- 
search; Hiroshima, Japan (13 Nov 1984). 

"Translation of Field-Reversed Configurations (FRCs) in the 
FRX-C/T device has provided better diagnostic access for radi- 
ation measurements. It is observed that radiated power accounts for 
7 +- 2% of the total power losses, indicating that thermal conduc- 
tion accounts for about half of the losses. It was determined 
through impurity seeding experiments that the oxygen fraction is 
0.6 +- 0.2% and that oxygen can account for most of the radiated 
power. 


3986 (LBL—18314) Covariant lie-transformed plasma 
action principle. Kaufman, A.N. (California Univ., Berkeley 
(USA)). Sep 1984. Contract AC03-76SF00098. 7p. (CONF- 

840794—3). NTIS, PC A02/MF AOl; 1; GPO Pep. File 
Number DE85000285. 

From NRL-NSWC workshop on local and global methods 
of dynamics; Silver Spring, MD, USA (23 Jul 1984). 

The Lie Transform is a systematic technique for obtaining 
the nonlinear quasi-static effects of high-frequency phenomena. We 
consider, in particular, a plasma of charged particles in a self-con- 
sistent electromagnetic wave. Each particle oscillates about an os- 
cillation center which undergoes non-oscillatory motion. We obtain 
the so-called ponderomotive Hamiltonian for the oscillation center, 
in relativistically covariant form, and demonstrate, via the action 
principle, that it determines the dielectric susceptibility and wave 
propagation. 
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3987 (LBL—18359) Neutron streak camera electron gun 
design. Close, E.R.; Colonias, J.S. (Lawrence Berkeley Lab, 
CA (USA)). Sep 1984. Contract AC03-76SF00098. 16p. 
(CONF-840922—17). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000620. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

Representative values for electrode voltages, time compensa- 
tion, and transmission efficiency are obtained by computer simula- 
tion for a preliminary design of an electron gun to be used in a neu- 
tron streak camera application. The calculations indicate a time res- 
olution on the order of 20 ps and a transmission efficiency of about 
10%. 


3988 (ORNL/TM—9240) Direct reading fast microwave 
interferometer for EBT. Uckan, T. (Oak Ridge National 
Lab., TN (USA)). Oct 1984. Contract AC05-840R21400. 
16p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85000183. 

A simple and inexpensive 4-mm direct reading fast (rise time 
~ 100 ps) microwave interferometer is described. The system is 
particularly useful for density measurements on the ELMO Bumpy 
Torus (EBT) during pulsed operation. 


3989 (PPPL—2136) Tokamak ion temperature and po- 
loidal field diagnostics using 3 MeV protons. Heidbrink, 
W.W.; Strachan, J.D. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Oct 1984. Contract AC02-76CH03073. 65p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE85002725. 

The 3 MeV protons created by d(d,p)t fusion reactions in a 
moderately sized tokamak leave the plasma on trajectories deter- 
mined by the position of their birth and by the poloidal magnetic 
field. Pitch-angle resolution of the escaping 3 MeV protons can sep- 
arately resolve the spatial distribution of the d(d,p)t fusion reactions 
and the poloidal field distribution inside the tokamak. These diag- 
nostic techniques have been demonstrated on PLT with an array of 
collimated surface barrier detectors. 


3990 (PPPL—2148) Reduced equations for finite beta 
modes in tokamaks, Izzo, R.; Monticello, D.A.; De- 
Lucia, J.; Park, W.; Ryu, C.M. (Princeton Univ., NJ (USA). 


Plasma Physics Lab.). Oct 1984. Contract AC02- 
76CH03073. 45p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85002723. 

The equations of resistive magnetohydrodynamics (MHD) 
are recast in a form that is useful for studying the evolution of 
those toroidal systems where the fast magnetosonic wave plays no 
important role. The equations are exact and have nabla vector.B 
vector = O satisfied explicitly. From this set of equations it is a 
simple matter to derive the equations of reduced MHD to any 
order in the inverse aspect ratio € of the torus, and for 8 ~ ¢€ or 
smaller. We demonstrate this by deriving a reduced set of MHD 
equations that are correct to Sth order in €. These equations contain 
the exact equilibrium relation and as such can be used to find 3-D 
stellarator equilibria. In addition, if a subsidiary ordering in eta, the 
resistivity, is made, the equations of Glasser, Greene, and Johnson 
are recovered. This set of reduced equations has been coded by ex- 
tending the initial value code, HILO. Results obtained, for both 
ideal and resistive linear stability, from the reduced equations are 
compared with those obtained by solving the full set of MHD 
equations in a cylinder. The agreement is shown to be excellent for 
both zero and finite beta calculations. Comparisons are also made 
with analytic theory illuminating the present limitations of the 
latter. 


3991 (PPPL—2150) Electron temperature measurements 
during electron cyclotron heating on PDX using a ten channel 
grating polychromator. Cavallo, A.; Hsuan, H.; Boyd, D.; 
Grek, B.; Johnson, D.; Kritz, A.; Mikkelsen, D.; LeBlanc, 
B.; Takahashi, H. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Oct 1984. Contract AC02-76CH03073. 34p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85002701. 

During first harmonic electron cyclotron heating (ECH) on 
the Princeton Divertor Experiment (PDX) (Ro = 137 cm, a = 40 
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cm), electron temperature was monitored using a grating polychro- 
mator which measured second harmonic electron cyclotron emis- 
sion from the low field side of the tokamak. Interference from the 
high power heating pulse on the broadband detectors in the grating 
instrument was eliminated by using a waveguide filter in the trans- 
mission line which brought the emission signal to the grating instru- 
ment. Off-axis (~ 4 cm) location of the resonance zone resulted in 
heating without sawtooth or m = 1 activity. However, heating 
with the resonance zone at the plasma center caused very large am- 
plitude sawteeth accompanied by strong m = 1 activity: AT/T/sub 
MAX/ = 0.41, sawtooth period = 4 msec, m = 1 period = 90 p 
sec, (11 kHz). This is the first time such intense MHD activity 
driven by ECH has been observed. (For both cases there was no 
sawtooth activity in the ohmic phase of the discharge before ECH.) 
At very low densities there is a clear indication that a superthermal 
electron population is created during ECH. 


3992 (PPPL—2151) Electron energy transport and mag- 
netic curvature driven modes. Coppi, B.; Tang, W.M. 
(Princeton Univ., NJ (USA). em Physics Lab.). Oct 
1984. Contract AC02-76CH03073. 10p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85002708 

A transport coefficient for anomalous Geen th -rmal con- 
duction is constructed on the basis of the so-called Principle of Pro- 
file Consistency. It is assumed that the relevant modes in plasma 
where a substantial fraction of the electron population is magneti- 
cally trapped produce magnetic reconnection at a microscopic level 
and are driven by the combined effects of the plasma pressure gra- 
dient and the magnetic field curvature. Consequently, the scaling 
for the electron energy confinement time exhibits a strongly favor- 
able dependence on the radius of magnetic curvature. 


3993 P pbegincrcarge Comparison of the theory and the 
eng rf current drive. Karney, C.F.F.; Fisch, N.J.; 
Jobes, F.C. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Oct. 1984. Contract AC02-76CH03073. 14p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002722. 
The theory of rf-driven plasma currents is applied to the 
lower-hybrid experiments on the PLT tokamak. Particular emphasis 
is placed on those experiments in which the plasma current was 
varying. The comparison between theory and experiment is made 
with respect to the efficiency with which rf energy was converted 
to poloidal magnetic field energy. Good agreement is found irre- 
spective of whether the current was increasing, constant, or de- 
creasing. 


3994 (PPPL—2155) Kinetic analysis of MHD balloon- 
ing modes in tokamaks. Tang, W.M.; Rewoldt, G.; Cheng, 
C.Z.; Chance, M.S. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Oct 1984. Contract AC02-76CH03073. 46p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE8 5002 707. 

A comprehensive analysis of the stability properties of the 
appropriate kinetically generalized form of MHD ballooning modes 
together with the usual trapped-particle drift modes is presented. 
The calculations are fully electromagnetic and include the complete 
dynamics associated with compressional ion acoustic waves. 
Trapped-particle effects along with all forms of collisionless dissipa- 
tion are taken into account without approximations. The influence 
of collisions is estimated with a model Krook operator. Results 
from the application of this analysis to realistic tokamak operating 
conditions indicate that unstable short-wavelength modes with sig- 
nificant growth rates can extend from 8 = 0 to value above the 
upper ideal-MHD-critical-beta associated with the so-called second 
stability regime. Since the strength of the relevant modes appears to 
vary gradually with 8, these results support a soft beta limit picture 
involving a continuous (rather than abrupt or hard) modification of 
anomalous transport already present in low-8-tokamaks. However, 
at higher beta the increasing dominance of the electromagnetic 
component of the perturbations indicated by these calculations 
could also imply significantly different transport scaling properties. 
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3995 (PPPL—2157) Global energy confinement scaling 
for neutral-beam-heated Kaye, S.M.; Goldston, 


R.J. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Oct 
1984. Contract AC02-76CH03073. 20p. NTIS, PC A02/MF 
A01. File Number DE85002705. 

A total of 677 representative discharges from seven neutral- 
beam-heated tokamaks has been used to study the parametric scal- 
ing of global energy confinement time. Contributions to this data 
base were from ASDEX, DITE, D-III, ISX-B, PDX, PLT, and 
TFR, and were taken from results of gettered, L-mode type dis- 
charges. Assuming a power law dependence of tau/sub E/ on dis- 
charge parameters x, I/sub p/, B/sub t/, anti n/sub e/ P/sub tot/, 
a, and R/a, standard multiple linear regression techniques were 
used in two steps to determine the scaling. The results indicate that 
the discharges used in the study are well described by the scaling 
tau/sub E/ a x/sup 0.28/ B/sub T//sup -0.09/ I/sub p//sup 1.24/ 
anti n/sub e//sup -0.26/ P/sub tot//sup -0.58/ a/sup 1.16/ (R/a)/ 
sup 1.65/. 


3996 (Rijnhuizen—84-150) Transport of deuterium, triti- 
um and helium in a tokamak. Potters, J.H.H.M. (Stichting 
voor Fundamenteel Onderzoek der Materie, Jutphaas (Neth- 
erlands). Inst. voor Plasma-Fysica). Feb 1984. 86p. NTIS 
(US Sales Only), PC AOS/MF AOl. File Number 
DE84703341. 

A one-dimensional numerical model for determining steady- 
state radial profiles of the densities of the particles, including neu- 
trals, in a multispecies toroidal plasma is described. For prescribed 
temperature profiles, the coupled momentum and particle balances 
of the ions are solved numerically with a newly developed compact 
finite difference scheme for a non-equidistant mesh. Neutral densi- 
ties are obtained by solving the Boltzmann equations, using a collo- 
cation method. The model is applied to deuterium-tritium plasmas 
without and with a helium admixture. For the charged particles, 
Pfirsch-Schlueter transport, including the highly collisional exten- 
sion, and either of two anomalous transport models are adopted. 
For equal densities of deuterons and tritons in the plasma centre, 
the neutral tritium density in front of the wall is found to be 1.3 to 
1.6 times higher than that of deuterium, depending on the plasma 
density, the temperature profile and the transport model. Secondly, 
it is found that pumping neutral helium, originating from fusion 
alpha particles, out of a cold plasma/gas blanket surrounding the 
hot plasma is not feasible, as the helium gas density, corresponding 
to a relative abundance of alpha-particles in the plasma core below 
10%, is very low. Although depending strongly on the ion trans- 
port model and being increased by elastic collisions between neutral 
helium and charged hydrogen isotopes, the neutral helium enrich- 
ment ratio is always much less than unity. 


3997 (SAND—84-1462C) Time-resolved impurity fluxes 
in the TEXTOR plasma edge. Zuhr, R.A.; Wampler, W.R. 
(Oak Ridge National Lab., TN (USA); Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DPO00789. 14p. (CONF-841218—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000414. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

The internal configuration of the TEXTOR Tokamak at 
KFA Julich, FRG, has been modified recently to include antennas 
for ICRH heating of the plasma. Passive deposition probe measure- 
ments of edge impurity fluxes were made for typical ohmic dis- 
charges with this new liner configuration. The time-resolved behav- 
ior of impurities in the edge was determined as a function of radius 
and limiter position using rotating probe techniques. The dominant 
metallic impurities were found to be iron and the other components 
of stainless steel. Average deposited iron fluxes circulating along 
the field lines were found to be ~ 10'*/cm*s at 5 cm behind the 
limiter radius. Radial profiles of the impurities demonstrate a char- 
acteristic decrease with i ing radius outside the limiters and 
show an e-folding length of ~ 2.5 cm. The limiting effects of the rf 
antenna are also evident in the radial profiles. Present results are 
compared with previous measurements of edge fluxes made prior to 
the modifications to the plasma-side liner of TEXTOR. 
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(TRITA-PFU—84-01) Evaluation of the density 
limits in Tokamaks. Tendler, M. (Royal Inst. of Tech., 
Stockholm (Sweden). Plasma Physics and Fusion Research). 
Jan 1984. 22p. NTIS (US Sales Only), PC A02/MF A011. 
File Number DE84703344. 

The reconciliation between the ideal m hd ballooning stabili- 
ty and the atomic physics processes, occurring at the edge of the 
tokamak leads to the limitation on the edge plasma density. For the 
case of the strong recycling, this density limit is a very weak func- 
tion of the type of the cross field transport, valid for any particular 
experiment. The dependence of the density limit on the number of 
parameters seems similar to the dependencies displayed on the 
Hugill diagram. On the other hand, in the case of the weak recy- 
cling in the main chamber (it corresponds to the experimental situa- 
tion of the well pumped divertor discharges) the density limit scales 
very much differently with the plasma parameters, depending on 
the type of the cross field transport. Here, the dependence of the 
density limit on the type of the cross field transport is much more 
drastic than in the previous case. However, the absolute value of 
the maximum attainable is only slightly larger than in the previous 
case. It has been assumed that the sufficient amount of energy is at 
hand at the periphery to provide for the losses. If this assumption is 
fulfilled, the criteria, derived above, are completely independent of 
the energy balance, and should be valid for both the ohmic and the 
auxiliary heated discharges. In chapter 4, the consistency with the 
energy balance has been checked up, and the density limit, imposed 
by the energy losses, owing to recycling has been derived. It seems 
to be larger than the density limit imposed by the ballooning stabili- 
ty by a factor two or three. It makes them consistent with each 
other. Finally, it has been quantatively shown that the relation be- 
tween the average and the edge density is the strong function of 
the refuelling source and therefore may be altered by using a 
peaked particle source, injected in the core such as the large pellet 
injection. 


(TRITA-PFU—84-02) Particle transport in toroi- 
dal ialieuan at low beta values. Lehnert, B. (Royal Inst. of 
Tech., Stockholm (Sweden). Plasma Physics and Fusion Re- 
search). Jan 1984. 3lp. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84703342. 

The plasma-neutral gas balance is considered for the bounda- 
ry layer of a magnetically confined plasma being near the density 
(Murakami) limit. It is found that, due to the high rate of charge 
separation by the guiding centre drifts in an inhomogeneous toroi- 
dal magnetic field, Pfirsch-Schlueter particle diffusion can prevail, 
even in the presence of magnetic disturbances which perturb the 
magnetic surfaces and strongly enhance the electron heat conduc- 
tivity. In the boundary layer the Nernst and Ware effects become 
negligible in a first approximation. The characteristic plasma pres- 
sure and density gradients in this layer are independent of the 
plasma diffusion rate, whereas the ratio between the average plasma 
density and the neutral density at a surrounding wall (limiter) de- 
pends on the same rate. The deduced plasma density and pressure 
gradients and the plasma-neutral density ratio are of the same order 
as those obtained from tokamak experients. Finally, the heat losses 
from plasma-neutral gas interaction can in some cases become com- 
parable to the ohmic heating power, thereby affecting the energy 
containment time. 


4000 (TRITA-PFU—84-03) Outline of a self-consistent 
solution of the plasma and neutral gas balance in the Z-pinch. 
Lehnert, B. (Royal Inst. of Tech., Stockholm (Sweden). 
Plasma Physics and Fusion Research). Mar 1984. 3lp. NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE84703343. 

The self-consistent equilibrium solution is discussed for a Z- 
pinch which is surrounded by a neutral gas blanket. The plasma 
and neutral gas balance are described by a set of six equations in- 
cluding quantities (plasma density n, temperature T, current density 
j, magnetic field strength B) and two neutral-gas-related quantities 
(neutral density n sub (n), particle flux GAMMA). The partially 
ionized boundary layer acts as a sink for the plasma temperature 
and flattens the current profile in this layer. A surrounding wall, or 
a magnetic limiter which is introduced in the case of Extrap sys- 
tems, act as sinks for the plasma particle density. In general the 
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pinch radius cannot be prescribed, but becomes a result of the 
plasma and neutral gas balance. Thus, a magnetic limiter puts a 
constraint on the system which restricts its parameter ranges. In the 
boundary layer of high-beta systems such as the Z-pinch, the neu- 
tral-plasma density ratio is of the order of unity, whereas this ratio 
becomes very small in low-beta systems such as tokamaks. With the 
purpose of obtaining a self-consistent solution, an iteration method 
is proposed where an alternating integration procedure is per- 
formed with two sets of equations. The first set includes (n, T, j, B) 
with (n sub (n), GAMMA) treated as given functions, and the 
second set includes (n sub (n), GAMMA) with (n, T, j, B) as given 
functions. 


4001 (TRITA-PFU—84-04) Preliminary study of 
charged fusion product diagnostics for JET. Elevant, T. 
(Royal Inst. of Tech., Stockholm (Sweden). Plasma Physics 
and Fusion Research). Feb 1984. 22p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE84703340. 

Calculations based on guiding centre orbit theory of losses of 
charge fusion products in JET with concentric circular magnetic 
flux surfaces show that 1-30% of these particles immediately get 
lost. Several types of detectors for measurements of particle flux at 
plasma boundary are considered including scintillators and light 
guides. Theoretical studies of non prompt losses as well as experi- 
mental investigations of detector capabilities are suggested. 


4002 (UCID—30208) How to run TDMFP. Mirin, A.A. 
(Lawrence Livermore National Lab., CA (USA)). Oct 1984. 
Contract W-7405-ENG-48. 9p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85000195. 

TDMFP is a two-dimensional, nonlinear Fokker-Planck 
code applicable to the time integration of the electron distribution 
function f/sub e/ (x,6) in a square-well trap. Several fixed Maxwel- 
lian ionic species may be specified. Technically a multiple number 
of additional ionic distribution functions f/sub a/ (x,@) may be time- 
integrated; this however is of questionable relevance since there is 
usually a large disparity between the electron and ion timescales; no 
applications to date have made use of this option, and the remain- 
der of these notes do not take into consideration such additional 
ionic species. Problems which require the solution of Fokker- 
Planck equations for ions and not electrons should be run with the 
code HYBRID-II. The core of TDMFP is the general Fokker- 
Planck package FPPAC. 


4003 (UCRL—91270) E/parallels/B end-loss-ion analyz- 
er for TMX-U. Foote, J.H.; Coutts, G.W.; Pedrotti, L.R.; 
Schlander, L.; Wood, B.E. (Lawrence Livermore National 
Lab., CA (USA)). 14 Sep 1984. Contract W-7405-ENG-48. 
15p. (CONF-840922—11). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001573. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

We are constructing and testing a diagnostic intrument to in- 
vestigate, in detail, ions emanating along magnetic-field lines from 
the plasma region of the TMX-U tandem-mirror experiment. This 
analyzer (of TFTR design) contains parallel electric and magnetic 
fields, which yield ion mass and energy spatial separation, respec- 
tively. A two-dimensional arcay of 128 copper collector plates de- 
tects the particles. The entering ion flux is first well collimated and 
then focused onto the detector plane during the 180° bending in the 
magnetic field. This instrument is designed to measure higher parti- 
cle energies than the present gridded end-loss analyzers as well as 
determine the energy spectra more accurately. Tandem-mirror 
plasma parameters to be investigated with this analyzer include 
end-plug potential, average central-cell-ion energy, and plasma po- 
tential in the thermal-barrier and nearby regions. We plan a time 
resolution of up to 2 kHz for each detector. 


4004 (UCRL—91411) X-ray spectroscopy of laser-pro- 
duced plasmas, Kauffman, R.L. (Lawrence Livermore Na- 
on Lab., CA (USA)). Aug 1984. Contract W-7405-ENG- 
48. 6p. (CONF- 8408124—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85002170. 
From 8. international colloquium oin EUV and X-ray spec- 
troscopy of astrophysical and laboratory plasmas; Washington, DC, 
USA (27 Aug 1984). 
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A brief discussion is given of the importance of x-ray spec- 
troscopy as a diagnostic tool for laser-produced plasma. Of particu- 
lar note is the role of opacity and time dependence. (MOW) 


4005 (UCRL—91500) Edge diagnostics for tandem 
mirror machines. Allen, S.L. (Lawrence Livermore National 
Lab., CA (USA)). 14 Sep 1984. Contract W-7405-ENG-48. 
28p. ’ (CONF-8409157—4). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85001209. 

From 5. conference on high temperature plasma 
diagnostics; Lake Tahoe, NV, USA (16 Sep 1984). 

The edge plasma in a tandem mirror machine shields the 
plasma core from cold neutral gas and impurities. A variety of 
diagnostics are used to measure the fueling, shielding, and confine- 
ment of the edge plasma in both the end plug and central cell re- 
gions. Fast ion gauges and residual gas analyzers measure the gas 
pressure and composition outside of the plasma. An array of Lang- 
muir probes is used to measure the electron density and tempera- 
ture. Extreme ultraviolet (euv) and visible spectroscopy are used to 
measure both the impurity and deuterium densities and to estimate 
the shielding factor for the core plasma. The linear geometry of a 
tandem mirror also allows direct measurements of the edge plasma 
by sampling the ions and electrons lost but the ends of the machine. 
Representative data obtained by these diagnostics during operation 
of the Tandem Mirror Experiment (TMX) and Tandem Mirror Ex- 
periment-Upgrade (TMX-U) experiments are presented. Diagnostics 
that are currently being developed to diagnose the edge plasma are 
also discussed. 


4006 (UCRL—91504) TMX-U neutral pressure meas- 
urement diagnostic systems. Pickles, W.L.; Allen, S.L.; Hill, 
D.N.; Hunt, A.L.; Simonen, T.C. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 14 Sep 1984. Contract W-7405- 
ENG-48. 16p. (CONF-8409157—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85000746. 

From 5. topical conference on high temperature plasma 
diagnostics; Lake Tahoe, NV, USA (16 1984). 

The Tandem Mirro Mirror Experiment- pgrade (TMX-U) has a 
large and complex system of Baird Alpert, magnetron, and Penning 
gauges, in addition to mass spectrometers (RGA), all of which 
measure neutral pressures in the many internal regions of TMX-U. 
These pressure measurements are used as part of the confinement 
physics data base as well as for management of the TMX-U 
vacuum system. Dynamic pressures are modeled by a coupled-vol- 
umes simulation code, which includes wall reflus, getter pumping, 
and plasma pumping. 


4007 (UCRL—91506) Plasma 


potential formation and 
measurement in TMX-U and MFTF-B. Grubb, D.P. (Law- 
rence Livermore National Lab., CA (USA)). 28 Sep 1984. 


Contract W-7405-ENG-48. 26p. (CONF-8409157—S). 
NTIS, PC A03/MF A0Ol1; GPO Dep. File Number 
DE85002173. 

From 5. topical conference on high temperature plasma 
diagnostics; Lake Tahoe, NV, USA (16 Sep 1984). 

Tandem mirrors control the axial variation of the plasma po- 
tential to create electrostatic plugs that improve the axial confine- 
ment of central cell ions and, in a thermal barrier tandem mirror, 
control the electron axial heat flow. Measurements of the spatial 
and temporal variations of the plasma potential are, therefore, im- 
portant to the understanding of confinement in a tandem mirror. In 
this paper we discuss potential formation in a thermal barrier 
tandem mirror and examine the diagnostics and data obtained on 
the TMX-U device, including measurements of the thermal barrier 
potential profile using a diagnostic neutral beam and charged parti- 
cle energy-spectroscopy. We then describe the heavy ion beam 
probe and other new plasma potential diagnostics that are under de- 
velopment for TMX-U and MFTF-B and examine problem areas 
where additional diagnostic development is desirable. 


4008 (UCRL—91507) Time integrated x 

ments ofthe very energetic electron end loss profile in TMX 
U. Osher, J.E.; Fabyan, J. (Lawrence Livermore National 
Lab., CA (USA)). 14 on 1984. Contract W-7405-ENG-48. 
13p. ‘(CONF-840922—10). NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE85001567. 
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From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 1984). 

The dantieneed 3 2-D nae at the thick-target brems- 
strahlung produced by energetic end loss electrons has been meas- 
ured during ECRH operation of TMX-U. Sheets of x-ray film and/ 
or arrays of thermoluminescent dosimeters were placed on the out- 
side of the end tank end wall to measure the relative spatial x-ray 
profile, with locally added filters of Pb to determine the effective 
mean x-ray energy. The purpose of this simple survey diagnostic 
was to allow deduction of the gross features of the ECRH region. 
The electron source functions needed to fit the x-ray data were 
modeled for various anchor cell radial distributions mapped along 
magnetic field lines to the elliptical plasma potential control plates 
or the Al end walls. The data are generally consistent with (1) 
major ECR heating in the central 25-cm-diam core, (2) a mean 
ECRH electron loss energy of 420 keV, and (3) an ECRH coupling 
efficiency to these hot electrons of = 10%. 


4009 (UCRL—91568) Neutral beam injector oxygen im- 
purity measurements and concentration reduction via getter- 
ing processes. Kane, R.J.; Hsu, W.L.; Kerr, R.G.; Mills, 
B.E.; Poulsen, P.; Hibbs, S. (Lawrence Livermore National 
Lab., CA (USA)). Oct 1984. Contract W-7405-ENG-48. 
16p. ‘(CONF-841218—2). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85000861. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

The reduction of oxygen impurity levels by means of getter- 
ing within the arc chambers of the TMX-U neutral beam injectors 
has been measured. The TMX-U Neutral Beam Test Stand was 
used for this experiment. Analysis incorporated silicon surface 
probes and optical Doppler-shift measurements of the Lyman alpha 
spectra of deuterium atoms with energies appropriate for D2O par- 
entage. Without gettering, the Auger electron spectroscopy analysis 
of an exposed silicon sample showed a large oxygen peak below the 
surface peak with a concentration equivalent of approximately 2% 
for an accelerated beam. After gettering, with either titanium or 
chromium getters, the oxygen concentration was reduced by at 
least a factor of 10 according to optical monochromator data, and 
at least a factor of 8 from Auger spectroscopy data. Simultaneous- 
ly, other metallic impurities were not increased substantially as a 
result of gettering. Additional effects observed during this study in- 
clude a change in the accelerated deuterium species concentrations, 
loss of gettering activity and arc operation, and a change in arc 
performance from arc chamber gas absorption during operation. 


4010 (UTNL-R—0122) Report of the Technical Re- 
search Committee in time of flight experiments, 1980 and 
1981, Oka, Y.; Hashikura, H. (eds.). (Tokyo Univ., Tokai, 
Tharaki (Japan). Nuclear Engineering Research Lab.). Feb 


1982. 129p. (In Japanese). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE85780068. 

Separate abstracts were prepared for each of the included 
papers. (MOW) 


4011 Efficient Raman sidescatter and hot-electron pro- 
duction in laser-plasma interaction experiments. Drake, R.P.; 
Turner, R.E.; Lasinski, B.F.; Estabrook, ge Cam) bell, 
E.M.; Wang, C.L.; Phillion, D.W.; Williams, E.A.; er, 
WL. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Physical Review Letters; 53: No. 18, 
1739-1742(29 Oct 1984). Contract W-7405-ENG-48. 

These experiments studied the Raman instability occurring at 
densities below the quarter-critical density of the incident 0.53-pm 
laser light. Solid gold targets were irradiated by up to 4 kJ of 
energy in a 1-ns pulse with focal spots of 150 to 1880 zm. The an- 
gular distribution of the Raman scattering shows efficient Raman 
sidescatter. The energy in electron plasma waves accounts for the 
hot-electron production over almost three orders of magnitude. We 
report the results and discuss the implications for laser fusion. 


4012 Experimental observation of the shear Alfven reso- 
mance in a tokamak. Witherspoon, F.D.; Prager, S.C.; 
Sprott, J.C. ent of Physics, University of Wiscon- 
sin, Madison, Wisconsin 53705). Physical Review Letters; 53: 
No. 16, 1559-1562(15 Oct 1984). 
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Experiments on Tokapole II demonstrate the shear Alfven 
resonance in a tokamak by direct probe measurement of the wave 
magnetic field within the plasma. The resonance is driven by exter- 
nal antennas and is identified as radially localized enhancements of 
the poloidal wave magnetic field. The radial location agrees with 
calculations which include toroidicity and noncircularity of the 
plasma cross section. Other properties such as polarization, radial 
width, rise time, and wave enhancement also agree with magneto- 
hydrodynamical theory. 


4013 Are vacuum bubbles a cause of major disruptions 
in tokamaks?. Drake, J.F.; Kleva, R.G. (Laboratory for 
Plasma and Fusion Energy Studies, University of Maryland, 
College Park, Maryland 20742). Physical Review Letters; 53 
No. 15, 1465-1468(8 Oct 1984). 

The maximum amplitude of the m = 2 tearing mode in toka- 
maks is found to increase rapidly with rising safety factor at the 
magnetic axis, q(0). The resulting large magnetic islands encompass 
virtually the entire plasma cross section for 1.5<owigq(0)<owig1.8 
and are shown to be related to the vacuum bubbles formed during 
the saturation of the ideal m = 2 kink mode. On the basis of these 
results, a mechanism for major disruptions is proposed along with a 
possible method for their elimination. 


4014 Thomson-scattering detection of plasma waves ex- 
cited by two laser beams. Amini, B.; Chen, F.F. (University 
of California, Los Angeles, California 90024). Physical 
Review Letters; 53: No. 15, 1441-1444(8 Oct 1984). 

Electron plasma waves excited by optical mixing of two an- 
tiparallel CO. laser beams have been detected by ruby-laser Thom- 
son scattering. The density resonance is confirmed by two separate 
methods. 


4015 Hamiltonian guiding center drift orbit calculation 
for plasmas of arbitrary cross section. White, R.B.; Chance, 
M.S. (Plasma Physics Laboratory, Princeton University, 
P.O. Box 451, Princeton, New Jersey 08544). Physics of 
Fluids; 27: No. 10, 2455-2467(Oct 1984). Contract AC02- 
76CH03073. 

A Hamiltonian guiding center drift orbit formalism is devel- 
oped which permits the efficient calculation of particle trajectories 
in magnetic field configurations of arbitrary cross section with arbi- 
trary plasma 8. The magnetic field is assumed to be a small pertur- 
bation from a zero-order “equilibrium” field possessing magnetic 
surfaces. The equilibrium field, possessing helical or toroidal sym- 
metry, can be modeled analytically or obtained numerically from 
equilibrium codes. The formalism is used to study trapped particle 
precession. Finite banana width corrections to the toroidal preces- 
sion rate are derived, and the bounce averaged trapped particle 
motion is expressed in Hamiltonian form. Particle drift-pumping as- 
sociated with the "fishbone” oscillation is investigated. A numerical 
code based on the formalism is used to study particle orbits in cir- 
cular and bean-shaped tokamak configurations. 


4016 Dynamical equations for the reversed field pinch. 
Strauss, H. (Courant Institute of Mathematical Sciences, 
New York University, New York, New York 10012). Phys- 
ics of Fluids; 27: No. 10, 2580-2582(Oct 1984). Contract 
AC02-76ER03077. 

Reduced magnetohydrodynamic (MHD) equations are de- 
rived for small amplitude fluctuations in reversed field pinches. Nu- 
merical solutions exhibit a dynamo effect with self-reversal of the 
magnetic field. 


4017 Time-dependent drift Hamiltonian. Boozer, A.H. 
(Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Physics of Fluids; 27: No. 10, 2441- 
2445(Oct 1984). Contract AC02-76CH03073. 

The lowest-order drift equations are given in a canonical 
magnetic coordinate form for time-dependent magnetic and electric 
fields. The advantages of the canonical Hamiltonian form are also 
discussed. 
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4018 Electron-cyclotron maser radiation from a relativ- 
istic loss-cone distribution. Pritchett, P.L. (Department of 
Physics, University of California, Los Angeles, California 
90024). Physics of Fluids; 27: No. 10, 2393-2396(Oct 1984). 
Contract AMO3.Y6SFOOGIO 

The deta maser instability is studied in a 
plasma with a loss-cone distribution for parameters relevant to 
tandem mirror devices. Both linear theory and particle simulations 
are employed. The effects of finite k/sub perpendicular/ are found 
to be very significant, and in general, the largest growth rate 
occurs for radiation emission perpendicular to the magnetic field. 
The instability persists at much lower densities (w/sub p/e//sub 
e/<0.1) than indicated by previous analyses, which were limited to 
the case of parallel emission. 


4019 Ballooning precessional instabilities in a single-cell 
hot-electron plasma. Tsang, K.; Lee, X.S.; Hafizi, B.; Anton- 
sen, T.M. Jr. (Science Applications Inc., Plasma Research 
Institute, 934 Pearl Street, Boulder, Colorado 80302). Phys- 
ics of Fluids; 27: No. 10, 2511-2521(Oct 1984). Contract 
AC03-76ET53057. 

A fourth-order differential eigenequation along a field line 
for a hot-electron plasma in a single-cell mirror is derived in the 
large hot-electron precession frequency limit. This eigenequation is 
investigated analytically in the electromagnetic-flute limit and nu- 
merically. Electrostatic ballooning modes can couple with the hot- 
electron precessional motion and lead to instability if the frequency 
matching condition is satisfied. The new stability boundary due to 
this coupling is explored numerically in appropriate parameter 
space. 


4020 Stability of electrostatic drift waves in bumpy tori. 
Sanuki, H. (Department of Physics, University of California, 
Los Angeles, Los An California 90024). Physics of 


geles, 
Fluids; 27: No. 10, 2500-2510(Oct 1984). Contract AM03- 


76SF00010. 

Nonlocal properties of electrostatic drift waves in a straight 
magnetic field in a collisionless and low-8 plasma with a hot-elec- 
tron component are discussed analytically in detail. Interesting drift 
wave features, such as eigenfrequency, growth rate, radial waven- 
umber, and position of localization, are clarified. Effects of the hot- 
electron component and the ambipolar potential on the stability of 
drift waves are also studied and related to low-frequency fluctua- 
tions measured in ELMO Bumpy Torus and Nagoya Bumpy Torus 
experiments. It is found that the hot-electron component has a de- 
stabilizing effect, but a strong ambipolar field has a stabilizing influ- 
ence on drift waves inside the hot-electron ring. 


4021 Stimulated Brillouin sidescattering with strong ion 
wave damping. Speziale, T. (KMS Fusion Inc., Ann Arbor, 
Michi 48106). Physics of Fluids; 27: No. 10, 2583- 
2585( 1984). Contract AC08-78DP40030. 

An exact analytic solution is obtained for stimulated Bril- 
louin sidescattering of light by a plasma slab of finite width in the 
limit of strong ion-acoustic wave damping. Brillouin sidescattering 
is shown to predominate whenever the lateral extent of the plasma 
exceeds the length required to produce backscattering. Under cer- 
tain conditions the sidescattered light can become more intense 
than the incident light. 


4022 Plasma heating and acceleration by strong magne- 
tosonic waves propagating obliquely to a magnetostatic field. 
Lembege, B.; Dawson, J.M. (Department of Physics, Uni- 
versity of California, Los Angeles, California 90024). Physi- 
cal Review Letters; 53: No. 11, 1053-1056(10 Sep 1984). 

The behavior of strong magnetosonic waves with w>w/sub 
c/i (w/sub c/i = q/sub i/B/m/sub i/c) is investigated in oblique 
propagation with particle simulation. Strong ion and electron heat- 
ings versus the angle [@ = (k,Bo)] are found for 0< or ~90° Ion 
heating peaks at a particular angle but disappears below a critical 
angle 0/sub t//sub i/; electron heating sets in below a second criti- 
cal angle 0/sub t//sub e/. The phenomena exhibit unexpected 
structure with @. 
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Numerical calculation of compact torus equilibria. 
pa D.E. (Lawrence Livermore National Laborato- 
ry, Livermore, California 94550). Journal of Computational 
ny ih 53: No. 3, 456-534(Mar 1984). Contract W-7405- 


A method is presented for the calculation of a MHD equilib- 
rium for an axisymmetric compact torus. The plasma pressure is as- 
sumed to be a scalar quantity. The plasma and magnetic fields are 
determined by given adiabatic quantities, entropy, poloidal and to- 
roidal magnetic flux. The equilibrium calculation proceeds by alter- 
nating between the solution of the 2-D Grad-Shafranov equation 
and a 1-D flux surface average of this equation. The 2-D calcula- 
tion utilizes flux surface coordinates and finite elements. The poloi- 
dal flux function psi is computed on an approximate flux surface co- 
ordinate system (chi,A). The points describing the chi surface are 
moved to coincide with the surface of constant psi. The 1-D step 
computes the volume enclosed by each surface. The calculation is 
necessary due to the equilibrium being specified by adiabatic quan- 
tities. Three examples of equilibria computed by this method are 
represented, two spheromaks and one field reversed configuration 
(FRC). 


4024 The transport of heavy charged particles in a cylin- 
drical nuclear-pumped plasma. Chung, A.K.; Perelas, M.A. 
(University of Missouri-Columbia, ent of Nuclear 
Engineering Columbia, Missouri). Nuclear Science and Engi- 
neering; 86: No. 3, 267-274(Mar 1984). 

The transport of heavy particles produced by the 'B(n,a)Li 
and***U(n,vn)ff nuclear reactions in a two-region cylindrical geom- 
etry is analyzed. Total spatially dependent energy current, power 
density, and transport efficiency are calculated. These results are 
significantly different from what would be predicted using a two- 
region slab model-the model generally used for kinetic analysis of 
nuclear-pumped plasmas. The calculated transport efficiency for a 
0.4 mg/cm? ?°B coating was 9% and 16% for a 3.3 mg/cm? #5 UO 
2 coating. 


4025 Nonlinear effects on dissipative MHD modes. Pao, 
Y.P.; Rosenau, P.; Guo, S.C. (New York Univ., NY). Com- 
munications on Pure and Applied Mathematics; 36: 615- 
634(Sep 1983). Contract AC02-76ER-03077. 

It is demonstrated that by including the viscous force in the 
resistive MHD equations, a simple nonlinear theory can be con- 
structed to account for the nonlinear effects on the linearly unstable 
tearing modes near the stability threshold. The method for carrying 
out the perturbational nonlinear analysis is described in detail. The 
essentials of this method are exhibited by working out the theory 
for simple sheet pinch geometry, calculating the effects of mode 
coupling of the second and zeroth harmonics on the evolution of 
the modes. 9 references. 


4026 Tokamak plasma position dynamics and feedback 

control. Burenko, O.; Bailey, J.M. (Oak Ridge National Lab- 

oratory, Oak Ridge, TN). pp 1990-1994 of Fusion engineer- 

~~ nag New York, NY, USA; I.E.E.E. (1983). (CONF- 
203—). 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

The perturbation equations of a tokamak plasma equilibrium 
position are developed. Solution of the approximated perturbation 
equations is carried out. A unique, simple, and useful plasma dis- 
placement dynamics transfer function of a tokamak is developed. 
The dominant time constants of the dynamics transfer function are 
determined in a symbolic form. The major parameters governing 
the plasma equilibrium position stability of a tokamak are shown to 
be (1) external magnetic field decay index, (2) transformer iron core 
effect, (3) plasma current, (4) radial rate-of-change inductance pa- 
rameter, (5) vertical rate-of-change inductance parameter, and (6) 
vacuum vessel eddycurrent time constant. An important and unique 
result is derived, showing that for a vacuum vessel eddy-current 
time constant exceeding a certain value the vertical plasma equilib- 
rium position is stable, in spite of an intentional vertical instability 
design represented by a negative decay index. It is shown that a 
tokamak design having a theoretical set of positive decay index, a 
negative radial rate-of-change inductance parameter, and a positive 
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vertical rate-of-change inductance parameter is expected to have a 

plasma equilibrium position stability tolerance than a toka- 

ving the same set with the signs reversed. The results 

beanies ISX-A tokamak plasma displacement feed- 

system design are presented. It is shown that a theo- 

TEamIin Cialis suk. tes ateet Monier ap 

Sescucl ateatandd ei tne todiel atein Gnetastinans taeibeck: one. 

trol system are practically identical. The actual hardware vertical 

plasma displacement feedback control system performed just as 

well. Experimental results support all of the analytical develop- 
ments. 


7002 Fusion Power Plant Technology 


REFER ALSO TO pF ig age f pogo 2622, 2655, 2656, 2657, 2658, 
2659, 2661, |, 2662, 2663, 2663, 2665, 2670, 2670, 2671, 2673, 2674, 
aa 2975, 2976, 5030 3074, 3116, 3130, 3018 3919, 3920, 3980, 3981, 3982, 


4027 (AD-A—142302/9) NRC survey on plasma ag 
and fluids fusion plasma confinement and heating. 
inertial confinement fusion. Final report. Ripin, B.H.; oh 
W.L. (Naval Research Lab., Washington, DC (USA). og 
Jun 1984. 18p. (NRL-MR—5225). NTIS, PC A02/MF A‘ 

mie A Yan + A nage ci 
current issues are emphasized. The inertial confinement approach to 
fusion is based on compressing thermonuclear fuel to extremely 
high density, and heating it to temperatures high enough that the 
fuel ignites and ‘burns’ before the compressed mass has time to dis- 
assemble. Inertial confinement research also has many other appli- 
cations related to the physics of high energy density. The irradia- 
tion of plasmas by intense laser light allows the stud of many non- 
linear processes with applications throughout plasma physics. The 
generation of pressures of tens to hundreds of megabars (1 megabar 
equals a million atmospheres) allows the investigation of matter 
under very high pressures. The generation of highly ionized matter 
and of intense short pulses of X-rays allows the study of atomic 
physics of importance in the development of X-ray lasers. 


'P/TM—184) Thermal conductivities for 


effects. Liu, Y.Y.; Tam, S.W. 
(Argonne National Lab., IL (USA)). Jul 1984. Contract W- 
31-109-ENG-38. 40p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85000775. 

Thermal conductivities (k, k/sub eff/) have been estimated 
for sintered and sphere-pac LigO and y-LiAlO2 with and without 
neutron irradiation effects. The estimation is based on (1) data from 
unirradiated UO:, LigO, and y-LiAlO,; (2) data from irradiated di- 
electric insulator materials; and (3) relatively simple physical 
models. Comparison of model predictions with limited ex- and in- 
reactor data found reasonable agreement, thus lending credence for 
their use in design applications. The impact of thermal conductiv- 
ities on tritium breeding and power generation in fusion solid- 
breeder blankets is briefly highlighted. 


4029 (CONF-831203—189) Design description of the 
po gap te meme Ag enanerage ati ramen Chipley, 
K.K.; Nelson, B.E.; Vinyard, L.M.; Williamson, D.F. F. (Oak 
Ridge National Lab., T™ (USA)). 1983. Contract ACO05- 
840R21400. 3p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85002561. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA =e Dec 1983). 

Advanced Toroidal Facility (ATF) will be a stellarator 

a. to investigate improvements in toroidal confinement. 
The vacuum vessel for this facility will provide the appropriate 
evacuated region for plasma containment within the helical field 
(HF) coils. The vessel is designed to provide the maximum reasona- 
ble volume inside the HF coils and to provide the maximum rea- 
sonable access for future di ics. The vacuum vessel design is 
at an early phase and all of the details have not been completed. 
The heat transfer analysis and stress analysis completed during the 
ae eee ee SEN a ON 
ly. 
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(CONF-8409173—1) Joint JET ISX-B beryllium 

t. Mon une 1984, (Oak 
1984. Cantias AC05- 
NTIS, PC A03/MF A01; GPO Dep. File 


oe Nahonal Lab. TN (USA)). 
1400. 2 
Number DE8 

From Joint European Torus (JET)undertaking meeting; Ab- 
ington, UK (21 Sep 1984). 

The main goal for the month of June was the characteriza- 
tion of neutral beam heated discharges with the beryllium limiter. 
The beam injection experiments were begun with 0.53 MW of 
beam power yielding a total of 0.7 MW with the ohmic power in- 
cluded. At this power level the maximum limiter load was 1.4 kW/ 
cm?, and the surface temperature rise was about 300°C. In the next 
step the injected power was raised to 0.83 MW so that the total 
heating power was about 1 MW. The plasma eters were I/ 
sub p/ = 116 kA, anti n/sub e/ = 4.10'* cm~$, and B/sub T/ = 
1.4 T. The resulting maximum heat flux on the limiters was 2.2 
kW/cm?, and the corresponding surface temperature rise was 
470°C. These conditions came very close to the design load of 2.5 
kW/cm?2 At this point the plasma behavior was extensively charac- 
terized and documented in terms of density and temperature pro- 
files, impurity content, parameter space, and limiter loads. It was 
found that the global plasma behavior was very similar to the refer- 
ence case with the TiC-coated graphite limiters. In both cases the 
impurity content was dominated by oxygen and carbon, leading to 
the conclusion that in both cases the plasma was wall-dominated 
rather than limiter-dominated. 


4031 ae eee Varian gyrotron development 
program. Jory, H.R. (Varian Associates, Inc., Palo Alto, CA 
(USA)). 1988, Contract AC05-840R21400. ‘16p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85002568. 

From Gyrotron user/developer meeting; Gaithersburg, MD, 
USA (2 Oct 1984). 

A brief outline of this development program is given. 
(Mow) 


4032 (FRNC-TH—1645) Plasma ICR heating antennas: 

radiated field structure, coupling. Pegourie, B. 

Univ., 75 (France)). Jan 1982. 246p. (In French). 

NTIS (US Sales Only), PC All/MF AOl. File Number 
DE84751871. 

The transmission line theory has been used to find the anten- 
na adaptation improvement possibilities, so as to optimize the 
power transfer from generator to plasma. ICR heating antennas are 
described, radiated magnetic field is measured, and superstructures 
(diaphragms and electrostatic screen) is studied from a mock-up 
and a numerical model. Results about antenna radiation and electric 
property modifications due to superstructures, without plasma, are 
presented. At last, TFR antenna coupling properties, in terms of 
frequency, electromagnetic wave and plasma conditions, are stud- 
ied. In the whole work, we tried to define, when possible, the con- 
struction criteria fitted to cyclotron heating in the big tokamak ex- 
periments under construction. 


4033 (GA-A—17544) Design of long pulse heating sys- 
tems for Doublet III-D. Rawls, J.M.; Baker, D.R.; Coller- 
aine, A.P.; Doll, D.W.; Remson, D. (GA Technologies, 
Inc., San Diego, CA (USA)). = 1984. Contract AT03- 
84ER51044. 7p. (CONF-840915—8). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE85001818. 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

Replacement of the Doublet III vacuum vessel by a large 
dee-shaped vessel is now in progress. Multisecond auxiliary heating 
will be needed to reach peak plasma parameters. Plans for modify- 
ing the existing neutral beam injection system to a 5 s capability 
and for a new, high power, long pulse ion cyclotron heating system 
are described. 


4034 (GTFR—51) Overview of the INTOR workshop. 

Stacey, W.M. Jr. (Georgia Inst. of Tech., Atlanta (USA)). 

be 3 1984. Contract AS05-78ET52025. 17p. NTIS, PC A02/ 
A0l; 1; GPO Dep. File Number DE85002621. 
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This paper summarizes the present status of activities being 
carried out in the INTOR Workshop. The present INTOR design 
concept is described. Preliminary results from the ongoing critical 
issues studies and data base assessment are discussed. 


4035 (INIS-SU—259) Reports 2. All-union conference 
on technological problems of thermonuclear reactors. Volume 
4. Contributed papers. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow; 
Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj Appara- 
tury, (USSR). 1982. 435p. (In Russian). (CONF- 
8106209—Vol.4). NTIS (US Sales Only), PC A19/MF AOl1. 
File Number DE85780020. 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

Abstracts for each paper were entered into the data base. 
(MOW) 


4036 (IPPJ—577, PP 54-59) Design of high § stellara- 
tor. Yoshikawa, Shoichi (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Apr 1982. NTIS (US Sales Only), PC 
ek A01. File Number T185780064. (CONF-8112109— 
umm. ). 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


4037 ge bi pp 43-45) Stellarator -_— gw 
at Oak Ridge National Laboratory. Hirshman, S.P. (Oak 
Ridge National Lab., TN (USA). “Apr 1982. Nris (US 
Sales Only), PC A05/MF AOl. File Number TI85780064. 
(CONF-8112109—Summ.). 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


4038 (IPPJ—577, pp 46-53) Reactor aspects of multi 
petalous asperator. Nagao, Shigeo (Tohoku Univ., Sendai 
(Japan). Faculty of Engineering). Apr 1982. NTIS (US 
Sales Only), PC A05/MF AO1. File Tinker 1185780064. 
(CONF-8112109—Summ.). 

From US/Japan joint institute for fusion theory workshop 
on equilibrium, stability, and transport of nonaxisymmetric systems; 
Nagoya, Japan (14 Dec 1981). 


4039 (IPPJ—578, pp 11-14) Magnetic lines as a dynam- 


ical system. Greene, J.M. (Princeton Univ., NJ 9; 
Plasma Physics Lab.). Apr 1982. NTIS (US Sales Only), PC 
A10/MF Al. File Teember T185780065. (CONF-811185—). 

From Japan/US workshop on nonequilibrium statistical 
physics; Kyoto, Japan (9 Nov 1981). 


4040 (IPPJ—578, pp 83-88) Nonadiabatic particle 
motion in magnetic mirror traps. Irie, H. (Nihon Univ., 
Lm Coll. of Science and Engineering); Otsuka, S.; 

Varma, R.K.; Watanabe, T.; Nishikawa, Kyoji. Apr 1982. 
NTIS (US Sales Only), PC A10/MF AOl1. File Number 
T185780065. (CONF-811185—). 

From Japan/US workshop on nonequilibrium statistical 
physics; Kyoto, Japan (9 Nov 1981). 

By numerical integration of the equation of single particle 
motion, the basic features of the actual nonadiabatic escape of parti- 
cles are studied. The results are compared with the predictions of 
two existing theoretical models: diffusion” model derived by B. V. 
Chirikov and “tunneling” model introduced by R. K. Varma. 


4041 (IPPJ—578, pp ig Magnetic braiding due to 
current disruption. Azumi, M.; Kurita, G.; Tsunematsu, T.; 
Takizuka, T.; Takeda, T. (Japan Atomic Energy Research 
Inst., Tokai, "Tbaraki. Tokai Research Establishment). Apr 
1982. NTIS (US Sales Only), PC A10/MF AOl. File 
Number T185780065. (CONF-811185—). 

From Japan/US workshop on nonequilibrium statistical 
physics; Kyoto, Japan (9 Nov 1981). 

One of the drastic effects of magnetic braiding on plasma 
confinement is the current disruption in a tokamak and a current 
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carrying stellarator, which is characterized by the negative voltage 
spike, the sharp decrease of soft X-ray signal and the rapid decay of 
plasma current. This process limits plasma density and plasma cur- 
rent, and may cause serious machine damage in a future large 
device because of its large energy release. In this section, the cur- 
rent disruption in a tokamak is studied by numerical simulation 
from the viewpoints of the evolution of tearing mode, the topology 
of the resultant magnetic field and the electron heat transport in the 
braided magnetic field. The current disruption is initiated by the 
magnetic island overlapping of two modes. The destabilization of 
the 3/2 mode is caused by mode coupling, and the successive desta- 
bilization of other resonant modes releases magnetic energy in 
plasma. Stellarator experiment with the W 7-A stellarator showed 
that the disruption can be suppressed when a rotational transform 
exceeds a certain value. The concern is to study the disruptive in- 
stability in current carrying stellarators. By the calculation, it was 
shown that additional herical modes enhance the growth of mag- 
netic islands. 


(PPJ—599) Proceedings cf the mang 7 work- 
shop on 


plasma physics and engineering. (Nagoy ya 
Univ. (Japan). Inst. of Plasma Physics). Jul 1982. 7a 
(CONF-£202103—). NTIS (US Sales Only), PC A99 
A01. File Number DE85780075. 

From US-Japan working on burning plasma physics and en- 
gineering; Nogoya, Japan (10 Feb toa 

Separate abstracts were prepared for each of the included 
papers. (MOW) 


4043 (IPPJ—611, pp 35-39) Light ion beams generation 
in dense focus. Yokoyama, M.; Kitagawa, Y.; 
Yamada, Y.; Okada, M.; Yamamoto, Y. (Osaka Univ., Suita 
(Japan). Inst. of Laser Engi gineering). Oct 1982. NTIS (US 
Sales Only), PC AO8/MF A0O1. File Number T185780067. 
(CONF-8205279—). 

From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

The high energy deuterons and protons in a Mather type 
plasma focus device were measured by nuclear activation tech- 
niques. The radioactivity induced in graphite, aluminum and copper 
targets provided the deuteron intensity, energy spectra and angular 
dependence. High energy protons were measured by cellulose ni- 
trate particle track detectors. The plasma focus device was operat- 
ed at 30 kV for a stored energy of 18 kJ at 1.5 Torr D2 (low pres- 
sure mode), and 5 Torr Ds (high pressure mode). The yield ratio of 
N-13 and Al-28 showed the mean deuteron energy of 1.55 MeV 
under low pressure mode and of 1.44 MeV under high pressure 
mode. The deuteron energy spectra were measured by the stacks of 
10 aluminum foils, and consisted of two components as well as the 
proton energy spectra measured by CN film technique. The angular 
spread of deuteron beam was within 30 degree under low pressure 
mode. Under high pressure mode, the distribution showed multi- 
structure, and two peaks were observed at the angle smaller than 
20 degree and at 60 degree. The protons with energy more than 
770 keV were directed in the angle of 10 degree. The high energy 
electron beam was also observed. A three-channel ruby laser holo- 
graphic interferometry was used to see the spatial and temporal lo- 
cation of the generation of high energy ions. The ion temperature 
in plasma focus was estimated from D + He* mixture gas experi- 
ment. 


4044 (IPPJ—611, p ) 99-124) Pulsed power machine for 
10MV LIB driver. S ; Kawakita, Y. (Nisshin Elec- 
tric Co. Ltd., Kyoto (Japan)). Oct 1982. NTIS (US Sales 
Only), PC A08/MF AOl. File Number 1185780067. 
(CONF-8205279—). 
From International topical meeting on ICF research by 
Ss beam; Nagaoka, Niigate, a (11 May 1982). 
This report is concerned with the conceptual design of the 
LIB ICF driver. The pulsed power machine, energy transfer effi- 
ciency, dynamic characteristics and its component design are de- 
scribed. The designed power supply will give the total output 
energy of 4 MJ and the peak power of 100 TW. The power supply 
consists essentially of a Marx generator (MARX), an intermediate 
storage capacitor (ISC), a pulse forming line (PFL), a transmission 
line (TL) and a diode for electron beam generation. An additional 
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impedance conversion line (ICL) for voltage boosting after the 
PFL is provided so that an output voltage of 10 MV can be ob- 
tained. The energy transfer efficiency at each stage was estimated. 
The total overall efficiency was 32.5 percent. The constants of the 
pulse line were determined. The charging time of PFL and ISC 
was calculated. The computer simulation of the dynamic character- 
istics of power supply was made. The results agreed well with the 
design parameters, indicating that the power supply will work as 
designed. The details of component units are described in this 


paper. 


4045 (IPPJ—611, pp 1-14) High-intensity light-ion 
beam research at NRL. Cooperstein, G.; Colombant, D.G. 
(Naval Research Lab., W: n, DC bay ~e 
R.J. (and others). Oct 1982. NTIS (US Sales Only), PC 

A08/MF AO1. File Number T185780067. (CONF-8205279— 


3 From International topical meeting on ICF research by 

t-ion beam; Nagaoka, N: Jai May 1982 
~~ High-b: con coped g when g 7} “a MV) as recently 
been extracted from 20 cm? axial pinch-reflex diodes (PRDs) 
mounted on the NRL Gamble II generator. A source power bright- 
ness of GT 10 TW/cm? rad ? was achieved in these experiments. A 
new barrel-shaped equitorial PRD that can be coupled to PBFA-II 
has also been operated on Gamble II and has demonstrated 50% 
proton efficiency with predominately azimuthally-symmetric 
charged-particle flow. In other experiments the stopping power of 
deuterons in hot plasmas was measured using a PRD on Gamble II. 
Results show about 40% enhancement in stopping power over that 
in cold targets when the beam was focused to about .25 MA/cm? 
Research is also being performed on transporting ion beams in 
large-diameter channels (>= 2.5 cm) and on a post-transport, 
plasma-filled, magnetic-focusing section to bring the beam to pellet 
dimensions. 


4046 (IPPJ—611, pp 15-21) Generation and geometric 
focusing of an intense pulsed light-ion beam at Nagaoka. Ma- 
sugata, Katsumi; Tokuchi, Akira; Matsui, Masao; Yatsui, 


Kiyoshi (Nagaoka Technical Coll., Niigata (Japan)). Oct 
Al 


1982. NTIS (US Sales Only), PC 8/MF AOl. File 
Number T185780067. (CONF-8205279—). 
From International topical meeting on ICF research by 
“ee ka, Niigate, Ja 11 May 1982). 
ne de adine uae enantio’ = on the generation 
and aa focusing of an intense pulsed light-ion beam in the 
Nagaoka ETIGO-I. Using a geometric focusing with magnetically 
insulated diode, we have studied the focusing properties of the 
proton beam. Local divergence is found to be less effective on the 
focusing. Deviation of ion trajectories from the ideal ones (or aber- 
ration) strongly affects the focusing. An annular distribution of an 
ion-current density observed experimentally is found by ion-trajec- 
tory calculation to be a space-charge effect. The space-charge neu- 
tralization factor is estimated to be more than 99.9 %. 


4047 (IPPJ—611, pp 22-28) Extraction of pulsed ion 
beams from an anode covered with liquid material. Kitamura, 
Akira; Yano, Syukuro (Kobe Univ. of Mercantile Marine 
(Japan)). Oct 1982. NTIS (US Sales Only), PC A08/MF 
AO1. File Number T185780067. (CONF- 8205279—). 

From International topical meeting on ICF research by 

t-ion Nagaoka, Ni Ja 11 May 1982 

Hee peed pay sone! wee aane ‘ anodes of (vast ion diodes, a 
trial was made to extract ions from a plasma created by surface fla- 
shover on the oil-covered anode. The diode with this anode 
worked well as a so-called pinched electron beam diode. Produc- 
tion of proton beams of 10 kA with energies of about 400 keV was 
confirmed by measurements with biased ion collectors and those of 
prompt ‘y-rays from the reaction 'F(p,ya) %*O. Substantial reduc- 
tion of damage and substantial extension of the life of the anode 
disc were realized. 


4048 Lege pp 29-34) Production of ion beam by 
conical pinched electron beam diode. Matsukawa, Y.; Na- 
kagawa, Y. (sake City City Univ. (Japan). Research Inst. = 
Atomic Energy). Oct 1982. NTIS (US Sales Only), PC 

ia A01. File Number T185780067. (CONF-8205279— 


From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

Some properties of the ion beam produced by a pinched 
electron beam diode having conical shape electrodes and organic 
insulator anode were studied. Ion energy is about 200keV and the 
peak diode current is about 30 kA. At 11cm from the diode apex, 
not the geometrical focus point, concentrated ion beam was ob- 
tained. Its density is more than 500A/cm2 The mean ion current 
density within the radius of 1.6cm around the axis from conical 
diode is two or three times that from an usual pinched electron 
beam diode with flat parallel electrodes of same dimension and im- 
pedance under the same conditions. 


4049 (IPPJ—611, pp 40-47) Transport of an intense 
pulsed proton beam through wall-stabilized plasma channel at 
toscana Yatsui, Kiyoshi; Yamada, Tetsuo; Tanaka, Hajime; 
Masugata, Katsumi; Matsui, Masao (Nagaoka Technical 
Coll., oni Gapan)). Oct 1982. NTIS (US Sales Only), 
PC AQMP “A File Number 1185780067. (CONF- 


From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

Transport of an intense pulsed proton beam has been experi- 
mentally investigated through a wall-stabilized plasma channel (1-m 
long) in the Nagaoka ETIGO-I. Proton beam of energy of 800-keV 
is injected into the plasma channel. The transport efficiency in- 
creases with increasing channel current or decreasing channel pres- 
sure, being in good agreement with the existing theory. Changing 
the timing between channel current and LIB injection, we have 
found that there exists a good timing for the LIB injection. In some 
cases, no transport takes place probably due to some plasma insta- 
bilities. 

4050 (IPPJ—611, pp 62-67) Thermodynamic investiga- 
tion of the optimal condition of light-ion beam propagation in 
a plasma. Kato, T.; Murakami, E.; Tanimoto, S.; Katoh, R. 
(Waseda Univ., Tokyo (Japan). School of Science and i 

neering). Oct ’1982. NTIS (US Sales Only), PC A08, 
A01. File Number T185780067. (CONF-8205279—). 

From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

The optimal steady state for the light ion beam propagation 
in a plasma is examined by the aid of thermodynamics of irreversi- 
ble processes. The state of minimum entropy production, satisfying 
the subsidiary condition to keep the electromagnetic energy con- 
stant, coincides with the state of perfect charge and current neutral- 
ity. Under the subsidiary condition to keep the total energy con- 
stant, we obtain a new condition for transport. 


4051 (IPPJ—611, pp 68-73) Implosion and stability of 
LIB target. Kawata, Shigeo; Niu, Keishiro (Tokyo Inst. of 
Tech. (Japan)). Oct 1982. NTIS (US Sales Only), PC A08/ 
MF AO1. File Number T1I85780067. (CONF-8205279—). 

From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

Simulation results for the implosion of LIB target are ex- 
plained by a simple analytical model for hollow shell targets. 


4052 (iPPJ—611, B ppt Approximation formula to 
the equation of state of degenerated electron gas. Katoh, 
R.; Kato, T. (Waseda Univ., Tokyo (Japan). School of Sci- 
ence and Engineering). Oct 1982. NTIS (US Sales Only), 
PC A0O8/MF AOl. File Number TI85780067. (CONF- 
8205279—). 

From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

Various effects to be considered in a plasma at high density 
and temperature are examined by introducing several parameters. 
Approximation formulae to the equation of state of the degenerated 
electron gas are proposed. The adiabatic curves of plasmas with 
and without photon gas are compared. 





561 / ERA-10/2 


4053 (IPPJ—611, pp 125-129) Proposal of LIB fusion 
system. Niu, Keishiro; Kawata, Shigeo (Tokyo Inst. of 
Tech. (Japan). Faculty of Engineering). Oct 1982. NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
TI85780067. (CONF-8205279—). 

From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Ja 11 May 1982). 

o Twenty sndebie of She a len Ties stored 
energy is 12MJ supply the proton beams of 4MJ. The particle 
energy of the proton beams is 6.65MeV and the pulse width of the 
beam is 35ns. In order to propagate stability the proton beam of 
0.816MA in the reactor chamber, the proton particles are stored 
around the propagation axis. The beam radius is 35mm. A target of 
the radius of 7mm is set at the center of the reactor. The target is a 
cryogenic one which consists of three layers of Pb, Al and DT. 
The thicknesses of the three layers are respectively 444m, 53m 
and 230um. Thirty-five per cent of the DT fuel of 27mg is expect- 
ed to do fusion reaction. The output thermal energy is 3GJ. If we 
operate the reactor at the repetition rate of 1Hz, the proton beam 
system can supply the thermal energy to the fusion reactor of the 
output electric power of 1GW. 


4054 ers St), ae eae Concept of an advanced 
inertia fusion reactor; AWA-I. Tazima, T. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics); Ido, S.; Monsler, 
M.J. Oct 1982. NTIS (US Sales Only), PC A08/MF AO1. 
File Number T1I85780067. (CONF-8205279—). 

From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

A concept of an advan inertia fusion reactor: TA- 
KANAWA.-I is proposed. A pellet with DT ignitor and DD major 
fuel, Pb wet walls, C or SiC blocks for shielding, and SiC vessels in 
the water pool are employed. This reactor does not need blanckets 
for T breeding, since T is supplied through the DD reaction, and 
has low induced radioactivities. These and a simple structure might 
give a hopeful prediction of economical and safe advantages and 
mitigate difficulties of reactor technologies, especially remote main- 
tenance of the reactor. 


4055 (IPPJ—611, pp 136-146) Preliminary design of 
UTLIF( 


light ion beam fusion reactors, 1) and ADLIB-I. Oka, 
Y.; Madarame, H.; Miya, K. (Tokyo Univ. A Faculty 
of Engineering) (and others). Oct 1982. S (US Sales 
Only), PC A0O8/MF AOl. File Number 1185780067. 
(CONF-8205279—). 

From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

UTLIF(University of Tokyo Light Ion beam Fusion reactor) 
and ADLIB (A/Advanced Design of Light Ion Beam fusion reac- 
tor) are conceptual reactor design studies for inertial confinement 
fusion with beams of light ions. The former is a solid wall-type re- 
actor of pin bundle blankets and the latter is a liquid wall-type reac- 
tor of a rotating cavity vessel. The objectives of the studies are the 
investigation of the system characteristics of light ion beam fusion 
reactors and the identifications of problems to be investigated in the 
future. The study was started in November 1981. The present 
report is of a preliminary nature and represents the status as of 
March 1982. This stage of the designs will sometimes be referred to 
as UTLIF(1) and ADLIB-I. 


4056 (IPPJ—611, pp 89-97) Sources of hot electrons in 
laser-plasma interaction with emphasis on Raman and turbu- 
lence absorption. Estabrook, K.; Kruer, W.L.; Phillion, 
D.W.; Turner, R.E.; Campbell, E.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Oct 1982. 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
1185780067. (CONF-8205279—). 

From International topical meeting on ICF research by 
light-ion beam; Na Nii Ja 11 May 1982). 

i A study on he Beet tie beeen Seearibed, which 
results in more absorption into cooler electrons at the same power 
density. The absorption processes at the critical density are reso- 
nant absorption, ion acoustic decay, oscillating two streams, and ion 
acoustic drift turbulence. The resonant absorption is the direct con- 
version of laser light into electron plasma waves. The absorption at 
perpendicular incidence is mostly due to the ion acoustic decay 
(IAD) and oscillating two stream (OTS) instabilities which are the 
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parametric coupling of laser waves into electron plasma waves. The 
two-dimensional simulation showed that 10 to 20 percent of light 
was able to be absorbed in perpendicular incidence. The laser ab- 
sorption by ion acoustic turbulence is similar to IAD and OTS. The 
simulation showed that the characteristic distribution of heated 
electrons was a Maxwellian of temperature. Raman is of particular 
concern in large targets since very hot electrons are non-linearly 
generated by the electron plasma waves, and the Raman gain in- 
creases with the length of light path. Raman is a resonant, absolute 
instability for the density of about a quarter of the critical density, 
and occurs most efficiently at that density. The simple model esti- 
mate of the Raman backscatter was compared with the sample sim- 
ulation results, which give reasonable agreement. The self-generat- 
ed magnetic field was able to reduce the level of Raman backscat- 
tering. 


4057 (IPPJ—611) Proceedings of international topical 
meeting on ICF research by light-ion beam. Yatsui, K. (ed.). 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Oct 1982. 
163p. (CONF-8205279—). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE85780067. 

From International topical meeting on ICF research by 
light-ion beam; Nagaoka, Niigate, Japan (11 May 1982). 

Separate abstracts were prepared for each of the included 
papers. (MOW) 


4058 (KFK—3620) Analysis of the multiplication of D-T 
neutron sources in blanket materials of fusion reactors. 
Segev, M. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik). May 1984. . NTIS (US Sales Only), PC A05/ 
MF A011. File Number DE84752246. 

A D-T neutron source is amplified when emitted into a body 
of material with appreciable (n,2n), (n,3n) or (n,f) cross sections. 
This amplification is described by a simple theory, approximating 
the strict integral transport description of the process. The distribu- 
tion of neutrons in energy, from 14 MeV down to the (n,2n) thresh- 
old, is approximated by effective one-group cross sections for am- 
plifiers of high and medium mass numbers; two-group cross sec- 
tions are needed for Be. The spatial character of the multiplication 
is described by average collision probabilities for non-flat collision 
sources. The probabilities are approximated for spherical shell ge- 
ometry with a small number of geometrical parameters. The theory 
enables a very accurate determination of sigmasub(n,2n) + 
2sigmasub(n,3n) + (vsub(f)-1)sigmasub(f) at the source energy from 
measurements of total multiplications. If total leakages above the 
(n,2n) threshold are also measured, then the hardness of the second- 
ary neutron spectra can be estimated. The accuracy of the approxi- 
mate theory was ascertained by energy-space detailed transport 
comparison calculations for Be, Cu, Zr, Fe, Pb and U238. 


4059 (KFK—3727) Fusion technology programme. 
Finken, D. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Projekt Kernfusion). Apr 1984. 42p. NTIS 
(US Sales Only), PC A03/MF AOI. File umber 
DE84752247. 

KfK participates to the Fusion Technology Programme of 
the European Community. Most of the work in progress addresses 
the Next European Torus (NET) and the long term technology as- 
pects as defined in the 82/86 programme. A minor part serves the 
preparation of future contributions and to design studies on fusion 
concepts in a wider perspective. The Fusion Technology Pro- 
gramme of Euratom covers mainly aspects of nuclear engineering. 
Plasma engineering, heating, refueling and vacuum technology are 
at present part of the Physics Programme. In view of NET, inte- 
gration of the different areas of work will be mandatory. KfK is 
therefore prepared to address technical aspects beyond the actual 
scope of the physics experiments. The technology tasks are report- 
ed project wise under title and code of the Euratom programme. 
Most of the projects described here are shared with other Europe- 
an fusion laboratories as indicated in the table annexed to this 
report. 
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4060 (LA—10200-MS) Compact Reversed-Field Pinch 
Reactors (CRFPR): preliminary engineering considerations. 

R.L.; Krakowski, R.A.; Bathke, C.G.; Miller, 
R.L.; Embrechts, M.J.; Schnurr, N.M.; Battat, M.E.; La- 
Bauve, R.J.; Davidson, J.W. (Los Alamos National Lab., 
NM (USA)). Aug 1984. Contract W-7405-ENG-36. 409p. 
NTIS, PC Alg A0l; 1; GPO Dep. File Number 
DE85002351. 

The unique confinement physics of the Reversed-Field Pinch 
(RFP) projects to a compact, high-power-density fusion reactor 
that promises a significant reduction in the cost of electricity. The 
compact reactor also promises a factor-of-two reduction in the frac- 
tion of total cost devoted to the reactor plant equipment [i.e., fusion 
power core (FPC) plus support systems]. In addition to operational 
and developmental benefits, these physically smaller systems can 
Operate economically over a range of total power output. After 
giving an extended background and rationale for the compact 

fusion approaches, key FPC subsystems for the Compact RFP Re- 
actor (CRFPR) are developed, designed, and integrated for a mini- 
mum-cost, 1000-MWe(net) system. Both the problems and promise 
of the compact, high-power-density fusion reactor are quantitative- 
ly evaluated on the basis of this conceptual design. The material 
presented in this report both forms a framework for a broader, 
more expanded conceptual design as well as suggests directions and 
emphases for related research and development. 


4061 (LA-UR—84-2585) Toroidal Fusion Core Experi- 
ment (TFCX) studies. Anderson, J.L.; Rogers, J.D. Jr. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W- 
7405-ENG-36. 20p. (CONF-840910—12). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE84016813. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Design studies have been carried out over the last several 
years to establish the characteristics of the options available for the 


next large step in the USA tokamak program. This device is called | 


the Tokamak Fusion Core Experiment (TFCX) and the design 
studies have been carried out by a design team with representation 
from almost all elements of the USA fusion program. A review of 
these studies is given. 


4062 (LA-UR—84-2863) Small fusion reactors: prob- 
lems, promise, and pathways. Krakowski, R.A.; Hagenson, 
R.L.; Miller, R.L. (Los Alamos National Lab., NM (USA). 
24 Sep 1984. Contract W-7405-ENG-36. 15p. (CONF- 
840915—5). NTIS, PC A02. File Number TI85002023. 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The prevalent vision of magnetic fusion as a central-station 
power plant projects a high-technology, low-power-density nuclear 
boiler that may require high energy costs to be economic. Smaller, 
higher-power-density approaches can reduce the impact of the 
fusion power core and associated support equipment on the overall 
cost equation for fusion. In the course of attaining sizes, power ca- 
pacity, and costs that are more in line with alternative energy 
sources, a range of problems, promise, and pathways can be identi- 
fied. The issues related to these more compact systems are ad- 
dressed on the basis of generic reactor models. 


4063 (LA-UR—84-3349) Low-energy nuclear reactions 
with hydrogen isotopes. Jarmie, N.; Brown, R.E. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 23p. (CONF- 841117—15). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85002388. 

From 8. conference on the application of accelerators in re- 
search and oe 7 Denton, TX, USA (12 Nov 1984). 


Using the Los Low-Energy Fusion Cross-Section 
Facility (LEFCS), we have completed the study of the D(t,a)n re- 
action from E/sub t/ = 12.5 to 117 keV, and now have measured 
angular distributions of the reactions D(d,p)T and D(d,*He)n from 
E/sub d/ = 20 to 117 keV. The experimental equipment features a 
windowless cryogenic target, a precision beam-intensity calorime- 
ter, a 10- to 120-keV accelerator producing negative tritium ins, an 
accurate target gas-flow and temperature system, and a tritium gas- 
handling system. Most of the quite anisotropic angular distributions 
of the D + D reactions have relative errors of about 1% and the 
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integrated cross sections have absolut errors of about 1.5%. Astro- 
physical S functions extracted from the data and also from a least- 
squares fit of a + b cos?@ to the data show a curious behavior with 
energy. The cross sections, which agree with previous but less ac- 
curate data, are compared with R-Matrix calculations. We also 
show preliminary results for alpha-particle spectra of the T(t,a)nn 
reaction. A feature of this experiment is the flow through our win- 
dowless target of 1.5 standard liters of tritium gas per day. 


4064 (ORNL—6015) Fusion Energy Division annual 
progress report period 
Ridge National Lab., TN (USA)). Sep 
AC05-840R21400. 414p. NTIS, PC A18/MF AOl; 1; GPO 
Dep. File Number DE85001701. 

The Fusion Program carries out work in a number of areas: 
(1) experimental and theoretical research on two magnetic confine- 
ment concepts - the ELMO Bumpy Torus (EBT) and the tokamak, 
(2) theoretical and engineering studies on a third concept - the stel- 
larator, (3) engineering and physics of present-generation fusion de- 
vices, (4) development and testing of diagnostic tools and tech- 
niques, (5) development and testing of materials for fusion devices, 
(6) development and testing of the essential technologies for heating 
and fueling fusion plasmas, (7) development and testing of the su- 
perconducting magnets that will be needed to confine these plas- 
mas, (8) design of future devices, (9) assessment of the environmen- 
tal impact of fusion energy, and (10) assembly and distribution to 
the fusion community of data bases on atomic physics and radiation 
effects. The interactions between these activities and their integra- 
tion into a unified program are major factors in the success of the 
individual activities, and the ORNL Fusion Program strives to 
maintain a balance among these activities that will lead to contin- 
ued growth. 


4065 (ORNL/FEDC—84/3) Tokamak Fusion Core Ex- 
periment: design studies based on superconducting a hybrid 
toroidal field coils. Design overview. Flanagan, C.A. (ed.). 
(Oak Ridge National Lab., TN (USA)). Oct 1984. Contract 
AC05-840R21400. 103p. NTIS, PC A06/MF AOl1; 1; GPO 
Dep. File Number DE85000448. 

This document is a design overview that describes the scop- 
ing studies and preconceptual design effort performed in FY 1983 
on the Tokamak Fusion Core Experiment (TFCX) class of device. 
These studies focussed on devices with all-superconducting toroidal 
field (TF) coils and on devices with superconducting TF coils sup- 
plemented with copper TF coil inserts located in the bore of the 
TF coils in the shield region. Each class of device is designed to 
satisfy the mission of ignition and long pulse equilibrium burn. Typ- 
ical design parameters are: major radius = 3.75 m, minor radius = 
1.0 m, field on axis = 4.5 T, plasma current = 7.0 MA. These de- 
signs relay on lower hybrid (LHRH) current rampup and heating 
to ignition using ion cyclotron range of frequency (ICRF). A 
pumped limiter has been assumed for impurity control. The present 
document is a design overview; a more detailed design description 
is contained in a companion document. 


4066 (ORNL/TM—9239) Calculation of stellarator 
equilibria in vacuum flux surface coordinates. Hender, T.C.; 
Carreras, B.A.; Garcia, L.; Rome, J.A.; Lynch, V.E. (Oak 
Ridge National Lab., TN (USA)). Sep 1984. Contract 
AC05-840R21400. 43p. NTIS, PC A03/MF A0l; 1; GPO 
Dep. File Number DE85001693. 

Details are given of a three-dimensional stellarator equilibri- 
um code NEAR. This code uses a set of vacuum flux coordinates 
as an Eulerian basis for the equilibrium calculations. This coordi- 
nate system provides an economic representation of the complex 
geometry associated with stellarators. The equilibrium equations are 
solved by an energy minimization technique employing a conjugate 
gradient iteration scheme. The results of extensive numerical con- 
vergence studies are presented. Also comparisons with existing 
codes are made to benchmark the NEAR code. 





563 / ERA-10/2 


4067 (ORNL/TM—9302) Convergent spectral represen- 
tation for three-dimensional inverse MHD equilibria. Hirsh- 
man, S.P. (Oak Ridge National Lab., TN (USA)). Oct 1984. 
Contract AC05-840R21400. 18p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE85000866. 

By rearranging terms in a polar representation for the cylin- 
drical spatial coordinates (R, 0, Z), a renormalized Fourier series 
moment expansion is obtained that possesses superior convergence 
properties in mode number space. This convergent spectral repre- 
sentation also determines a unique poloidal angle and thus resolves 
the underdetermined structure of previous moment expansions. A 
conformal mapping technique is used to demonstrate the existence 
and uniqueness of the new representation. 


4068 (ORNL/TM—9335) Office of Basic Energy Sci- 
ences program to meet high priority nuclear data needs of the 
Office of Fusion Energy: summary of results 1976-1983. 
Larson, D.C.; Haight, R.C. (Oak Ridge National Lab., TN 
(USA); Lawrence Livermore National Lab., CA (USA)). 
1984. Contract AC05-840OR21400. 11p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85001699. 
Experimental data acquired under the BES program to meet 
Fusion Data Needs from its inception (1975) to 1983 are summa- 
rized by element, reaction, energy, and contributing laboratory. 
Cases where the data have been incorporated in ENDF evaluations 
are noted. Work in nuclear model code development under this 
program is summarized. 


4069 (PPPL—2120) First-wall and limiter conditioning 
in TFTR. Dylla, H.F.; Blanchard, W.R.; Hawryluk, R.J.; 
Hill, K.W.; Krawchuk, R.B.; Mueller, D.; Owens, D.K.; 
Ramsey, A.T.; Sesnic, S.; Tenney, F.H. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). Oct 1984. Contract AC02- 
Prong arts 23p. (CONF-840520—25). atlyg PC A02/MF 

; 1; GPO Dep. File Number DE8500271 

From 6. international conference on aia surface interac- 
tions in controlled fusion devices; Nagoya, Japan (14 May 1984). 

A progress report on the experimental studies of vacuum 
vessel conditioning during the first year of TFTR operation is pre- 
sented. A previous paper described the efforts expended to condi- 
tion the TFTR vessel prior to and during the initial plasma start-up 
experiments. During the start-up phase, discharge cleaning was per- 
formed with the vessel at room temperature. For the second phase 
of TFTR operations, which was directed towards the optimization 
of ohmically heated plasmas, the vacuum vessel could be heated to 
150°C. The internal configuration of the TFTR vessel was more 
complex during the second phase with the addition of a TiC/C 
moveable limiter array, Inconel bellows cover plates, and ZrAl 
getter pumps. A quantitative comparison is given on the effective- 
ness of vessel bakeout, glow discharge cleaning, and pulse dis- 
charge cleaning in terms of the total quantity of removed carbon 
and oxygen, residual gas base pressures and the resulting plasma im- 
purity levels as measured by visible, uv, and soft x-ray spectrosco- 
py. The initial experience with hydrogen isotope changeover in 
TFTR is presented including the results of the attempt to hasten 
the changeover time by using a glow discharge to precondition the 
vessel with the new isotope. 


4070 (PPPL—2129) Safety assessment for the rf Test 
Facility. Nagy, A.; Beane, F. (eds.). (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Aug 1984. Contract AC02- 
76CH03073. 94p. NTIS, PC A05/MF A011; 1; GPO Dep. 
File Number DE84017063. 

The Radio Frequency Test Facility (RFTF) is a part of the 
Magnetic Fusion Program's rf Heating Experiments. The goal of 
the Magnetic Fusion Program (MFP) is to develop and demon- 
strate the practical application of fusion. RFTF is an experimental 
device which will provide an essential link in the research effort 
aiming at the realization of fusion power. This report was compiled 
as a summary of the analysis done to ensure the safe operation of 
RFTF. 


4071 (PPPL—2147) Collective effects in spin polarized 
plasmas. Coppi, B.; Cowley, S.; Detragiache, P.; Kulsrud, 
R.; Pegoraro, F. (Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.). Oct 1984. Contract AC02-76CH03073. 24p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002702. 
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A fusing plasma with coherently polarized spin nuclei can be 
subject to instabilities due to the anisotropy of the reaction product 
distributions in velocity space, which is a result of their polariza- 
tion. The characteristics of these instabilities depend strongly on the 
plasma spatial inhomogeneities and a significant rate of spin depo- 
larization can be produced by them if adequate fluctuation ampli- 
tudes are reached. The results of the relevant analysis are, in addi- 
tion, of interest for plasma heating processes with frequencies in the 
range of the cyclotron frequencies of the considered nuclei. 


4072 (PPPL—2149) PPPL tokamak program. Furth, 
H.P. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Oct 1984. Contract AC02-76CH03073. 36p. NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE85002703. 

The economic prospects of the tokamak are reviewed briefly 
and found to be favorable - if the size of ignited tokamak plasmas 
can be kept small and appropriate auxiliary systems can be devel- 
oped. The main objectives of the Princeton Plasma Physics Labora- 
tory tokamak program are: (1) exploration of the physics of high- 
temperature toroidal confinement, in TFTR; (2) maximization of 
the tokamak beta value, in PBX; (3) development of reactor-rele- 
vant rf techniques, in PLT. 


4073 (PPPL—2153) Ohm’s law for mean magnetic 
fields. Boozer, A.H. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Nov 1984. Contract AC02-76CH03073. 14p. 
NTIS, PC A02/MF A011; GPO Dep. File Number 
DE85002706. 

Spatially complicated magnetic fields are frequently treated 
as the sum of a large, slowly varying, mean field and a small, rapid- 
ly varying, field. The primary effect of the small field is to modify 
the Ohm's law of the mean field. A set of plausible assumptions 
leads to a form of the mean field Ohm's law which is fundamentally 
different from the conventional alpha effect of dynamo theory. 


4074 (PPPL—2160) Two-chamber — & divertors 
with plasma recycling. Langer, W.D.; Si E. (Prince- 
ton Univ., NJ (USA). Plasma Physics wt "Nov 1984. 
Contract AC02-76CH03073. 19p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE85002711. 

To model particle and heat loss terms at the edge of a toka- 
mak with a divertor or pumped limiter, a simple two-chamber for- 
mulation of the scrapeoff has been constructed by integrating the 
fluid equations, including sources, along open field lines. The model 
is then solved for a wide range of density and temperature condi- 
tions in the scrapeoff, using geometrical parameters typical of the 
PDX poloidal divertor. The solutions characterize four divertor op- 
erating conditions for beam-heated plasmas: plugged, unplugged, 
blowthrough, and blowback. 


4075 (UCRL—15634) Magnet cold mass high load sup- 
and correlation. 


ports thermal response 

Jones, G.R.; Christensen, E.H. (General Dynamics/Convair, 
San Diego, CA (USA)). Sep 1984. Contract W-7405-ENG- 
48. 2lp. NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE85000964. 

Through General Dynamics Convair Division’s experience 
in the design, detail analysis, and manufacturing of structural sup- 
ports for superconducting magnet cryostats in a vacuum 
enclosure, a data base, well suited for the development of correla- 
tions of pertinent thermal performance criteria for stainless steel 
supports, has been created. The thermal requirements of these sup- 
ports in fusion applications are well defined for the Mirror Fusion 
Test Facility (MFTF) and have been analyzed in detail for cool- 
down response and steady-state performance, using Convair’s 
THERMAL ANALYZER computer program. From the output of 
these thermal conditioning simulations, correlations were developed 
for magnet LHe heating from supports in terms of strut geometric 
parameters. 


4076 (UCRL—50021-83) Laser program annual report 
1983 . Hendricks, C.D.; Rufer, M.L.; Murphy, P.W. (eds.). 
(Lawrence Livermore National Lab., CA (USA)). Jun 1984. 
Contract W-7405-ENG-48. 4 » PC A20/MF AOl; 
1; GPO Dep. File Number DE84017287. 
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In the 1983 Laser Program Annual Report we present the 
accomplishments and unclassified activities of the Laser Program at 
Lawrence Livermore National laboratory (LLNL) for the year 
1983. It should be noted that the report, of necessity, is a summary, 
and more detailed expositions of the research can be found in the 
many publications and reports authored by staff members in the 
Laser Program. The purpose of this report is to present our work 
in a brief form, but with sufficient depth to provide an overview of 
the analytical and experimental aspects of the LLNL Inertial-Con- 
finement Fusion (ICF) Program. The format of this report is basi- 
cally the same as that of previous years. Section 1 is an overview 
and highlights the important accomplishments and directions of the 
Program. Sections 2 through 7 provide the detailed information on 
the various major parts of the Program: Laser Systems and Oper- 
ations, Target Design, Target Fabrication, Fusion Experiments, 
Laser Research and Development, and Energy Applications. 


(UCRL—53480-Vol.1B) Mirror Advanced Reactor 
Study (MARS). Final report. Volume 1-B. Commercial fusion 
electric plant. Donohue, M.L.; Price, M.E. (eds.). (Law- 
rence Livermore National Lab., CA (USA)). Jul 1984. —_ 
tract W-7405-ENG-48. 463p. NTIS, PC A20/MF AO1; 
GPO Dep. File Number DE85001729. 

Volume 1-B contains the following chapters: (1) blanket and 
reflector; (2) central cell shield; (3) central cell structure; (4) heat 
transport and energy conversion; (5) tritium systems; (6) cryogen- 
ics; (7) maintenance; (8) safety; (9) radioactivity, activation, and 
waste disposal; (10) instrumentation and control; (11) balance of 
plant; (12) plant startup and operation; (13) plant availability; (14) 
plant construction; and (15) economic analysis. 


4078 (UCRL—90636) Use of epee ORACLE DBMS in 
determining the response of —— instrumenta- 
tion. Auerbach, J.M.; DeMartini, B.J.; McCauley, E.W. 
(Lawrence Livermore National Lab., “ea (USA)). 27 Jun 
1984. Contract W-7405-ENG-48. 8p. (CONF-8408113—1). 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE85001742. 

From 3. USA (19 Aug — user group conference; San 


a a 19 A 

yi Lawrence Livermore Na- 
eidhinneonen aa « dabshastiomceeem ane. 
lionth of a second but in this time high speed instrumentation col- 
lects data that when digitized will create a data bank of several me- 
gabytes. This first level of data must be processed in several stages 
to put it in a form useful for interpretation of the experiments. One 
stage involves unfolding the source characteristics from the data 
and response of the instrument. This involves calculating the re- 
sponse of the instrument from the characteristics of each of its com- 
ponents. It is in this calculation that the ORACLE DBMS has 
become an invaluable tool for manipulation and archiving of the 
component data. 


4079 (UCRL—90665) Comparison of three ICF reactor 
designs. Hogan, W.J. (Lawrence Livermore National Lab., 
CA (USA)). 20 Sep 1984. Contract W-7405-ENG-48. 9p. 
(CONF-840915—7). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001211. 

From 13. symposium on fusion technology; Varese, Italy (24 


me 

concepts for inertial confinement fusion (ICF) reac- 
tors are described and compared with each other, and with magnet- 
ic fusion and fission reactors on the basis of environmental impact, 
safety and efficiency. The critical technical developments of each 
concept are described. The three concepts represent alternative de- 
velopment paths for inertial fusion. 


4080 (UCRL—91223) Microchannel 
camera for 20 to 100 keV x-ray imaging. Wang, 
it, G.R.; Nilson, D.G. 


pinhole 

C.L.; Lei- 

(Lawrence al National 

,» CA (USA)). 3 Oct 1984. Contract W-7405-ENG-48. 

lip. ’ (CONF-840922—12). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE85001572. 


From 5. APS topical conference on high temperature plasma 

; Tahoe cy, CA, USA (16 Sep 1984). 

We present the design and construction of a sensitive pinhole 
camera for imaging suprathermal x-rays. Our device is a pinhole 
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camera consisting of four filtered pinholes and microchannel plate 
electron multiplier for x-ray detection and signal amplification. We 
report successful imaging of 20, 45, 70, and 100 keV x-ray emissions 
from the fusion targets at our Novette laser facility. Such imaging 
reveals features of the transport of hot electrons and provides 
views deep inside the target. 


4081 (UTNL-R—0122, pp 53-60) TOF experiments and 
plans at JAERI-FNS. aatesive, Hiroshi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Feb 1982. (In Japanese). NTIS (US Sales 
Only), PC A07/MF A01. File Number T185780068. 

In Report of the Technical Research Committee in time of 

ight iments, 1980 and 1981. 

mm Zan web source system (FNS) has been constructed at 
the Tokai Laboratory of Japan Atomic Energy Research Institute. 
The pulse width of d-d neutron from the FNS is 1.72 ns. The 
length of flight path is about 33 m. Prepared detectors are a NE- 
213 bank, a (B-10)C-Nal bank, and Li-6, Li-7 glass scintillators. 
Various electronic circuits are provided. A DEC VAX- 11/780 
computer is used for the data processing. The experiment to meas- 
ure the angle-dependent leak spectra by LigO and Li plate assem- 
blies are designed and will be done in near future. 


4082 Island formation and destruction of flux surfaces 
in three-dimensional MHD equilibria. Reiman, A.; Boozer, 
A.H. (Plasma Physics Laboratory, Princeton University, 
Princeton, New Jersey 08544). Physics of Fluids; 27: No. 10, 
2446-2454(Oct 1984). Contract AC02-76CH03073. 

The physics involved in the appearance of islands caused by 
resonant pressure driven currents in three-dimensional magnetohy- 
drodynamic equilibria is described. Estimates of island widths are 
obtained by an expansion in 8, with an auxiliary expansion about 
the magnetic axis. The theory is applied to Princeton's heliac refer- 
ence design. 


4083 Influence of irradiation and thermal creep on 
stress redistribution in fusion blankets. Blanchard, J.P.; 
Ghoniem, N.M. (California Univ., Los Angeles (USA). 
Center for Plasma Physics and Fusion Engineering). Journal 
of Nuclear Materials; 122: No. 1-3, 101-105(May 1984). 
(CONF-830942—). Contract © AM03-76SF00034;ATO03- 
82ER52081. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Creep processes, due to irradiation and thermal fields, have 
generally been assumed to relax stresses resulting from the loading 
of structural components. However, in order to determine failure 
modes and mechanisms, a global inelastic structural analysis is re- 
quired. We have recently developed the STAIRE computer code 
to meet this need. This code is based on a modified beam theory for 
the self-consistent determination of stresses and deflections in beams 
of circular cross-section. The work is applied to the lifetime analy- 
sis of the Mirror Advanced Reactor Study (MARS) blanket mod- 
ules. The objective of the present paper is to assess the global (3- 
dimensional) impact of both irradiation and thermal creep strains on 
the stresses resulting from thermal and swelling strains. 


Magnetically-induced forces on a ferromagnetic 

HT-9 first wall/blanket module. Lechtenberg, T.A.; Dahms, 

pr (GA Technologies, Inc., San Diego, CA (USA)); 

ttaya, H. (Wisconsin Univ., Madison (USA)). Journal of 

Nue lear Materials; 122: No. 1-3, 140-145(May 1984). 
(CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

A model of the Starfire commercial tokamak reactor was 
used as the basis for calculating magnetic loads induced on typical 
fusion reactor first wall components fabricated of ferromagnetic 
material. The component analyzed was the first wall/blanket 
module because this structure experiences the greatest neutron 
fluence level and is the component for which the low swelling fer- 
tromagnetic Sandvik alloy, HT-9, may have the greatest benefit. 
The magnitudes of the magnetic body forces calculated were con- 
sistent with analyses performed on structure within other types of 
reactors. The loads generated within the module structure by the 
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magnetic forces were found to be of the same order of magnitude 
as those arising from o' sources such as pressure differential, 
dead weight, temperature distribution. Only small structural design 
modifications would be required if the magnetic alloy, Sandvik HT- 
9 were utilized. 


4085 Materials requirements for high heat flux compo- 
nents. Gauster, W.B.; Koski, J.A.; Watson, R.D. (Sandia 
National Labs., Albuquerque, NM (USA)). Journal of Nucle- 
ar Materials; 122: No. 1-3, — 1984). (CONF- 
830942—). Contract AC04-76DP00789 

From 3. topical meeting on fusion reactor materials; Albu- 

querque, NM, USA (19 Sep 1983). 

Also publish as report CONF-830949--60; SAND--83-2346. 

In-vessel components in all types of fusion devices are ex- 
posed to both high heat and high particle fluxes. Increased pulse 
lengths and high levels of auxiliary heating power in machines now 
coming on line and in various states of planning pose new demands 
on materials. The requirements of heat removal combined with 
constraints posed by plasma-materials interactions lead to problems 
of materials selection, development, characterization, fabrication 
and testing. Specifications for components in current and future ma- 
chines are summarized, and heat removal technology in regimes ap- 
plicable to fusion components is reviewed. Possible solutions to ma- 
terials problems encountered in the design of high heat flux compo- 
nents are shown in a review of some recent pump-limiter design 
studies. Finally, development needs and some of the test facilities 
being developed to help address them are discussed. 37 refs. 


Analysis of forces on ferromagnetic components 

magnetic fusion reactors. Attaya, H.; Kulcinski, 
_ (Wisconsin Univ., Madison (USA). 
ineering). Journal of Nuclear Materials; 


122: No. 1-3, 96-1 y 1984). (CONF-830942—). 


From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 
The magnetic 


forces on the coolant pipe of the MARS 
mirror reactor are calculated and analyzed. The magnitude of these 
forces is shown to be smaller than those associated with the coolant 
pressure, but they are not uniform. Such nonuniformity could lead 
to pipe deformations. It is also shown that the magnetic forces on 
an equivalent beam with the same material volume provide a rea- 
sonable estimate for the total forces on the pipe. 


4087 Low activation materials for fusion applications. 
Bloom, E.E.; Witten, F.W. (Oak Ridge National Lab., TN 
(ri ahs Ny bk gta he 
niv., les ool oO: and A 
plied Selonce, Bak Ridge National Lab. (USA). Metals 
and Ceramics Div.); Davis, J.W. (McDonnell Douglas As- 
tronautics Co., St. Louis, MO (USA); Oak Ridge National 
Lab., TN (USA). Metals and Ceramics Div.); Gold, R.E. 
ouse Electric Corp., rege - agp: (USA); Oak 
Le ational Lab., TN (USA). tals and Ceramics 
; Little, R. (Princeton Univ., NJ (USA). Plasma Phys- 
ps Ean Oak Ridge National Lab., TN (USA). Metals os 
Ceramics Div.). Journal of Nuclear Materials; 122: No. 1-3, 
nny ae 1984). (CONF-830942—). Contract W-7405- 
From 3. topical m on fusion reactor materials; Albu- 
ue, NM, USA (19 1983). 
iio In February {582 Ottice of Fusion Energy of the U.S. 
Department of Energy established a panel to examine the possibility 
of developing and using materials with attractive radioactivation 
characteristics for applications in fusion power reactors. This paper 
summarizes the findings of the panel. 


Materials engineering for tandem mirror reactors. 
Kulcinski, G.L. (Wisconsin Univ., Madison (USA). Dept. of 
Nuclear ey oem * Journal of Nuclear Materials; 122: 
No. 1-3, 29-36(May 1984). (CONF-830942—). 

From 3. on fusion reactor materials; Albu- 
querq' USA (19 1983 

"Recent anece in tandem mirror phys experiments has le 

to several conceptual reactor designs. These studies reveal that 

there are at least 4 areas in which unique materials problems appear 

for mirror reactors. The necessity to produce very high magnetic 
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fields (20-24 T) requires the design, construction, and operation of 
normal copper coils in the intense radiation field of the plasma. A 
recent proposal to use rapidly changing (50-500 kHz) magnetic 
fields to reduce the ion density in the transition region has also re- 
quired Cu coils in the vicinity of the plasma. A third new area is 
the collection of ion and electron energy and conversion of that 
energy into useful power. The direct convertor region of tandem 
mirrors requires the successful operation of very high heat flux 
components (200-300 W/cm?). Finally, the heating of electrons as 
well as plasma startup scenarios dictate the extensive use of RF 
power. The most severe problems seem to be associated with the 
placement of ICRF antennas at the edge of the plasma and in the 
vicinity of high neutron wall loadings (1-4 MW/m?). These prob- 
lems are discussed in light of the recent MARS reactor study. 


4089 Copper and copper alloys for fusion reactor appli- 
cations. report of a DOE-OFE workshop. Wiffen, 
F.W. (Oak Ridge National Lab., TN (USA). Metals and Ce- 
ramics Div.); Reuther, T.C. ent of Energy, Wash- 
ington, DC (USA). Office of Fusion Energy); Gold, R.E. 
(WwW ouse Electric Corp., Pittsburgh, PA (USA). Ad- 
vanced gy Systems Div.). Journal of Nuclear Materials; 
122: No. 1-3, 799-801(May 1984). (CONF-830942—). Con- 
tract W-7405-ENG- 26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The Office of Fusion Energy of the U.S. Department of 
Energy convened a workshop in April 1983 to review the needs for 
copper and copper alloys in fusion device applications. The adequa- 
cy of the data base on these materials was examined, and recom- 
mendations were developed for experimental programs needed to 
fill identified data gaps. The workshop results are available in a 
conference proceedings. 


4090 Thermionic diode materials selection and perform- 
ance for fusion reactor power applications. Stubbins, J.F.; 
preore eng J.P. (illinois Univ., Urbana (USA). Nuclear En- 


Ca ). Journal of Nuclear Materials; 122: No. 
ase seackan 1 1984). (CONF-830942—). 


From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Materials selection and performance for thermionic diode ap- 
plication in fusion reactor systems is examined. The volumetric 
heating, atom displacement damage and He production due to neu- 
tron attenuation in four diode designs are calculated with ANISN- 
W and relevant kerma factors. The preferred design includes a 
graphite or silicon carbide first wall/susceptor, a refractory metal 
emitter and refractory metal collector. 


Application of vanadium alloys to a fusion reactor 

blanket. Bethin, J.; Tobin, A. (Grumman Aerospace Corp., 

e, NY (USA). Research and Development Center). 

pom g of Nuclear Materials; 122: No. 1-3, 864-868(May 
1984). (CONF-830942—). Contract AC01-83ER52095. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Vanadium and vanadium alloys are of interest in fusion reac- 
tor blanket applications due to their low induced radioactivity and 
outstanding elevated temperature mechanical properties during neu- 
tron irradiation. The major limitation to the use of vanadium is its 
sensitivity to oxygen impurities in the blanket environment, leading 
to oxygen embrittlement. A quantitative analysis was performed of 
the interaction of gaseous impurities in a helium coolant with vana- 
dium and the V-15Cr-5Ti alloy under conditions expected in a 
fusion reactor blanket. It was shown that the use of unalloyed V 
would impose severe restrictions on the helium gas cleanup system 
due to excessive oxygen buildup and embrittlement of the metal. 
However, internal oxidation effects and the possibly lower terminal 
oxygen solubility in the alloy would impose much less severe clean- 
up constraints. It is suggested that V-15Cr-STi is a promising candi- 
date for certain blanket applications and deserves further consider- 
ation. 
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4092 Inertial t fusion method producing line 
ose, R.P. (to Dept. of Energy). 


source radiation fluence. R 
US Patent 4,440,714. 3 Apr + 1984, Filed date 29 Jan 1981. 


PAT-APPL-229357. 

An inertial confinement fusion method in which target pel- 
lets are imploded in sequence by laser light beams or other energy 
beams at an implosion site which is variable between pellet implo- 
sions along a line. The effect of the variability in position of the 
implosion site along a line is to distribute the radiation fluence in 
surrounding reactor components as a line source of radiation would 
do, thereby permitting the utilization of cylindrical geometry in the 
design of the reactor and internal components. 


4093 Pulsed power requirements for electromagnetic 
launchers. Weldon, W.F.; Woodson, H.H. (Center for Elec- 
tromechanics, The Univ. of Texas at Austin, Austin, TX). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Magnetics; MAG-20: No. 2, 200-202(Mar 
1984). 

) Both linear (railgun) and coaxial (mass driver, etc.) electro- 
magnetic launchers (EMLs) are treated as time-varying impedances 
to determine the relationships between acceleration force, payload 
velocity, and power supply voltage and current. These relationships 
are then examined in the light of electromagnetic parameters associ- 
ated with each EML type to establish a basis for determining and 
comparing power supply requirements for various EMLs. 


4094 A compulsator driven rapid-fire EM-gun. Pratap, 
S.B.; Bird, W.L. (Center for Electromechanics, The Univ. 
of Texas at Austin, Austin, TX). IEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Magnetics; 
MAG-20: No. 2, 211-214(Mar 1984). 

A compulsator-driven railgun is an attractive alternative to 
the homopolar generator-inductor-switch configuration, especially 
for repetitive duty. A conceptual design of a rapid-fire EM-gun 
system is presented. The generator is sized to accelerate a 0.08-kg 
projectile to 2 to 3 km/s at a 60 pulse-per-second repetition rate. 
Initial design parameters are discussed, and example current and ve- 
locity waveforms are given. The generator is discharged at the 
proper phase angle to provide a current zero just as the projectile 
exits the muzzle of the railgun. 


4095 Mechanical design aspects of the HYVAX railgun. 
Fox, W.E.; C.E. (Los Alamos National Labora- 
tory, Los "Alamos, NM). IEEE (fnstitute of Electrical and 
Electronics Engineers) Transactions on Magnetics; MAG-20: 
No. 2, 249-251(Mar 1984). 
The hypervelocity experiment (HYVAX) railgun is designed 
to produce projectile velocities greater than 15 km/s in a 13-m- 
long, round bore gun. The HYVAX gun incorporates a modular 
design enabling it to operate in either a distributed energy-storage 
mode or a single-stage mode. The gun is composed of seven 0.3-m- 
long power input modules and nine 1.2-mlong accelerating mod- 
ules. The gun is designed for a 100-shot life. To accommodate this, 
the bore may be enlarged from an initial diameter of 10.8 mm to a 
final diameter of 12.7 mm. This will allow the bore to be refinished 
several times during the life of the gun. To minimize mechanical 
and arc damage to the gun between bore refinishing operations, the 
gun will incorporate a low pressure helium projectile injector. Pro- 
jectiles will be injected under vacuum at 350 m/s. The gun will be 
operated at a peak current and voltage of 600 kA and 6 kV respec- 
tively. The gun will undergo three phases of testing. The first phase 
will be the characterization of the gun’s performance using a 3.0-m- 
long section of the gun comprising two power modules and two ac- 
celerating modules. 


4096 Design and testing of high-pressure railguns and 
projectiles. Peterson, D.R.; Fowler, C.M. (Los Alamos Na- 
tional Laboratory, Los Alamos, NM). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Magnet- 
ics; MAG-20: No. 2, 252-255(Mar 1984). 

The results of high-pressure tests of four railgun designs and 
four projectile types are presented. All tests were conducted at the 
Los Alamos explosive magnetic-flux compression facility in Ancho 
Canyon. The data suggest that the high-strength projectiles have 


ERA-10/2/ 566 


lower resistance to acceleration than the lowstrength projectiles, 
which expand against the bore during acceleration. The railguns 
were powered by explosive magneticflux compression generators. 
Calculations to predict railgun and power supply performance were 
performed by Kerrisk. 


4097 Rail accelerator development for ultra-high pres- 
sure research. Hawke, R.S.; Nellis, W.J. (Univ. of Califor- 
nia, Lawrence Livermore National Laboratory, Livermore, 
CA). IEEE (Institute of Electrical and Electronics Engineers) 
ae on Magnetics; MAG-20: No. 2, 291-293(Mar 
1 : 

The Lawrence Livermore National Laboratory is currently 
developing a rail accelerator system for launching hypervelocity 
projectiles suitable for ultrahigh pressure shockwave research. The 
primary goal is to accelerate 1 g projectiles with disk impactors to 
velocities in excess of 12 km/s and generate uniform, planar shock- 
waves at pressures above 0.5 TPa (5 Mbar) in metal targets. In 
order to generate precisely controlled impacts and shockwaves, 
several stringent requirements are imposed on the railgun system. 
During the last year, detailed development of a railgun launcher 
and power source has begun. A launcher with a gas injector is 
being developed. The injector accelerates the projectile to more 
than 1 km/s reducing the dwell time of the plasma arc and the ero- 
sion of the rails. The injected projectile, with a fuse, also serves as 
the main switch in the power supply circuit. Current pulse shaping 
is used to control the applied stress to the projectile and launcher. 
Results of experiments with the new system are reported and com- 
pared to computer simulations. 


4098 Investigation of the residue in an electric railgun 
employing a plasma armature. Bauer, D.P.; Barber, J.P. AP 
Research, Inc., Dayton, OH). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Magnetics; MAG- 
20: No. 2, 385-388(Mar 1984). 

This paper examines the performance of DC electric railguns 
using plasmaarmature-accelerated projectiles. The adverse effects 
on performance of a black residue produced in the railgun are ex- 
amined. The residue appears to be responsible for causing second- 
ary current paths within the railgun. The secondary current paths 
result in muzzle velocities lower than predicted. 


4099 Development of a high-energy distributed energy 
source electromagnetic railgun with improved energy conver- 
sion efficiency. Tower, M.M.; Haight, C.H. (Vought Co 
ration, Dallas, TX). [EEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Magnetics; MAG-20: No. 
2, 298-301(Mar 1984). 

Vought Corporation in cooperation with the Center for 
Electromechanics at the University of Texas (CEM-UT) has devel- 
oped under sponsorship by the Defense Advanced Research 
Projects Agency (DARPA) and the Army Armament, Munitions, 
and Chemical Command (AMCCOM) a high-energy distributed 
energy source (DES) electromagnetic (EM) railgun accelerator. 
This paper discusses the development and current status of the 
DES railgun which has the design capability to launch projectile 
masses up to 60 grams to the 3-4 km/sec velocity regime with 
energy conversion efficiencies above 35 percent. These goals are 
being accomplished through utilization of scaled-energy CEM-UT 
railgun experiments for sequenced timing/staging and a full energy 
(575 kJ) design at Vought for high efficiency capability. The oper- 
ational Vought single-pulse railgun forms the baseline for the full 
energy testing. 


4100 Design and testing of a magnetically operated up- 
date opening switch. Sze, H.; Goldman, E. (Physics Interna- 
tional Company, San Leandro, CA). JEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Magnetics; 
MAG-20: No. 2, 308-311(Mar 1984). 

A magnetically operated opening switch was designed to 
divert current from an inductive store into an electromagnetic 
launcher. The switch was designed to be operated repetitively on 
command (i.e., noncyclically). A laboratory development switch 
was designed, fabricated, and extensively tested to determine elec- 
trical and mechanical operating properties. The switch has been re- 
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petitively tested with contact currents as high as 30 kA, corre- 
sponding to contact current densities of 500 MA/m?. Opening times 
of less than 300 microseconds are regularly observed. The switch 
can also be used to shunt current from the launcher when desired 
projectile velocities have been achieved, thereby conserving induc- 
tor energy. Closing times of 200 microseconds were observed in 
this mode. The effects of load impedance on opening characteristics 
are reported. 


4101 Switching considerations and new transfer circuits 
for electromagnetic launch systems. Honig, E.M. (Los 
Alamos National Laboratory, Los Alamos, NM). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Magnetics; MAG-20: No. 2, 312-315(Mar 1984). 

Electromagnetic (EM) launchers have severe switching re- 
quirements. Switching demands for railgun systems, for instance, in- 
clude current conduction from hundreds of kA to a few MA, con- 
duction times of a ms to a few s, standoff voltages as high as a few 
tens of kV, recovery voltages of 1-10 kV after conduction, opening 
and closing duty, and repetitive operation up to about 50 Hz. These 
demands, particularly for repetitive opening duty, are far beyond 
the capability of most current switches and switching concepts. 
This paper reviews the performance of rod array triggered vacuum 
gap (RATVG) switches and discuss their potential for solving 
switching problems in EM launcher systems. A new mode of oper- 
ation for the RATVG switch is proposed. Fundamental consider- 
ations for the operation of opening switches and their associated 
transfer circuits are presented. Methods of recovering the railgun’s 
inductive energy to enable efficient repetitive operation are dis- 
cussed and new circuits with such capability are proposed. 


4102 Electrical and thermal modeling of railguns. Ker- 
risk, J.F. (Los Alamos National Laboratory, Los Alamos, 
NM). JEEE (Institute of Electrical and Electronics Engineers) 
— on Magnetics; MAG-20: No. 2, 399-402(Mar 

Electrical and thermal modeling of railguns at Los Alamos 
has been done for two purposes: (1) to obtain detailed information 
about the behavior of specific railgun components such as the rails, 
and (2) to predict overall performance of railgun tests. Detailed 
electrical and thermal modeling has concentrated on calculations of 
the inductance and surface current distribution of long parallel con- 
ductors in the high-frequency limit and on calculations of current 
and thermal diffusion in rails. Inductance calculations for various 
rail cross sections and for magnetic flux compression generators 
(MFCG) have been done. Inductance and current distribution re- 
sults were compared with experimental measurements. Twodimen- 
sional calculations of current and thermal diffusion in rail cross sec- 
tions have been done; predictions of rail heating and melting as a 
function of rail size and total current have been made. An overall 
performance model of a railgun and power supply has been devel- 
oped and used to design tests at Los Alamos. The lumped-parame- 
ter circuit model uses results from the detailed inductance and cur- 
rent diffusion calculations along with other circuit component 
models to predict rail current and projectile acceleration, velocity, 
and position as a function of time. 


4103 Effectiveness contour method for evaluating coil 
locations for passive and active plasma stabilization. Thome, 
R.J.; Pillsbury, R.D.; Mann, W.R.; Langton, W.G. (Massa- 
chusetts Institute of Technology (U. S.A.)). Journal de Phy- 
one Colloque; 45: P7180dan 1984). (CONF- 


From 8. international conference on magnet technology and 
exhibition; — France (5 Sep 1983). 

A general technique i is presented for placing the passive ele- 
ments and active coils in the most effective positions for stabilizing 
vertical plasma motion. General contours of effectiveness are given 
and then applied to a specific tokamak design. 


4104 Coil design for Heliac, a helical axis stellarator. 
Materna, P.; Heitzenroeder, P.; Lee, K.L. (Princeton Uni- 
versity (U.S.A.)). Journal de Physique (Paris), Colloque; 45: 
181-184(Jan 1984). (CONF-830971—). 

From 8. international conference on magnet technology and 
exhibition; Grenoble, France (5 Sep 1983). 
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A proposed helical axis stellarator (Heliac) for high-beta 
plasma confinement is described. A preliminary design and analysis 
of loads and stresses is presented. 


4105 Design and construction details of the 7.4 Tesla su- 


perconducting metastable 
Proof-of-Principle program. 
Lieurance, D.W.; -L. (General i San 
Diego, CA (USA)). Journal de Physique (Paris), Colloque; 
45: 185-188(an 1984). (CONF-830971— 

From 8. international conference on magnet technology and 
— Grenoble, France (5 Sep 1983). 

The critical nature of a lucting magnet, operating 
in a metastable cooling mode at 7.4 T and at an overall winding 
current density of about 10.000 A/cm?, demands rigorous desi 
treatment, controlled, high-quality parts construction, and superior 
workmanship. Details surrounding the design and testing of con- 
ductor splices, conductor and bobbin insulation, voltage taps for 
quench detection, cold mass supports, and dewar design will be dis- 
cussed as they relate to fabrication and assembly. Test data for the 
production prototype mirror coil is also included. 


4106 Lessons from design and manufacture of U.S. LCT 
coils. Kibbe, R.K.; Haubenreich, P.N. (Oak Ridge National 
Laboratory (U.S.A.)); C.H. (General Electric Com- 
y, Schenectady, NY (U.S.A.)); Hackley, D.S. (General 
namics, San Diego, CA (U.S.A.)); rn P.A. (Oxford 
Airco, Carteret, NJ (U.S.A.)); Young, J.L. (Westinghouse 
Electric Corporation, East Pittsburgh, PA (U.S.A.)). Jour- 
nal de Physique (Paris), Colloque; 45: 125-130(Jan 1984). 
(CONF-830971—). 
From 8. international conference on magnet technology and 
exhibition; Grenoble, France (5 ~~ = 1983). 
In the international Large Coil Task (LCT), U.S. industrial 
teams have finished one coil and are nearing completion of two 
others. Of the lessons learned, the ones that apply most widely to 
advanced technology development have to do with the difficulty of 
scheduling progress in novel undertakings. Reasons for schedule 
stretch-out are discussed in this paper. The major factor in the 
LCT was the discovery by all participants of more technical prob- 
lems than could have been foreseen. Also, the effort implicit in the 
demands for reliability and quality were greater than appreciated at 
first. Other factors were changes in requirement during the projects 
and restrictions on effort due to budget constraints. LCT experi- 
ence should be particularly useful in scheduling development of su- 
perconducting coils for tokamak fusion reactors. 


4107 Manufacturing development of the Westinghouse 
NbsSn coil for the large coil test program. Young, J.L.; 

T.L.; Sin (Westinghouse Electric Co i 
Pittsburgh, PA (U.S.A.)). Journal de a (Paris), Collo- 
que; 45: 145-148(Jan 1984). (CONF-830971—). 

From 8. international conference on technology and 
exhibition; Grenoble, France (5 1983). 

The Westi use NbsSn for the Oak Ridge Nation- 
al Laboratory Large Coil Program (LCP) is currently well into the 
manufacturing phase. This paper identifies the manufacturing proc- 
esses and development tasks for this unique, advanced coil. 


4108 Alcator DCT magnetic systems 
cry, D.B.; Schultz, O.H.; Thome, R.J. 


systems design. —- 

Cambridge, 

MA (US. A. )). Journal de "Physique (Paris), Colloque; 45: 149- 
152(Jan 1984). (CONF-830971— 


From 8. ‘international conference on magnet technology and 
ae Grenoble, France (5 1983). 


A 2 meter major radius to! with 24(150 x 200 cm)10 
tesla peak field superconducting coils and an all superconductor PF 
system is described. All coil systems utilize internally-cooled con- 
ductor concepts. 


4109 Industrial involvement in fusion engineering devel- 
opment. Reichie, L. (Ebasco Services Inc., New York, NY). 
Industrial Heating (Pittsburgh); 50: No. 11, 32-33(Nov 1983). 

The considerable extent to which Industry has become in- 
volved with Fusion Energy is indicated in this article. It identifies 
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projects, number of subcontracts, value of the project and number 
of employees involved, as listed in nine tables of data from various 
i 


4110 An interpolation method the transport theory 
cat tn iggibuntion ts Sacton moniounien casiyeha. Tong, J (Ar- 
gonne National Laboratory, Fusion Power Program, Ar- 
gonne, * mame agua Science and Engineering; 84: No. 4, 

An sore dow 0 method is presented for the solution of the 
Boltzmann transport equation. The method is based on a flux syn- 
thesis technique using two reference-point solutions. The equation 
for the interpolated solution results in a Volterra integral equation, 
which warrants a unique solution. As an application of this method, 
the tritium breeding ratio is calculated for a typical deuterium-triti- 
um fusion reactor system. The result is compared to that of a vari- 
ational technique. 


4111 Testing organic composite insulators for fusion 
magnets. re H.; Dawson, A.M.; Marston, P.G.; Mont- 
(Massachusetts Inst. of Tech., Cambridge 
(USA). P Plasma ory Center). pp 364-382 of Composite 
of the international conference on 
com: sai pr Paisley, UK, 14-16 September 1983. 
Marshall, I.H. (ed.) (Paisley Coll. of Technology (UK)). 
London, England; Applied Science Publishers. (1983). 
(CONF-8309295—). 
From International conference on composite structures; Pais- 
ley, UK (14 Sep 1983). 
Descriptions are presented of problems associated with ac- 
quiring mechanical property data on organic composite electrical 
insulators for fusion magnets. Magnet environments are identified 
and are shown to differ from test conditions because of simulation 
difficulties, foremost among which is the reactor radiation field. 
Other problems involve the development of reliable test procedures 
for such properties as interlaminar shear. Examples are presented. 
Recent advances in test procedures are summarized and the survi- 
vabilities of newer composites are described. A description is pre- 
sented of efforts to develop test methods that approach the magnet 
environment more closely. An outline is presented of the current 
US six-year program in this area. 


4112 Upgraded waterflow calorimetry for a total beam 
energy system for doublet III neutral beams. Garcia, J.R.; 
Hong, R.M.; Treglio, J. (GA Technologies Inc., San Diego, 
CA). pp 1995-1998 of Fusion engin Vol. 2. New 
York, NY, USA; LE.E.E. (1983). (CONF-8 1203—). 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA Se Dec 1983). 

The waterflow calorimetry system is a diagnostic experiment 

for the Doublet III neutral beam injectors at GA Technologies, 
Inc. The system measures the deposition of beam energy on various 
beam apertures and dumps. The original waterflow calorimetry 
system employed several discrete microprocessor based waterflow 
modules together with a sensor selector for choosing data collec- 
tion and calculations for one neutral beamline. Two major difficul- 
ties were encountered with this system: the sensor multiplexing, and 
noncompensation for cold water temperature drifts. The upgraded 
waterflow calorimetry system has been designed to overcome these 
difficulties by discarding the multiplexer and individual waterflow 
modules, and utilizing an LSI 11/23 based microcomputer for data 
acquisition and analysis for four neutral beamlines. Compensation 
for the cold water temperature drift in the energy calculations is 
done by the microcomputer software. The microcomputer allows 
for data analysis offline and during data acquisition and for data ar- 
chiving to disk with magnetic tape backup available. 
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4113 (CANMET—21) Open file reports, list No. 21. 
(Canada Centre for Mineral and Energy Technolo 

Ottawa, Ontario). Dec 1983. 1lp. (In English and French). 
po oh (US —_ Only), PC A02/MF AOl. File Number 


Forty-eight reports are listed for the Coal Research Lab., 
Energy Research Lab., Mining Research Lab., Mineral Sciences 
Lab., Physical Metallurgy Research Lab., and contractors. (DLC) 


4114 (CANMET—83-2E) Open file reports, list No. 20. 
(Canada Centre for Mineral and Energy Technology, 
Ottawa, Ontario). Oct 1983. 11p. (In English 
NTIS lt Sales Only), PC A02/MF AOl1. File Number 
DE84901399 

Sixty-one reports are listed by the Coal Research Lab., 
Energy Research Lab., Mining Research Lab., Mineral Sciences 
Lab., Physical Metallurgy Research Lab., and contractors. (DLC) 


4115 (CONF-841099—5) Classroom training revision 
methodology. Carter, R.J. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 5p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85002477. 

From Human Factors Society annual meeting; San Antonio, 
TX, USA (22 Oct 1984). 

A methodology was described to revise program deficiencies 
in Army classroom training identified during training effectiveness 
evaluations. The baseline for its design approach was discussed. 
The revision methdology's content and structure was presented in 


(DOE/PE/70371—T1) After action report: DOE/ 
International Affairs internship. Stokowski, T. (Department 
of the Army, West Point, NY (USA)). 1982. Contract AI01- 
81PE70371. 4p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE85001640. 

A personal report is made on an 8-week internship spent at 
the US DOE Office of International Affairs, first in the Office of 
Consuming Nations and then in the Office of Producing Nations. 
(DLC) 
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4117 (ANL/TM—421) Cost Center RACF 
nee s guide . Thommes, M.; Harrington, N.; 
Moszur, F. . (Argonne National Lab., IL (USA)). A 
1984. Contract W-31-109-ENG-38. Mp, NTIS, PC Al 
A01; GPO Dep. File Number DE8 1 

This technical memorandum describes IBM's Resource 
Access Control Facility (RACF) at Argonne National Laboratory 
as it pertains to individuals who have been assigned the role of cost 
center RACF administrator. Cost center RACF administrators are 
designated to act as owners of MVS user IDs within a cost center. 
In this capacity, the RACF administrators can revoke and reinstate 
access to MVS for users in their cost center. This manual describes 
how and when cost center RACF administrators can use RACF 
commands. 


4118 (DOE/EIA—0205(82/1Q)) Energy Eon 
Directory, first quarter 1982. (National a 1H, Gp, NTIS 
Center, Washington, DC (USA) 24 Mar 1982. 69p. NTIS, 
PC A04/MF AOl - GPO; GPO Dep. File Number 
DE85002276. 

A compilation of government offices and employees in- 
volved in energy matters is presented. The offices are classified ac- 
cording to their speciality. (DMC) 


4119 (DOE/EIA—024%(82/1)) Directory of Energy 
Data Collection Forms. (USDOE Energy Information Ad- 
ministration, Washington, DC). 15 Mar 1982. 38p. NTIS, 
PC A03/MF AOl; 1 - GPO; GPO Dep. File Number 
DE85002293. 

This report contains an authoritative listing of the public-use 
statistical forms currently used as basic information gathering tools 
by the Department of Energy (DOE). This directory is designed to 
provide an overview of the DOE's statistical data collection pro- 
gram for decision makers in Federal, State, and local governments. 
All DOE forms currently used to collect statistical information are 
in this directory; excluded are forms for application for benefits and 
those used for administrative purposes. 
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4120 (DOE/FE/60367—T1) Stimulating cooperative 
search in fossil energy at universities. (National Research 
Council, Washington, DC (USA). Energy Oites 
Board; National Research Council Nene ome 
Commission on Engi eering and Techni aay 198e 
Contract AC01-83 367° 84p. NTIS, PC A05/MF AOI; 
1; GPO Dep. File Number D 692. 

The US Department of Energy (DOE), through its Office of 
Fossil Energy (OFE), supports basic and long-term research in 
fossil fuels at government, university, industry, and other laborato- 
ries. This research aims to increase the general scientific and tech- 
nological knowledge base as well as to foster the engineering ad- 
vances that help meet the nation’s requirements for energy. There 
has been an increased interest recently in closer relations between 
the federal government, universities, and industry to promote coop- 
erative research. University scientists and engineers need to find al- 
ternative sources of stable, multiyear funding. Long-term support is 
essential to attract graduate students for research - students and fac- 
ulty members need assurance that their funds will not disappear 
midway through a research project. The Office of Fossil Energy is 
interested in cooperative research as a way of leveraging its funds 
in order to build or maintain a critical mass of university research- 
ers in fossil energy areas and to increase the relevance to industry 
of the university research that it sponsors. Clearly, all three parties 
can benefit from cooperative research. There are also debits associ- 
ated with industry and government involvement in university re- 
search, which are described. 


4121 (DOE/OR/21400—T45) Requirements formulation 
Subtask 1.A of the major item system mapping (MISM) 
project. Bengtson, P.Y.; Clark, P.A.; eo G.R.; Stevens, 
M.M.; Thomas, B. Jr.; Vineyard, T.A. (Oak Rid sage National 
Lab., "TN (USA)). 1984. Contract AC05-840R21400. 88p. 
NTIS, PC AO5/MF AOl; 1; GPO Dep. File Number 
DE85000978. 

The following tasks are necessary for the completion of Sub- 
task 1A of the MISM project: (1) development of specific descrip- 
tions of functional capabilities; (2) review of user requirements and 
objectives; (3) cataloging of requirements for standard and special 
reports and what if reports; (4) definition and classification of infor- 
mation systems for MICOM, TSARCOM, TACOM, CECOM, 
AMCCOM, Medical, Security, development commands, and 
project monitors; (5) definition of the scope and the level of detail 
for the MISM proces to include BOIP production requirements; (6) 
identification of source files and system and organization interfaces 
for establishment of the MISM data base (DB); (7) definition of the 
data interchange requirements; (8) definition of the communications 
requirements; (9) definition of standard retrieval requirements; (10) 
definition of applications for standard and special reports and for 
potential what if questions; and (11) definition of standard graphics 
capabilities. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 9902002970, 2971, 3020, 3021, 3022, 3023, 
3024, 3649, 3650, 3654 


4122 (AD-P—003786/1) What  ——— ponies 
about distributed artificial 


research suggests intelligence. Sa 
cerdoti, E.D. (SRI International, Menlo Park, CA (USA). 
Artificial Intelligence Center). Dec 1978. 4p. NTIS, PC 
A02/MF AOl1. 

This article is from ‘Proceedings of a Workshop on Distrib- 
uted Sensor Nets Held at Pittsburgh, Pennsylvania on December 7- 
8, i AD-A143 691, — 


This article speculated on the possible relevance of the artifi- 
cial intelligence approach to natural language understanding to the 
problem of communication between processors in a distributed arti- 
ficial intelligence system. While the processing required to interpret 
a natural language is almost certainly far more than a DAI system 
needs, a simplified form of this processing that performs all or most 
of the tasks performed in understanding natural language may well 
be required. This suggests that designers of DAI systems might best 
design their communications protocols by narrowing down the ca- 
pabilities required for natural language communication rather than 
by building up from the traditional, individual-message-oriented ap- 
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proach. The key point is that, to develop a robust distributed 
system that is able to communicate over a noisy, relatively narrow- 
bandwidth channel, one must consider not just the format and con- 
tent of the individual messages that are used to communicate, but 
also the role that sequences of messages play in the overall process 
of communication. 


4123 (BNL—35211) Preconditioned iterative methods 
for indefinite 


— or nite elliptic boundary value prob- 
lems. Bramble, J.H.; Pasciak, J.E. (Cornell Univ., Ithaca, 
NY (USA). t. of Mathematics; Brookhaven National 
Lab., Upton, (USA)). 1984. Contract AC02-76CH00016. 
18p. (CONF-8405249—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000230. 

From 7. international symposium on the unification of finite 
element, finite difference and the calculus of variations; Storrs, CT, 


USA (4 May 1984). 

We consider a Galerkin-Finite Element approximation to a 
general linear elliptic boundary value problem which may be non- 
selfadjoint or indefinite. We show how to precondition the equa- 
tions so that the resulting systems of linear algebraic equations lead 
to iteration procedures whose iterative convergence rates are inde- 
pendent of the number of unknowns in the solution. 


4124 I a a > ee 
a Stewart, H.B. (comp.). (Brookhaven Na- 
tional Lab., ae NY (USA)). Oct 1984. Contract AC02- 
76CH00016. 2 ip. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85003170. 


4125 (CONF-8411115—1) Personal desktop computing 
in a research and development laboratory. Schofield, J. (Ar- 
onne National Lab., IL (USA)). 1984. Contract W-31-109- 
ING-38. 14p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85002765. 

From National Institute for Management Research confer- 
ence on personal computers in business; Chicago, IL, USA (14 Nov 
1984). 

, This presentation describes the computing environment at 
Argonne National Laboratory and the management and technical 
actions underway to integrate personal desktop computers into a 
coherent hierarchy of computing systems connected through a het- 
erogeneous file transfer network. We regard the arrival of personal 
desktop computers as both inevitable and beneficial, and we are 
pursuing policies to ensure that they are compatible with and com- 
plementary to the rest of the Laboratory's computing resources. 
Given the decentralized management of the Laboratory, the central 
Computing Services organization has relied almost exclusively on 
incentives - rather than controls - to channel the growth of person- 
al desktop computers. These actions have actually strengthened the 
role of Computing Services in the laboratory and have provided 
experience through which we have learned new ways of serving 
and guiding computer users. 


4126 (DOE/ER—0205) Report of the Subpanel on The- 
oretical Computing of the High Physics Advisory 
Panel. (USDOE Office of Energy Research, Washington, 
DC. Energy Physics Div.). Sep 1984. 40p. NTIS, PC 
A03, AOl; 1; GPO Dep. File Number DE85002807. 

The Subpanel on Theoretical Computing of the High 
Energy Physics Advisory Panel (HEPAP) was formed in July 1984 
to make recommendations concerning the need for state-of-the-art 
computing for theoretical studies. The specific Charge to the Sub- 
panel is attached as Appendix A, and the full membership is listed 
in Appendix B. For the purposes of this study, theoretical comput- 
ing was interpreted as encompassing both investigations in the 
theory of elementary particles and computation-intensive aspects of 
accelerator theory and design. Many problems in both areas are 
suited to realize the advantages of vectorized processing. The body 
of the Subpanel Report is organized as follows. The Introduction, 
Section I, explains some of the goals of computational physics as it 
applies to elementary particle theory and accelerator design. Sec- 
tion II reviews the availability of mainframe supercomputers to re- 
searchers in the United States, in Western Europe, and in Japan. 
Other promising approaches to large-scale computing are summa- 
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rized in Section III. Section IV details the current computing needs 
for problems in high energy theory, and for beam dynamics studies. 
The Subpanel Recommendations appear in Section V. The Appen- 
dices attached to this Report give the Charge to the Subpanel, the 
Subpanel membership, and some background information on the fi- 
nancial implications of establishing a supercomputer center. 


4127 (DOE/ER/10841—11) Checking the shape of dis- 
crete distributions . Hoaglin, D.C.; Tukey, J.W. (Princeton 
Univ., NJ (USA). Dept. of Statistics). Aug 1984. Contract 
AC02-81ER10841. 140p. NTIS, PC A07, A001; 1; GPO 
Dep. File Number DE85000177. 

Techniques for examining or testing the distributional behav- 
ior of a sample of continuous data have received much attention in 
the statistical literature. Most commonly the question is whether 
the data depart seriously from a Gaussian distribution, either sys- 
tematically or by having a few anomalous observations. At times 
other families of distributions, such as the exponential or the Wei- 
bull, serve as the standard of comparison. Rather than summarize a 
possibly complex pattern of behavior in a single number, we learn 
more from graphical displays, as in a normal probability plot. In a 
similar vein graphical techniques help us to appreciate how closely 
a sample of discrete data follows a member of one of the common 
families of discrete distributions, such as the binomial or the Pois- 
son. Simple graphical techniques that incorporate resistance - so as 
to isolate unusual portions of the data and prevent them from dis- 
torting the overall picture are emphasized here. 


(DOE/RA/50425—T2) Reduced-order modeling, 

perturbation and sampled-data control. 

, M.; Gajic, Z.; Litkouhi, B. (Michigan 

(USA). Dept. of Electrical Engi- 

neering Systems Science). 1981. Contract ACO1- 

80RA50425. i03p. (MSU/ENGR—81/009). NTIS, PC 
A06/MF AOI; 1; GPO Dep. File Number DE85002368. 

In the first year of the project three problems have been 
considered: reduced-order modeling of nonlinear singularly per- 
turbed systems driven by wide-band noise; estimation and control 
of stochastic linear singularly perturbed systems, and sampled-data 
control of linear time-invariant singularly perturbed systems. The 
first problem extends the use of singular perturbation theory, as an 
order-reduction tool, to stochastic nonlinear systems driven by 
wide-band noise. Multirate sampled-data control will be used, even- 
tually, to implement multimodel strategies of systems with slow and 
fast modes as periodic coordination strategies. 


4129 (HMI- ae pp 71-74) ee acquisi- 
tion and f experimental data. Beschorner, C.; 
Drescher, B.; Herlitz, A.; Kiehne, T.; Raab, R.; Roeschert, 
G,; Westphal, U.; Ziem, P.; Walker, G. 1984. (in German). 
NTIS (Us Sales Only), PC A08/MF AOl. File Number 
1184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 

For the data acquisition/evaluation during the report year in 
the section Physics two PDP11/70-PDP11/40 systems as well as a 
PDP11/44 and in the section data processing two VAX11/780 
were available. Our PDP11/70 as well as PDP11/44 computers ran 
under the operational system RSX-11M* (Ver. 2.0) and the 
PDP11/40 computers after a conversion under RSX-11/11 (Ver. 
4.0). One of the two PDP11/70 was extended to two 2MB core 
memories. The measurement data acquisition software was in col- 
laboration with the section D/M improved and extended. The 
% for the new many-parameter measurement system was contin- 


4130 (KE—4-114) Design and implementation of a 


modular program system for the carrying-through of statisti- 
cal analyses. Beck, W. (Stuttgart Univ. (Germany, F.R.). 
Inst. ‘a Kernenergetik und Energiesysteme). Jan 1984. 

pe gh om German). NTIS (US Sales Only), PC A09/MF 
AO1. File Number DE84752241. 

From the complexity of computer programs for the solution 
of scientific and technical problems results a lot of questions. Typi- 
cal questions concern the strength and weakness of computer pro- 
grams, the propagation of incertainties among the input data, the 
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sensitivity of input data on output data and the substitute of com- 
plex models by more simple ones, which provide equivalent results 
in certain ranges. Those questions have a general practical meaning, 
principle answers may be found by statistical methods, which are 
based on the Monte Carlo Method. In this report the statistical 
methods are chosen, described and evaluated. They are implement- 
ed into the modular program system STAR, which is an own com- 
ponent of the program system RSYST. The design of STAR con- 
siders users with different knowledge of data processing and statis- 
tics. The variety of statistical methods, generating and evaluating 
procedures. The processing of large data sets in complex structures. 
The coupling to other components of RSYST and RSYST foreign 
programs. That the system can be easily modificated and enlarged. 
Four examples are given, which demonstrate the application of 
STAR. 


4131 (LA—10237-M) TVENT1P user's manual, a com- 
puter code for analyzing tornado-induced gas-dynamic tran- 
sients in flow networks. Andrae, R.W.; Tang, P.K.; Greg- 
ory, W.S. (Los Alamos National Lab., NM (USA)). Sep 
1984. Contract W-7405-ENG-36. 150p. NTIS, PC A07/MF 
AO0l1; 1; GPO Dep. File Number DE85002346. 

TVENTIP is a revised version of the TVENT computer 
code, which was designed to predict the flows and pressures in a 
ventilation system subjected to a tornado. TVENTIP is essentially 
the same code, but we have added a material transport algorithm 
and features for turning blowers off and on, changing blower 
speeds, and changing the resistance of dampers and filters. These 
features make it possible to depict a sequence of events during a 
single run. Other features have been added to make the code more 
versatile. Example problems are included to demonstrate applica- 
tions for TVENTIP. 


4132 (LA—10240-C) Sixth biennial CUBE (Computer 
Use by Engineers) symposium. (Los Alamos National Lab., 
NM (USA)). Aug 1984. Contract W-7405-ENG-36. 124p. 
(CONF-8410168—Absts.). NTIS, PC A06/MF A01; GPO 
Dep. File Number DE85002344. 

From 6. Biennial computer use by engineers symposium 
(CUBE); Los Alamos, NM, USA (10 Oct 1984). 

This report presents the abstracts for the CUBE (Computer 
Use by Engineers) Symposium, October 10 through 12, 1984. Ab- 
stracts were contributed by Los Alamos, Lawrence Livermore, and 
Sandia National Laboratories. 


(LA—10244-M) User's manual for GRIZZLY. 
Abdallah, J. Jr. (Los Alamos National Lab., NM (USA)). 
Sep 1984. Contract W-7405-ENG-36. 79p. NTIS, PC A05/ 
MF AOI; 1; GPO Dep. File Number DE85001405. 

This manual describes the first release of GRIZZLY, a com- 
puter program to construct tables of atomic data for use in applica- 
tions programs. The first release of GRIZZLY has the capability to 
generate baseline equation-of-state tables for elements and mixtures 
using various physical models. GRIZZLY runs on the Los Alamos 
CRAY-1 computers. 23 references. 


4134 (LA-UR—84-3118) Parallel processing experiences 
on the Denelcor HEP computer. Hayes, A.H. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405-ENG- 
36. 14p. (CONF-841242—2). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85000653. 

From International workshop on modelling and performance 
evaluation of parallel systems; Grenoble, France (14 Dec 1984). 

Recent experiments conducted on a Denelcor HEP (Hetero- 
geneous Element Processor) computer are discussed in this paper. 
Algorithm research was done on four types of problems of interest 
to the Los Alamos National Laboratory: (1) Monte Carlo, using 
GAMTAB, in which the interaction of photons with matter is ana- 
lyzed; (2) Hydrodynamics; (3) Reactor Safety, in which the oper- 
ation of a nuclear reactor is simulated; and (4) Particle-in-Cell, in 
which electrostatic interaction of plasma beams are studied. Means 
of maximizing programming efficiency are analyzed with ways of 
speeding up processing determined. 
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4135 (LA-UR—84-3403) Single-board 32-bit computer 
for the FASTBUS. Kellner, R.; Hong, J.P.; Blossom, J.M. 
(Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 3p. (CONF-841007—12). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85002431. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The Los Alamos National Laboratory is building a 32-bit 
computer on a FASTBUS board. It will use the National Semicon- 
ductor 32032 chip set, including the demand-paged memory man- 
agement, floating point slave processor and interrupt control chips. 
The board will support 4 megabytes of memory which can be ac- 
cessed by the processor over an on-board execution bus at proces- 
sor speeds and which can be accessed by the FASTBUS at 80 me- 
gabytes per second. A windowed, direct memory access mechanism 
allows transfers of up to all of the memory. 


4136 (PB—84-217819) Computer science and technolo- 
gy: overview of computer security certification and accredita- 
tion. Ruthberg, Z.G.; Neugent, W. (National Bureau of 
Standards, Washington, DC (USA). Inst. for Computer Sci- 
ences and Technology; System Development Corp., 
McLean, VA (USA)). Apr 1984. 26p. (NBS-SP_-500-109). 
NTIS, PC A04/MF AO] - GPO*. File Number T185900184. 
This overview is primarily intended for use by ADP policy 
managers and information resource managers to become familiar 
with the approach to computer security certification and accredita- 
tion found in Guideline for Computer Security Certification and 
Accreditation, FIPS PUB 102. ADP technical managers and staff 
will also find it a useful overview. This overview summarizes how 
to establish and carry out a program and a technical process for 
computer security certification and accreditation of sensitive com- 
puter applications. The overview identifies and briefly describes the 
steps involved in performing computer security certification and ac- 
creditation; it identifies and briefly discusses important issues in 
managing a computer security certification and accreditation pro- 
gram; and it identifies and briefly describes the principal functional 


roles needed within an organization to carry out such a program. 
Recertification and reaccreditation and its relation to change con- 
trol are also touched upon. A discussion of evaluation techniques to 
be used for certification includes risk analysis, EDP audit, VV & T 
(verification, validation, and testing), and security safeguard re- 
views. The relation of these to the system lifecycle is indicated. 


4137 (PB—84-227685) United Information Services, 
Inc., CRAY 1-s/2000, FORTRAN CFT 1.10. Validation sum- 
mary report. (Office of Software Development and Informa- 
tion Technology, Falls Chruch, VA (USA). Federal Soft- 
he Center). 13 Dec 1983. 29p. NTIS, PC A03/ 


This Validation Summary Report (VSR) for the United In- 
formation Services, Inc.. FORTRAN CFT 1.10 running under the 
COS Level C12 1.11 provides a consolidated summary of the re- 
sults obtained from the validation of the subject compiler against 
the 1978 FORTRAN Standard (X3.9-1978/FIPS PUB 69). The 
compiler was validated against the Full Level FORTRAN level of 
FIPS PUB 69. The VSR is made up of several sections showing all 
the discrepancies found -if any. These include an overview of the 
validation which lists all categories of discrepancies within X3.9- 
1978, and a detailed listing of discrepancies together with the tests 
which failed. 


4138 (SLAC-PUB—3422) AID: access to informal docu- 
mentation. Chaffee, R.B. (Stanford Linear Accelerator 
Center, CA (USA)). Aug 1984. Contract AC03-76SF00515. 
Sp. (CONF-8411110—1). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE85000418. 

From 12. ACM speical interest group on university and col- 
lege computing services user conference; Reno, NV, USA (11 Nov 
1984 

' In many cases, access to stored information requires prior 
knowledge of the subject. It is a common joke among schoolchil- 
dren that to find the spelling of a word in a dictionary, you have to 
know how its’s spelled. A similar problem affects the documenta- 
tion for computer programs and operating systems: before you can 
use even the best documentation for the REPHALGAMIZE com- 
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mand, you have to know tht it exists and applies to your situation. 
If rephalgamize is not a word that springs to mind, you may never 
discover the existence of that command. An experimental program 
which addresss this problem has been in use for the last four years 
on the large IBM timesharing system at the Stanford Linear Accel- 
erator Center (SLAC). The program, called AID, has been enthusi- 
astically received, and has generated some interesting questions as 
well as providing many suggestions and answers. 


4139 (SLAC-TN—84-7) Everything you wanted to know 
about PHYZZX but didn’t know to ask. Weinstein, M. (Stan- 
ford Linear Accelerator Center, CA (USA)). Oct 1984. 
Contract AC03-76SF00515. 48p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE85002675, 

This report documents the new version of the macoo pack- 
age, PHYZZX, which has been updated to run under TEX], a text 
processor chosen for use at SLAC. (DLC) 


4140 (SOL—84-7) — guide for NPSOL (Version 
2.1): a Fortran for nonlinear programming. Gill, 
P.E.; Murray, W.; Saunders, M.A.; Wright, M.H. (Stanford 
Univ., CA (USA). Systems Optimization Lab.). Sep 1984. 
Contract ‘A'T03-76ER72018. 42p. NTIS, PC A02. File 
Number T185000279. 

This report forms the user’s guide for Version 2.1 of 
NPSOL, a set of Fortran subroutines designed to minimize a 
smooth function subject to constraints, which may include simple 
bounds on the variables, linear constraints and smooth nonlinear 
constraints. (NPSOL may also be used for unconstrained, bound- 
constrained and linearly constrained optimization). The user must 
provide subroutines that define the objective and constraint func- 
tions and their gradients. All matrices are treated as dense, and 
hence NPSOL is not intended for large sparse problems. NPSOL 
uses a sequential quadratic programming (SQP) algorithm, in which 
the search direction is the solution of a quadratic programming 
(QP) subproblem. The algorithm treats bounds, linear constraints 
and nonlinear constraints separately. The Hessian of each QP sub- 
problem is a positive-definite quasi-Newton approximation to the 
Hessian of the Lagrangian function. The steplength at each iter- 
ation is required to produce a sufficient decrease in an augmented 
Lagrangian merit function. Each QP subproblem is solved using a 
quadratic programming package with several features that improve 
the efficiency of an SQP algorithm. 


4141 (UCID—20255) Three algorithms for 

frequency domain system identification. Tilly, D.M. (Law- 
rence Livermore National Lab., CA (USA)). Nov 1984. 
Contract W-7405-ENG-48. 35p. NTIS, PC A03/MF AO}; 1; 
GPO Dep. File Number DE85002801. 

System identification is used in many engineering applica- 
tions. Most of these identification problems can be solved using one 
of the many time domain methods that have been studied and well 
developed in the last 15 years. However, in practice frequency re- 
sponse data, or Bode plots, may be the only data available to the 
engineer. Also, in some applications a time domain model of the 
system is not necessary. Instead, the engineer wishes to gain a gen- 
eral knowledge of system response. In these instances a frequency 
domain system identification technique may be more appropriate. 
For this particular project there was an interest in estimating the 
coefficients of a Laplace transform transfer function system model. 
The transfer function model would aid in the design of machine 
tool control systems. Several available parametric frequency 
domain identification methods were studied and three computer 
codes were chosen for further development as representatives of 
different approaches to the solution of the problem. 


Inter-Authentication-Domain 
specification and implemen- 
tation guide). Nessett, D.M. (Lawrence Livermore National 
Lab., CA (USA)). 10 Oct 1984. Contract W-7405-ENG-48. 
S, PC A04/MF A01; GPO Dep. File Number 

D 85000153. 
With the development of computer networking, it has 
become desirable for users to interact with hosts and distributed op- 
erating systems from terminals not directly connected to those sys- 
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tems. Users and the institutions for which they work require distrib- 
uted interactive services to take advantage of specialized software 
and hardware as well as economically priced computing capacity. 
A classical example of this requirement occurs in the ARPANET 
and it is becoming more widespread as local networks are intercon- 
nected. The problem of providing distributed interactive services is 
complicated by the heterogeneity of the systems involved. This het- 

erogeneity is a characteristic of both the systems themselves as well 
as Saar the protocols they support. The general problems of intercon- 
necting such systems have been previously investigated from the 
perspective of providing distributed interprocess communication 
[CEKA74, SUNC77]. The framework established by this work is 
used to discuss the specific problem of providing distributed inter- 
active services. 


4143 (UCRL—91664) Model validation: purpose and ex- 
pectations. Knox, J.B. (Lawrence Livermore National Lab., 
CA (USA)). Oct 1984. Contract W-7405-ENG-48. 14p. 
(CONF-8410165—1). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85001212. 

From DOE model validation workshop; Charleston, SC, 
USA (23 Oct 1984). 

Events of the last few years suggest that we need a new 
view of model validation. A view of the process as a learning proc- 
ess where the modelers or analysts insights lead to key improve- 
ments, where the modeler is unconstrained to experiment and 
evaluate the alleged improvement, where the modeler and the ex- 
perimenter test models on new data sets or independent subsets. We 
must remember that models need to be periodically challenged in 
order to identify model weaknesses, and the limitations of our own 
understanding. 7 references, 5 figures. 
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4144 (CONF-8309284—1) Acceptance test for an inte- 
grated library system. Norton, N.P.; Nook, C.R. (Oak Ridge 
National Lab. TN (USA)). 1983. Contract ACO05- 
840R21400. 6p. NTIS, PC A02. File Number TI85001260. 

From Conference on integrated library systems; Columbus, 
OH, USA (26 Sep 1983). 
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How do you verify that the computerized system you 
choose for your library will perform in the manner and with the 
reliability that you expect? The answer is to perform a rigorous ac- 
ceptance test which has been described in your contract with the 
system vendor. Formal acceptance, which is the library's agreement 
that the vendor has fulfilled the contract, should be preceded by a 
well-defined and thorough acceptance test period. 


4145 Pen Hanford Eo Characteristics of quality data. 
Delvin, W.L. eering Development Lab., 

Richland, WA GuSAy 1984. Contract A 76FF02170. 
12p. (CONF-840996—3). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001203. 

From 11. annual conference of the American Society for 
Quality Control's Energy Division; Las Vegas, NV, USA (16 Sep 
1984). 

A primary product of research and development is data, the 
quality of which should be of concern to both users and the scien- 
tists and engineers producing data. The literature offers only bits 
and pieces of information on the nature of quality as applied to 
data. Five characteristics of quality data were developed by refin- 
ing and expanding several concepts found in the literature. These 
characteristics are Validity, Integrity, Reliability, Preservation, and 
Retrievability. As presented in this paper, they provide a compre- 
hensive treatment of the subject and they can provide a basis for 
assuring and assessing the quality of data. 10 references, 3 tables. 


4146 (KURRI-TR—229) Nuclear science information 
and on-line processing of literature search, (2). Kimura, 
Itsuro; Koyama, Mutsuo; Tsuruta, Takao; Takeuchi, Ta- 
kuyuki (eds.). (Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst.). Sep 1982. 30p. (In Japanese). NTIS 
(US Sales Only), A03/MF AOl. File Number 
DE85780076. 

Separate entries were made in the data base for the in-scope 


papers presented. (WHK) 
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In the Corporate Author Index, report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German; are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Information Data Base: Corporate Author En- 
tries (DOE/TIC-4585) is used in the standardization of corporate 
entries. DOE/TIC-4585 is available for purchase from the National 
Technical Information Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. 


A 


Academia Sinica, Taipei (Taiwan). Inst. of Physics 

Annual report of the Institute of Physics Academia Sinica. 

Volume 13, 1983, 10:3541 (R;TW;In English and Chinese) 
Acurex Corp., Mountain View, CA (USA) 

Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 1. Technical results. Final 
report June 1981-November 1983, 10:1886 (R;US) 

Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 2. Data supplement. Final 
report June 1981-November 1983, 10:1887 (R;US) 

a Corp., Mountain View, CA (USA). Energy and Environmental 
iv. 

Environmental assessment of a reciprocating engine retrofitted 
with nonselective catalytic reduction. Volume 1. Technical 
results. Final report June 1983-May 1984, 10:2579 (R;US) 

Environmental assessment of a reciprocating engine retrofitted 
with nonselective catalytic reduction. Volume 2. Data 
supplement. Final report June 1983-May 1984, 10:2580 (R;US) 

Advisory Group for Aerospace Research and Development, 92 - 
Neuilly-sur-Seine (France) 
Combustion problems in turbine engines, 10:3108 (R;FR) 
Aerojet Energy Conversion Co., Sacramento, CA (USA) 

Fluidized bed waste heat recovery system. Annual report, April 
1, 1983-February 28, 1984, 10:2539 (R;US) 

Aeronautical Systems Div., Wright-Patterson AFB, OH (USA) 

Nastran analysis comparison to shock tube tests used to simulate 
nuclear overpressures. Final report 1 October 1983-30 April 
1984, 10:3231 (R;US) 

Aerospace Corp., El Segundo, CA (USA) 

Space environment effects on spacecraft materials (M0003), 

10:2122 (R;US) 
as Se ERR arn 


Automatic digital battery cell capacitance measurements. 

Technical report, 10:2415 (R;US) 
Corp., El Segundo, CA (USA). Energy and Resources Div. 

Oil field data and industry opinions important to the 
commercialization of solar thermal enhanced oil recovery, 
10:1846 (R;US) 

Aerospace Corp., El Segundo, CA (USA). Space Sciences Lab. 

Determination of the charge state of energetic magnetospheric 
ions by the observation of drift echoes. Technical report, 
10:3591 (R;US) 


Air Force Geophysics Lab., Hanscom AFB, MA (USA) 
Composition alteration of stratospheric air due to sampling 
through a flow tube. Environmental research papers, 10:3245 
(R;US) 

Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA) 
Distribution system stability, reliability and protective relaying 
due to incorporation of dispersed energy sources. Master's 

thesis, 10:2462 (R;US) 
Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering 
Optimization of a He-Xe hollow cathode discharge laser. 
Master’s thesis, 10:2996 (R;US) 
Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Systems and Logistics 
Quantification of daylighting. Master's thesis, 10:2501 (R;US) 
Air — Aeronautical Labs., Wright-Patterson AFB, OH 


Utilization of laser diagnostics to evaluate combustor models, 
10:3096 (R;US) 

Akademie der Wissenschaften der DDR, Leipzig. Zentralinstitut fuer 
Isotopen- und Strahlenforschung 

3. workshop on isotopes in nature. Volume 1. Synopses and 
poster presentations, 10:3337 (R;DD) 

15N symposium 1983, 10:3434 (R;DD;In German) 

Alabama Univ., University (USA) 

[Coal liquefaction: ambient conditions via liquid clathrates]. 
Quarterly technical progress report, February 1-April 30, 1984, 
10:1717 (R;US) 

Alberta Univ., Edmonton (Canada). Dept. of Physics 

Detection equipment for a test of charge symmetry in N-P elastic 
scattering, 10:3679 (R;CA) 

Neutron beam facility at TRIUMF, 10:3153 (R;CA) 

American Petroleum Inst., Washington, DC 

Laboratory assessment of potential hydrocarbon emissions from 
land treatment of refinery oily sludges. Final report August 
1980-October 1983, 10:1875 (R;US) 

Ames Lab., IA (USA) 

Carbochlorination of a metal oxide mixture with phosgene, 
10:2544 (R;US) 

Direct utilization - recovery of minerals from coal fly ash. Fossil 
Energy Program. Technical progress report, 1 April 1984-30 
June 1984, 10:2543 (R;US) 

Molten salt reactor for dispersed solid phase chlorination, 10:1791 

;US 

suas . — moments of nuclear excited states at 
TRISTAN, 10:3794 (R;US) 

AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 

Helium adsorption on different adsorbents at low temperatures, 
10:3628 (R;SU;In Russian) 

Radiation damage physics and radiation technology, 10:3864 
(R;UA;In Russian) 

Applied Psychological Services, Inc., Wayne, PA (USA) 

Maintenance Personnel Performance Simulation (MAPPS) 
model, 10:2282 (R;US) 

Argonne National Lab., IL (USA) 

Achieving aggressive mitigation through state regulation: a case 
of the Wyoming Industrial Development Information and 
Siting Act, 10:2430 (R;US) 

Actinide separations by supported liquid membranes, 10:2823 


;US 

PR ne? fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 

Analytical formula for fuel particle to liquid sodium heat transfer, 
10:2352 (R;US) 

Application of NbN films to the development of very high field 
superconducting magnets, 10:2950 (R;US) 

Assessment of Biasi and Columbia University CHF correlations 
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Imidogen-dimethylacetylene reaction in Ar and Xe matrices: 
possible matrix-induced intersystem crossing, 10:2905 (J;US) 
ALLOY 800 
See INCOLOY 800 
ALLOY 800H 
See INCOLOY 800H 
ALLOY NUCLEAR FUELS 
Fabrication 


U-Si and U-Si-Al dispersion fuel alloy development for 
research and test reactors, 10:1952 (J;US) 
ALLOY-A-286 
Corrosion Fatigue 
Role of passive surface films on corrosion fatigue crack 
initiation. Final report, August 1, 1983-July 31, 1984, 10:2605 
(R;US) 
Crack Propagation 
Role of passive surface films on corrosion fatigue crack 
initiation. Final report, August 1, 1983-July 31, 1984, 10:2605 
(R;US) 
Passivation 
Role of passive surface films on corrosion fatigue crack 
initiation. Final report, August 1, 1983-July 31, 1984, 10:2605 
(R;US) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Crack Propagation 
Modeling crack growth processes in fusion reactor materials, 
10:2656 (J;NL) 


Thickness effects on fracture toughness. Final report, 10:2608 
(R;US) 
Impact Strength 
Effect of preheat on the microstructure, hardness and 
toughness of HT-9 weldments, 10:2651 (J;NL) 


Effect of preheat on the microstructure, hardness and 
toughness of HT-9 weldments, 10:2651 (J;NL) 


Effect of preheat on the microstructure, hardness and 
toughness of HT-9 weldments, 10:2651 (J;NL) 


Modeling crack growth processes in fusion reactor materials, 
10:2656 (J;NL) 
Tensile Properties 
Design and use of nonstandard tensile specimens for irradiated 
materials testing, 10:3037 (R;US) 
ALLOY-IN-100 
Ultrasonic Testing 
Ultrasonic detection of cracks in web geometries, 10:3059 
(BA;US) 
ALLOY-IN-738 


European concerted action COST 50. Materials for gas 
turbines, 10:2610 (R;XE) 
Fractures 
European concerted action COST 50. Materials for gas 
turbines, 10:2610 (R;XE) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 


ALLOYS 
See also ALUMINIUM ALLOYS 

ANTIMONY ALLOYS 
BERYLLIUM ALLOYS 
CESIUM ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
GOLD ALLOYS 
HEAT RESISTING ALLOYS 
IRON ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
REFRACTORY METALS 
RUBIDIUM ALLOYS 
SILICON ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 


Use of vibrations during solidification (of alloys) to eliminate 
hot tears, 10:2725 (TJ;US) 
Physical Radiation Effects 
Pulsed flux effects on radation damage (Pulsed ion irradiotion), 
10:2671 (J;NL) 
Relationship of irradiation creep to swelling implicit in the 
theories of these processes, 10:2708 (BA;GB) 
Powder Metallurgy 
P/M superalloys: a troubled adolescent, 10:2629 (R;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
ALPHA REACTIONS 
Elastic Scattering 
Folding-model analysis of elastic and inelastic a-particle 
scattering using a density-dependent force, 10:3788 (J;NL) 
Inelastic Scattering 
Folding-model analysis of elastic and inelastic a-particle 
scattering using a density-dependent force, 10:3788 (J;NL) 
Multiple Production 
Total neutral energy spectra in the central region of a-a, d-d 
and p-p interactions at Vssub(NN) = 31 GeV per nucleon 
pair at the CERN ISR, 10:3686 (J;NL) 
Particle Production 
E/sub T/° and 7° spectra from aa, dd, and pp interactions at 
Vs/sub NN/ = 31 GeV at the CERN ISR, 10:3667 (R;US) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALUMINATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Electric Conductivity 
Transport behavior of multivalent beta aluminas. Technical 
report, 10:2774 (R;US) 
Synthesis 
Transport behavior of multivalent beta aluminas. Technical 
report, 10:2774 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Antiproton Reactions 
Low-energy antiproton-nucleus elastic scattering, 10:3784 
GUS) 
Chemical Reactions 
Differential thermal analysis study of UsSi-Al and UsSie-Al 
reactions, 10:1946 (R;US) 
Chemical Vapor 
Chemically amplified laser direct-writing of aluminum, 10:3073 
(R;US) 
Energy-Loss Spectroscopy 
Microscopic determinations of lattice and electronic structures 
of solids. Progress report, 1980-1981, 10:3606 (R;US) 





Grain Boundaries 
i between computed and observed grain 
structures and properties in metals, 10:2607 (R;US) 
Grain Refinement 
Grain refinement of commercial aluminum by niobium and 
zirconium additions to the melt, 10:2627 (R;BR) 
Ion Scattering Analysis 
Vacuum system II; surface study on vacuum wall, 10:2827 
(RA;JP;In Japanese) 


Hydrogen diffusion in aluminum, 10:2712 (J;US) 
Radiation Effects 
Response of aluminium and its alloys to exposure in the high 
flux isotope reactor, 10:2721 (BA;GB) 
Reaction Heat 
Differential thermal analysis study of UsSi-Al and UsSie-Al 
reactions, 10:1946 (R;US) 
Stress Relaxation 
load relaxations of type 316 austenitic stainless steel, 
10:2694 (J;US) 
Surface Cleaning 
Vacuum system II; surface study on vacuum wall, 10:2827 
(RA;JP;In Japanese) 
X-Ray Spectroscopy 
Calculation of Si(Li) x-ray detector efficiencies, 10:2822 (R;US) 
ALUMINIUM 27 TARGET 
Antiproton Reactions 
Low energy antiproton interaction studies at Brookhaven, 
10:3776 (R;US) 
Electron Reactions 
Measurement of the A-dependence of the EMC effect and R in 
deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Neon 20 Reactions 
Simple recipe to calculate fusion cross sections, 10:3779 
(RA;DE) 
Proton Reactions 
200 MeV proton scattering on nuclei. Energetic proton 
analysis at large angle, 10:3781 (R;FR;In French) 
Proton resonances in **Si from E/sub x/ = 13.4 to 14.5 MeV, 
10:3783 (J;US) 
32 Reactions 


Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 

ALUMINIUM ALLOYS 
See also ALLOY-IN-100 
ALLOY-IN-738 
ALUMINIUM BASE ALLOYS 
INCONEL 738 
Crack 

A generalized parametric approach to creep crack growth, 

10:2700 (J;US) 


A generalized parametric approach to creep crack growth, 
10:2700 (J;US) 


The mechanism of @’ precipitation on climbing dislocations in 
Al-Cu, 10:2713 (J;US) 
Formation Heat 
Thermodynamic study of the zirconium-aluminum system, 
10:2645 (J;US) 
Mechanics 


A generalized parametric approach to creep crack growth, 
10:2700 (J;US) 


Metallographic observations of dynamic recrystallization in 
NisAl, 10:2691 (J;US) 


An electron microscope study of the featureless zone obtained 
during rapid solidification, 10:2702 (J;US) 

Relief etching technique for scanning and transmission electron 
microscopy characterization of submicron precipitates in 
aluminum alloys, 10:2715 (J;US) 

Phase Studies 

Characterization of Nb-8 wt % Al wires by analytical electron 
microscopy, 10:2596 (R;US) 

Thermodynamic study of the zirconium-aluminum system, 
10:2645 (J;US) 
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Physical Radiation Effects 
Response of aluminium and its alloys to exposure in the high 
flux isotope reactor, 10:2721 (BA;GB) 


An electron microscope study of the featureless zone obtained 
during rapid solidification, 10:2702 (J;US) 

Metallographic observations of dynamic recrystallization in 

NisAl, 10:2691 (J;US) 


An electron microscope study of the featureless zone obtained 
during rapid solidification, 10:2702 (J;US) 
ALUMINIUM BASE ALLOYS 
Emission Spectroscopy 
Theta pinch discharges for solids vaporization and elemental 
chemical analysis. Technical progress report, 10:2824 (R;US) 
ALUMINIUM CHLORIDES 
Catalytic Effects 
Effects of Lewis acid catalysts on the hydrogenation and 
cracking of three-ring aromatic and hydroaromatic 
structures related to coal, 10:1749 (J;GB) 
Production 
Carbochlorination of a metal oxide mixture with phosgene, 
10:2544 (R;US) 
ALUMINIUM OXIDES 
Catalytic Effects 
Catalytic cracking of n-hexadecane. VI. Carbon-14 tracer 
studies of secondary reactions over amorphous silica-alumina 
and zeolite catalysts, 10:1862 (J;US) 
Chemical Preparation 
Preparation of zirconia-alumina fine powders by hydrothermal 
oxidation of Zr-Al alloys, 10:2742 (BA;US) 
Corrosion 
High temperature corrosion of ceramics. Progress report, June 
15, 1983-June 14, 1984, 10:2731 (R;US) 
Cracks 
Effect of elevated-temperature neutron irradiation on fracture 
toughness of ceramics, 10:2622 (R;US) 
Fracture Properties 
Effect of elevated-temperature neutron irradiation on fracture 
toughness of ceramics, 10:2622 (R;US) 
Lattice modification in ion-implanted ceramics, 10:2738 (J;US) 
Toughening behavior in SiC whisker reinforced alumina, 
10:2754 (R;US) 
Ion Implantation 
Lattice modification in ion-implanted ceramics, 10:2738 (J;US) 
Melting 
Plasma melting of selected compositions in the AlzOs-ZrO2- 
SiO. system, 10:2743 (BA;US) 
Order-Disorder Transformations 
Oxidation-reduction and the major type of ionic disorder in a- 
AkOs, 10:2714 (J;US) 


Direct utilization - recovery of minerals from coal fly ash. 
Fossil Energy Program. Technical progress report, 1 April 
1984-30 June 1984, 10:2543 (R;US) 

Recovery 

Direct utilization - recovery of minerals from coal fly ash. 
Fossil Energy Program. Technical progress report, 1 April 
1984-30 June 1984, 10:2543 (R;US) 

Redox Potential 

Oxidation-reduction and the major type of ionic disorder in a- 

AkOs, 10:2714 (J;US) 
Sorptive Properties 

Adsorption from flooding solutions in porous media. A study 
of interactions of surfactants and polymers with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 

Thermal Conductivity 

Thermal conductivities for sintered and sphere-pac LigO and 
y~ LiAlO; solid breeders with and without irradiation 
effects, 10:4028 (R;US) 

Wear 
Wear coefficients and wear of sliding ceramics, 10:2732 (R;US) 
ALUMINIUM SILICATES 
See also KAOLINITE 
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Electron Spectroscopy 
Absorption edge fine structure study with subunit cell spatial 
resolution using electron channeling, 10:2849 (J;NL) 
AL 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBIENT TEMPERATURE 
Annual Variations 
Global temperature variations in the troposphere and 
stratosphere, 1958-1982, 10:3243 (J;US) 
Comparative Evaluations 
Variations in summer temperature patterns near Barrow, 
Alaska: analysis and ecological interpretation, 10:3479 (J;US) 
Seasonal Variations 
Global temperature variations in the troposphere and 
stratosphere, 1958-1982, 10:3243 (J;US) 
Variations in summer temperature patterns near Barrow, 
Alaska: analysis and ecological interpretation, 10:3479 (J;US) 
AMERICIUM 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Separation Processes 
Actinide separations by supported liquid membranes, 10:2823 
(R;US) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polymer, 10:2850 (J;US) 
AMERICIUM 241 
Distribution 
In situ vitrification pilot-scale radioactive test, 10:1979 (R;US) 
Radionuclide Migration 
Small mammal soil burrowing as a radionuclide transport 
vector at a radioactive waste disposal-area in southeastern 
Idaho, 10:3339 (J;US) 
AMERICIUM 241 TARGET 
Neutron Reactions 
Isomer ratio calculations using modeled discrete levels, 10:3812 
(R;US) 
AMERICIUM 243 TARGET 
Neutron Reactions 
Isomer ratio calculations using modeled discrete levels, 10:3812 
(R;US) 
AMES TEST 
See MUTAGEN SCREENING 
AMIDES 
Structural Chemical Analysis 
a-bond anisotropy in the molecular structure of thioacetamide, 
10:2894 (J;US) 


See also ANILINE 
Absorption Heat 
Flow adsorption calorimetry with supercritical fluids on silica 
gel. Quarterly report, July 30-October 31, 1984 
(Isopropylamine), 10:3210 (R;US) 
Excitation 
Field dependence of the photoionization current from 
N,N,N’,N’-tetramethyl-p-phenylenediamine in the presence 
of an electron scavenger, 10:2904 (J;US) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 
AMINOBENZENE 
See ANILINE 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Catalytic Effects 


Emission control methods for large stationary engines. Part III. 


Catalytic NO/sub x/ reduction by ammonia, 10:2578 
(RA;US) 


Production 
Current status of TVA’s ammonia from coal project including 
EPRI-supported studies, 10:1721 (RA;US) 


Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Draft, 10:1708 (R;US) 


Photosynthesis of ammonia, 10:2060 (R;US) 

Studies of the kinetics and mechanisms of ammonia synthesis 
and hydrodesulfurization on metal single crystal surfaces, 
10:2860 (R;US) 

AMMONIUM COMPOUNDS 
Potentiometry 

Potentiometric microdetermination o 

nitroheterocycles, 10:2853 (J;AT) 
AMPHIBIANS 
Inventories 
Vertebrates of the Idaho National Engineering Laboratory, 
10:3312 (R;US) 
ANGIOGRAPHY 
See BLOOD VESSELS 
ANILINE 
Adsorption 
Photochemistry on rough metal surfaces, 10:2903 (J;US) 


Photochemistry on rough metal surfaces, 10:2903 (J;US) 
Excitation 
Photochemistry on rough metal surfaces, 10:2903 (J;US) 
Infrared Spectra 
Determination of basic nitrogen compounds in coal-derived 
products by microbore liquid chromatography with Fourier 
transform infrared spectrometric detection, 10:2851 (J;US) 
Metabolism 
Uptake and fate of phenol and aniline in rainbow trout and 
daphnids during single-compound and complex-mixture 
exposures, 10:3489 (R;US) 


f ammonium salts of some 


Uptake and fate of phenol and aniline in rainbow trout and 


daphnids during single-compound and complex-mixture 
exposures, 10:3489 (R;US) 
ANIMALS 
Temperature Effects 
Variations in summer temperature patterns near Barrow, 
Alaska: analysis and ecological interpretation, 10:3479 (J;US) 
ANIONS 


See also CARBANIONS 
HYDROGEN IONS 1 MINUS 


Separation and determination of anions by ion 
chromatography, 10:2839 (R;ZA) 
ANL 
Computer Networks 
Cost Center RACF administrator's guide , 10:4117 (R;US) 
Personal computing in a research and development 
laboratory, 10:4125 (R;US) 
Data 
Cost Center RACF administrator's guide , 10:4117 (R;US) 
Personal desktop computing in a research and development 
laboratory, 10:4125 (R;US) 
Microtrons 
Field properties of a three orbit prototype sector magnet for 
the 4 GeV CW electron microtron, 10:3157 (J;FR) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 
ANNULAR SPACE 
See also TOROIDAL CONFIGURATION 
Fluid Flow 
flow-induced vibration of a tube-in-tube slip joint, 
10:2302 (R;US) 
Laminar Flow 
Study of the stability of natural convection in partially 
enclosed vertical annular space, 10:3025 (R;FR;In French) 





ANODES 
Materials Testing 


ANODES 
Materials Testing 
Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, November 1, 1982- 
January 31, 1983, 10-2491 51 (R-US) 
MAGNETIC MATERIALS 
Model 
Monte Carlo solution of antiferromagnetic quantum Heisenberg 
spin systems, 10:3881 (J;US) 
ANTIGENS 
Identification Systems 
Dissecting the antigenic mosaic of the Archaebacterium 
Methanobacterium thermoautotrophicum by monoclonal 
antibodies of defined molecular specificity, 10:3437 (J;US) 
ANTIMONY 
Activation Analysis 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Metallurgical Effects 
Effects of antimony additions on the fracture of nickel at 600 
C, 10:2718 (J;US) 
Multi-Element 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
ANTIMONY ALLOYS 
Cavitation 
On the relation between creep cavitation and grain boundary 
orientation (Cu-Sb), 10:2695 (J;US) 


Creep 
On the relation between creep cavitation and grain boundary 
orientation (Cu-Sb), 10:2695 (J;US) 
The effects of pre-existing grain boundary cavities on the creep 
rupture life of a copper-antimony alloy, 10:2692 (J;US) 
Grain Boundaries 
On the relation between cavitation and grain boundary 
orientation (Cu-Sb), 10:2695 (J;US) 
Grain Orientation 
On the relation between creep cavitation and grain boundary 
orientation (Cu-Sb), 10:2695 (J;US) 
ANTIMONY COMPOUNDS 
Crystal Growth 
Theoretical and experimental study of solid phase miscibility 
gaps in III/V quarternary alloys. Progress report (GaAsSb), 
10:2779 (R;US) 
Phase Studies 
Theoretical and experimental study of solid phase miscibility 
gaps in III/V quarternary alloys. Progress report (GaAsSb), 
10:2779 (R;US) 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-ELECTRON INTERACTIONS 
Elastic Scattering 
Review of (anti nu)/sub j./e™~ elastic scattering experiments, 
10:3668 (R;US) 
ANTINEUTRINOS 
See also MUON ANTINEUTRINOS 
Cosmology 
Neutrino cosmology, 10:3542 (R;XC) 
ANTIPROTON REACTIONS 
Elastic Scattering 
Low-energy antiproton-nucleus elastic scattering, 10:3784 
(J;US) 
Low energy antiproton interaction studies at Brookhaven, 
10:3776 (R;US) 
Relativistic impul »ximation calculation of p-bar-nucleus 
elastic scattering, 10:3767 (J;US) 
Quasi-Elastic Scattering 
Low energy antiproton interaction studies at Brookhaven, 
10:3776 (R;US) 
ANTIREFLECTION COATINGS 
Production 





Development of porous antireflective films on soda-lime-silica 
glass, 10:2811 (J;US) 
ANTISERUM 
See IMMUNE SERUMS 
ANTRIM 
See BLACK SHALES 
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ANTS 
Behavior 
Colony density and activity times of the ant Camponotus 
semitestaceus (Hymenoptera: formicidae) in a shrub steppe 
community, 10:3383 (J;US) 


Colony density and activity times of the ant Camponotus 
semitestaceus (Hymenoptera: formicidae) in a shrub steppe 
community, 10:3383 (J;US) 

Population Density 

Colony density and activity times of the ant Camponotus 
semitestaceus (Hymenoptera: formicidae) in a shrub steppe 
community, 10:3383 (J;US) 

APA 

See ALASKA POWER ADMINISTRATION 
APPENDIX (VERMIFORM) 

See LARGE INTESTINE 
APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APPROXIMATION (BOHR) 

See NILSSON-MOTTELSON MODEL 
AQUACULTURE 

Environmental Impacts 

Environmental assessment on construction of the Minthorn 
Springs Creek juvenile acclimation and adult holding 
facility, 10:3371 (R;US) 

Environmental assessment on construction of the Cabinet 
Gorge kokanee hatchery, 10:3372 (R;US) 

Waste Heat Utilization 

Intensive aquaculture of tilapia (Sarotherodon niloticus) in the 
thermal effluents of a nuclear power plant in Belgium, 
10:2320 (R;XA;In French) 

AQUATIC ECOSYSTEMS 
Acidification 

Acidification of aquatic and terrestrial systems: chemical 

weathering, 10:3315 (R;US) 
Data Compilation 

Characteristics of terrestrial and aquatic ecosystems of two 
locations in Deaf Smith and Swisher Counties, Texas, 
10:1999 (R;US) 

Radionuclide Migration 
Behavior of technetium in freshwater environments, 10:3362 
(R;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also AMPHIBIANS 
BENTH 


CRUSTACEANS 
FISHES 
WATER HYACINTHS 


Radionuclide Kinetics 
Contribution to the study of polonium-210 and lead-210 in 
marine organisms and their environment, 10:3365 (R;FR;In 
French) 
AQUEOUS HUMOR 
See BODY FLUIDS 
AQUEOUS SOLUTIONS 
Dielectric Properties 
Determination of bound water in biological tissue and energy , 
dissipated in bound water by low level microwaves. Final 
scientific report 1977-1983, 10:3512 (R;GB) 
Phase Studies 
Kinetics of reactive dissolution of nitrogen oxides into aqueous 
solution, 10:3360 (BA;US) 
Radiolysis 
Equilibrium between hydroxyl radicals and thallium(II) and the 
oxidation potential of OH(aq) (Pulsed Electrons), 10:2920 


See AQUACULTURE 
AQUIFERS 
Sensible Heat Storage 
Heat storage in aquifers in Sweden, 10:2446 (R;SE;In Swedish) 
ARC FURNACES 
Control Systems 
Advanced control of electric arc furnaces. Final report on 
phase 1, 10:2550 (R;US) 
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ARCTIC REGIONS 

Atmospheric Chemistry 

Brominated organic species in the Arctic atmosphere, 10:3294 
(J;US) 


Role of combustion-generated carbon particles in the 
absorption of solar radiation in the Arctic Haze, 10:3295 
G;US) 

ARGON 
Atom-Atom Collisions 

Calculation of the Ar-2s and Ar-2p excitation probabilities in 
the collision systems N+Ar and O+Ar, 10:3625 (RA;DE;In 
German) 

Collisions 

Quasiclassical trajectory state-to-state cross sections for energy 
transfer in Ar + OH(v = 9, J = 0, 4, and 8) collisions, 
10:2923 (J;NL) 

Intermolecular Forces 

Electron-gas plus damped-dispersion model for intermolecular 
forces: the rare-gas and He-He, He-Ne, and H2-Ar potentials, 
10:2867 (J;US) 

Ton-Atom Collisions 

3d sigma excitation in slow Ne-Ar collisions, 10:3612 (RA;DE) 

Angular distribution of the Ar-L-Auger electrons in 500-keV 
Ar* +Ar collisions, 10:3622 (RA;DE;In German) 

Description of Ar K-shell excitation in slow S'** + Ar 
collision, 10:3615 (RA;DE) 

Selective production of Auger electrons from fast Ar 
projectiles, 10:3618 (RA;DE;In German) 

ARGON 40 REACTIONS 
Quasi-Fission 

Angular distribution of fission fragments, 10:3799 (RA;DE;In 
German) 

Fission at high angular momentum, 10:3810 (RA;DE;In 
German 


Charge distribution of 91.6-MeV Ar sup(q+) ions after foils, 
10:3619 (RA;DE;In German) 

Charge distribution of 91.6-MeV Ar ions after foils for 
different K-vacancy decay mechanisms, 10:3620 (RA;DE;In 
German) 

Collisions 

Charge distribution of 91.6-MeV Ar sup(q+) ions after foils, 
10:3619 (RA;DE;In German) 

Charge distribution of 91.6-MeV Ar ions after foils for 
different K-vacancy decay mechanisms, 10:3620 (RA;DE;In 


Angular distribution of the Ar-L-Auger electrons in 500-keV 
Ar* +Ar collisions, 10:3622 (RA;DE;In German) 
Multiple ionisation of the M shell of atoms with 52 <= Z 
<= 92 at simultaneous ionization of the K-shell using 92- 
MeV Ar impact, 10:3621 (RA;DE;In German) 
Selective production of Auger electrons from fast Ar 
projectiles, 10:3618 (RA;DE;In German) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARIZONA 
Thermal Springs 
Hydrogeochemical investigation of thermal springs in the 
Black Canyon - Hoover Dam area, Nevada and Arizona, 
10:2182 (R;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
AZAARENES 


BENZENE 

BIPHENYL 

PHENOLS 

POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
TETRALIN 


ASHES 
Leaching 


Catalytic Cracking 
Effects of Lewis acid catalysts on the hydrogenation and 
cracking of three-ring aromatic and hydroaromatic 
structures related to coal, 10:1749 (J;GB) 


Hydrogenation 
pe rape ements 
cracking of three-ring aromatic and h’ 
structures related to coal, 10:1749 (J;GB) 


Effect of arene substituents and temperature on the arene 
replacement reactions of [(eta5-C;Hs)Fe(eta®-arene)]* and 
[(eta®-CsHs)Ru(eta®-arene)]*, 10:2911 (J;US) 

ic 


Activation Analysis 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Effects 
Arsenic: potential hazards of environmental exposure, 10:3509 
G;US) 
Multi-Element Separation 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Toxicity 
Toxic trace elements and oil shale production, 10:1928 (J;US) 
Uptake 
Radiobiological investigation of uptake in standing crops. 
Farming crops uptake of trace elements from soil and 
atmosphere, 10:3313 (R;SE;In Swedish) 
ARSENIC COMPOUNDS 
See also ORGANIC ARSENIC COMPOUNDS 
Mutagenesis 
Cocytotoxicity/comutagenicity of arsenic in a Chinese hamster 
ovary triple auxotroph, 10:3498 (R;US) 
Toxicity 
Cocytotoxicity/comutagenicity of arsenic in a Chinese hamster 
ovary triple auxotroph, 10:3498 (R;US) 
ARSENIC IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ART OBJECTS 
See CULTURAL OBJECTS 
ARTHROPODS 
See also CRUSTACEANS 
Environmental Effects 
Mineral cycling in soil and litter arthropod food chains. 
Annual progress report and incremental funding request, 
10:3311 (R;US) 
ARTIFICIAL INTELLIGENCE 
Distributed Data Processing 
What language understanding research suggests about 
distributed artificial intelligence, 10:4122 (R;US) 
ASCORBIC ACID 


Chemistry 
Chemistry of ascorbic acid radicals, 10:2882 (J;US) 


See also FLY ASH 
Chemical Analysis 
Investigation into the emission of air pollutants by the coal 
fired units 51 and 81 of the Amer power plant during the 
12th week of 1983, 10:1799 (R;NL;In Dutch) 
Corrosive Effects 
Corrosivity of coal ashes, 10:1792 (R;SE;In Swedish) 
Environmental Impacts 
Environmental aspects of the Brandywine ash site, 10:1797 
(R;US) 


Environmental effects of wood and peat combustion. A survey 
compiled by the National Swedish Environment Protection 





ASHES 
Leaching 


Board on behalf of the National Swedish Board for Energy 
Source Development, 10:2111 (R;SE;In Swedish) 
Waste Disposal 
Geotechnical evaluations of two older coal ash disposal sites. 
Final report, 10:1796 (R;US) 
Waste Product Utilization 
Possibilities for the application of dry bottom ash, 10:1788 
(R;NL;In Dutch) 
Waste Storage 
Environmental aspects of the Brandywine ash site, 10:1797 
(R;US) 
ASPHALTS 
Binders 
Laboratory evaluation of selected syncrude products and 
upgraded by-products as pavement recycling agents. Final 
report, Part II, 10:1927 (R;US) 
ASTATINE 210 
Knight Shift 
Knight shift of astatine and radon in bismuth, 10:2615 
(RA;DE;In German) 
ATF TORSATRON 
Design 
Design description of the vacuum vessel for the Advanced 
Toroidal Facility, 10:4029 (R;US) 
Pressure Vessels 
Design description of the vacuum vessel for the Advanced 
Toroidal Facility, 10:4029 (R;US) 
Research Programs 
Fusion Energy Division annual progress report period ending 
December 31, 1983, 10:4064 (R;US) 
ATLANTIC OCEAN 
Gas Hydrates 
Gas hydrates in deep ocean sediments. Final report 1 April 
1981-30 October 1983, 10:1890 (R;US) 


Climatic freshening of the deep Atlantic north of 50°N over 
the past 20 years, 10:3539 (J;US) 


Climatic freshening of the deep North Atlantic (north of 50°N) 
over the past 20 years. Final report, 10:3348 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
Isotope Ratio 
Oxygen isotope ratios in trees reflect mean annual temperature 
and humidity, 10:3303 (J;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Research Programs 
E-Division activities report, 10:2442 (R;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
Electronic Structure 
Orthogonalized operators for the f shell, 10:3644 (J;US) 
Energy-Level Transitions 
Effect of coherent continuum-continuum relaxation and 
saturation in multiphoton ionization, 10:3632 (J;US) 


Effect of coherent continuum-continuum relaxation and 
saturation in multiphoton ionization, 10:3632 (J;US) 
ATP 


Phosphorus-31 NMR magnetization transfer measurements of 
metabolic reaction rates in the rat heart and kidney in vivo, 
10:3428 (R;US) 

AURORAE 
Electron Density 

Simultaneous observations of electron spectra in the auroral 
zone and near the equatorial plane by the DMSP-5D-F2 and 
GEOS-1 satellites, 10:3597 (R;SE) 
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Electron Precipitation 

Simultaneous observations of electron spectra in the auroral 
zone and near the equatorial plane by the DMSP-5D-F2 and 
GEOS-1 satellites, 10:3597 (R;SE) 

AURORAL ZONES 
Ion Temperature 

Plasma Physics on auroral field lines: the formation of ion 

conic distributions, 10:3596 (R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
See also STEEL-DIN-1-4919 
Crack Propagation 
Modeling crack growth processes in fusion reactor materials, 
10:2656 (J;NL) 
Physical Radiation Effects 

Analytical approach for projecting material property 
uncertainties (Neutron irradiation), 10:2660 (J;NL) 

Comparison of the iraddiated tensile properties of a high- 
manganese austenitic steel and type 316 stainless steel 
(Neutron beams), 10:2666 (J;NL) 

Improved swelling resistance for PCA austenitic stainless steel 
under HFIR irradiation through microstructural control, 
10:2669 (J;NL) 

Microstructural design of PCA austenitic stainless steel for 
improved resistance to helium embrittlement under HFIR 
irradiation, 10:2668 (J;NL) 

Response of austenitic steels to radiation damage (Neutron 
irradiation), 10:2662 (J;NL) 

Swelling and swelling resistance possibilities of austenitic 
stainless steels in fusion rectors, 10:2673 (J;NL) 

Tensile Properties 

Tensile properties of unirradiated PCA from room temperature 

to 700°C, 10:2654 (J;NL) 
AUSTRALIAN ORGANIZATIONS 
Research Programs 

State Electricity Commission of Victoria, Research and 
Development Department, research program, 1984, 10:2440 

5A 


AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Exhaust Gases 
Study of exhaust emissions from forty high mileage 1981 
passenger cars. Technical report, 10:2536 (R;US) 
Fuel Consumption 
Study of exhaust emissions from forty high mileage 1981 
passenger cars. Technical report, 10:2536 (R;US) 
Fuel Economy 
Motor vehicle mpg and market shares report: first six months 
of model year 1984, 10:2534 (R;US) 
Fuel Systems 
Operating experience with a liquid-hydrogen fueled Buick and 
refueling system, 10:2038 (J;GB) 
Hydrogen Fuels 
Operating experience with a liquid-hydrogen fueled Buick and 
refueling system, 10:2038 (J;GB) 
Hydrogen Storage 
Operating experience with a liquid-hydrogen fueled Buick and 
refueling system, 10:2038 (J;GB) 
Sales 
Motor vehicle mpg and market shares report: first six months 
of model year 1984, 10:2534 (R;US) 
AUTOMOTIVE FUELS 
Fuel Substitution 
Dissociated methanol Citation. Final report, 10:2583 (R;US) 
AVIATION FUELS 
‘Sales 
Petroleum Marketing Monthly, August 1984, 10:1871 (R;US) 
AZAARENES 
See also QUINOLINES 
Excretion 
Distribution and elimination of ['*C]-phenanthridone in rats 
after inhalation, 10:3507 (BA;US) 
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Inhalation 
Distribution and elimination of ['*C]-phenanthridone in rats 
after inhalation, 10:3507 (BA;US) 
Intestinal Absorption 
Distribution and elimination of ['*C]-phenanthridone in rats 
after inhalation, 10:3507 (BA;US) 
Tissue Distribution 
Distribution and elimination of ['*C]-phenanthridone in rats 
after inhalation, 10:3507 (BA;US) 


BACK CONTACT SOLAR CELLS 
Fabrication 
Low energy NMA ion implantation for the formation of back 
surface fields, 10:2119 (J;US) 
Ton Implantation 
Low energy NMA ion implantation for the formation of back 
surface fields, 10:2119 (J;US) 
BACKFILLING 
Materials Testing 
Nuclear technology programs quarterly progress report, 
October-December 1983, 10:1967 (R;US) 
Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 
BACON 
See MEAT 
BACTERIA 


See also ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
METHANOTROPHIC BACTERIA 
SALMONELLA 


Respiration 
Respiratory chain of alkalophilic bacteria. Annual progress 
report, July 1, 1983-April 30, 1984, 10:3425 (R;US) 
BAFFLED TUBES 
Dynamics 
Dynamics of tubes in fluid with tube-baffle interaction, 10:2938 


jymmetry 
Theoretical aspects of hybrid chiral bag models, 10:3711 (J;US) 
BALLOONING INSTABILITY 
Kinetic Equations 
Kinetic analysis of MHD ballooning modes in tokamaks, 
10:3994 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 138 
Magnetic Dipole Moments 
Study of magnetic moments of nuclear excited states at 
TRISTAN, 10:3794 (R;US) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
Solar Flux 
Instantaneous flux distribution on a solar central receiver, 
10:2130 (J;US) 
BARTLESVILLE ENERGY TECHNOLOGY CENTER 
Energy Conservation 
Energy conservation at the Bartlesville Energy Technology 
Center, 10:2555 (BA;GB) 
Weatherization 
Energy conservation at the Bartlesville Energy Technology 
Center, 10:2555 (BA;GB) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BASALT 
Permeability 
Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 
Rock-Fluid Interactions 
Nuclear technology programs quarterly progress report, 
October-December 1983, 10:1967 (R;US) 


BCR PROCESS 
See TRI-GAS PROCESS 
BEAGLES 
Biological Radiation Effects 
Annual report, fiscal year 1983, 10:3469 (R;US) 
BEAM DUMPS 
Secondary Emission 
Design for a short charged secondary beam, 10:3138 (R;US) 
BEAM DYNAMICS 
Report of the Subpanel on Theoretical Computing of the High 
Energy Physics Advisory Panel, 10:4126 (R;US) 
BEAM EMITTANCE 
Optimization 
Optimization of the emittance of electrons (positrons) storage 
rings, 10:3158 (R;FR) 
BEAM FOCUSING MAGNETS 
Beam Optics 
Derivation of Collins’ formulas for beam-shape distortion due 
to sextupoles using Hamiltonian method, 10:3124 (R;US) 
BEAM MONITORS 


Design 
Apparatus for measuring charged particle beam, 10:3204 
(P;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
SPACE CHARGE 
BEAM-PLASMA SYSTEMS 
Acceleration 
Acceleration of ions and electrons by wave-particle 
interactions. Final report 1 March 1982-31 March 1984, 
10:3601 (R;US) 


Theoretical methods in the calculation of the Bremsstrahlung 
recoil force in a nonequilibrium beam-plasma system. 
Technical report, 10:3911 (R;US) 

Simulation 


Sources of hot electrons in laser-plasma interaction with 
emphasis on Raman and turbulence absorption, 10:4056 
(RA;JP) 

Simulation 
Laboratory simulations of controlled energetic electron-beam- 
plasma interactions in space. Interim report, 10:3600 (R;US) 
BEAN PLANT 
See PHASEOLUS 
BEARINGS 
Failures 
Status of understanding for bearing materials, 10:2965 (R;US) 
Materials 
Status of understanding for bearing materials, 10:2965 (R;US) 
EEF 


See MEAT 
BENFIELD PROCESS 
Performance Testing 
Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Draft, 10:1708 (R;US) 
BENTHOS 
Mortality 
Functional properties of a microcosm of the freshwater benthic 
zone and the effects of 2,4-dichlorophenol, 10:3501 (J;DE) 
BENTONITE 


Nuclear technology programs quarterly progress report, 
October-December 1983, 10:1967 (R;US) 
Hydrothermal Alteration 
Nuclear technology programs quarterly progress report, 
October-December 1983, 10:1967 (R;US) 
Permeability 
Diffusion of plutonium in compacted, brine-saturated bentonite, 
10:2006 (R;US) 
Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 


Swelling 
Influence of sand content on swelling pressures and structure 
developed in statically compacted Na-bentonite, 10:2775 
(R;CA) 





BENZALDEHYDE 


Adsorption 
Photochemistry on rough metal surfaces, 10:2903 (J;US) 


Photochemistry on rough metal surfaces, 10:2903 (J;US) 
Excitation 
Photochemistry on rough metal surfaces, 10:2903 (J;US) 
BENZENE 
Dimerization 
Theoretical study of dimeric forms of ground-state benzene 
molecules, 10:2885 (J;US) 
Metabolic Activation 
Induction of sister chromatid exchanges and cell division 
delays in human lymphocytes by microsomal activation of 
benzene, 10:3406 (J;US) 
Production 
Production of chemical feedstock by the methanolysis of 
wood, 10:2112 (P;US) 


Yields of excited states of solutes in irradiated benzene and 
cyclohexane, 10:2917 (J;US) 
Thermal Conductivity 
Instrument for the thermal conductivity of non-electrolyte 
liquids at high temperatures and pressures, 10:1879 (RA;US) 
Toxicity 
Induction of sister chromatid exchanges and cell division 
delays in human lymphocytes by microsomal activation of 
benzene, 10:3406 (J;US) 
BENZOIC ALDEHYDE 
See BENZALDEHYDE 
BENZOPYRENE 
Dose-Response Relationships 
Genotoxic effects of benzo(a)pyrene, 10:3485 (R;SE;In 
Swedish) 
Risk Assessment 
Genotoxic effects of benzo(a)pyrene, 10:3485 (R;SE;In 
Swedish) 
BENZOQUINONES 
Chemical Radiation Effects 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
Electron Transfer 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 


Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polymer, 10:2850 (J;US) 
BERKELIUM 249 TARGET 
Neutron Reactions 
The total neutron cross sections of °Bk and *°Cf below 100 
eV, 10:3836 (J;US) 
BERYLLIUM 


Nondestructive method for detecting machine damage in 
beryllium, 10:3040 (R;US) 
Impact Shock 
Effect on work-hardening in dynamic deformation of 
beryllium, 10:2636 (R;US) 


Nondestructive method for detecting machine damage in 
beryllium, 10:3040 (R;US) 
Mechanical Properties 
Evaluation of beryllium for magnetic fusion components, 
10:2683 (J;NL) 
Nondestructive Testing 
Nondestructive method for detecting machine damage in 
beryllium, 10:3040 (R;US) 
Phase Transformations 
Pressure phase lines and enthalpies for the a-8 and A-liquid 
transitions in beryllium, 10:2637 (R;US) 


Properties 
Evaluation of beryllium for magnetic fusion components, 
10:2683 (J;NL) 
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Physical Radiation Effects 
Comparison of compression properties and swelling of 
beryllium irradiated at various temperatures (Neutron 
beams), 10:2682 (J;NL) 
ion 
Research and development study for optimization of beryllium 
production operations. Monthly technical progress report, 
September 3-30, 1984, 10:2601 (R;US) 
Uses 
Evaluation of beryllium for magnetic fusion components, 
10:2683 (J;NL) 
Health risk implications of using beryllium in fusion reactors, 
10:2436 (J;NL) 
X-Ray Spectroscopy 
Calculation of Si(Li) x-ray detector efficiencies, 10:2822 (R;US) 
BERYLLIUM 10 
Hypernuclei 
Binding energies of AA hypernuclei and the AA interaction, 
10:3705 (J;NL) 
BERYLLIUM 14 
Mass 
14Be via pion double charge exchange, 10:3769 (J;US) 
BERYLLIUM 8 
Energy-Level Transitions 
Calculation of the transition densities for *Be, 10:3773 (J;US) 
Mass 
Calculation of the transition densities for *Be, 10:3773 (J;US) 
BERYLLIUM 9 
Nuclear Magnetic Resonance 
Nuclear magnetic resonance and heavy-fermion 
superconductivity in (U,Th)Beis, 10:2641 (J;US) 
BERYLLIUM 9 REACTIONS 
Capture 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 
Fusion Reactions 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 
BERYLLIUM 9 TARGET 
Electron Reactions 
Measurement of the A-dependence of the EMC effect and R in 
deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Pion Minus Reactions 
Production of leptons in coincidence with prompt muons, 
10:3681 (J;US) 
Proton Reactions 
Measurement of the ratio of 2° to A° inclusive production by 
28.5 GeV/c protons on beryllium, 10:3685 (J;NL) 
BERYLLIUM ALLOYS 
Specific Heat 
New heavy-fermion system, NpBeis, with a comparison to 
UBeis and PuBeis, 10:2646 (J;US) 
Superconductivity 
New heavy-fermion system, NpBeis, with a comparison to 
UBeis and PuBeis, 10:2646 (J;US) 
Tensile Properties 
Design and use of nonstandard tensile specimens for irradiated 
materials testing (Cu-Be), 10:3037 (R;US) 
BERYLLIUM COMPOUNDS 
Fermions 
Nuclear magnetic resonance and heavy-fermion 
superconductivity in (U,Th)Beis, 10:2641 (J;US> 
Superconductivity 
Nuclear magnetic resonance and heavy-fermion 
superconductivity in (U,Th)Beis, 10:2641 (J;JS) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 


BETA DECAY 


For neutron and nuclear decay. 
T Invariance 
Time reversal invariance in polarized neutron beta decay, 
10:3748 (J;FR) 
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Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 

Thermoluminescent Dosemeters 

Complex personal dosimeter, 10:3194 (RA;US) 

Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 

BETATRONS 
Fields 

Improved long-wavelength dispersion relation for the negative 
mass instability in high current conventional and modified 
betatrons. Interim report, 10:3121 (R;US) 

Magnetic Fields 

High-current betatron, Phase I. Final report 22 September 

1980-15 February 1982, 10:3111 (R;US) 
Reviews 

High current induction accelerators. Memorandum report, 

10:3110 (R;US) 
Stability 

Improved long-wavelength dispersion relation for the negative 
mass instability in high current conventional and modified 
betatrons. Interim report, 10:3121 (R;US) 

BETA-W LATTICES 
Electric Conductivity 

Transport behavior of multivalent beta aluminas. Technical 

report, 10:2774 (R;US) 


Transport behavior of multivalent beta aluminas. Technical 
report, 10:2774 (R;US) 
BIG ROCK POINT REACTOR 
Charlevoix, Michigan, USA 
Fuel Rods 
Fuel Performance Improvement Program: poolside fuel 
examination, Big Rock Point - 1983 (EOC 18), 10:2225 


Selexol process simulation, 10:1728 (RA;US) 
BINARY ALLOY SYSTEMS 
Properties 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
Neutron Diffraction 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
Solidification 
1984 model of binary alloy solidification, 10:2609 (R;US) 
BINARY MIXTURES 
Vapor Condensation 
Experimental and theoretical study of condensation in 
multicomponent vapors, 10:3018 (RA;US) 
BINARY STARS 
Star Accretion 
Appearance, number, and history of highly compact binary 
systems in globular clusters, 10:3576 (J;US) 
Star Evolution 
Evolution of highly compact binary stellar systems in globular 
clusters, 10:3577 (J;U's) 
BINDERS 
Recycling 
Laboratory evaluation of selected syncrude products and 
upgraded by-products as pavement recycling agents. Final 
report, Part II, 10:1927 (R;US) 
BINDING ENERGY 
For chemical and nuclear bonding; see also BONDING. 
ions 
Relativistic effects in the binding energies of few-body nuclei, 
10:3749 (BA;NL) 
BIOCENOSES 
See ECOSYSTEMS 
BIOCHEMICAL ACTIVITY 
See BIOCHEMISTRY 


Opportunities for energy conservation through biotechnology, 
10:2552 (R;US) 


BIOPHOTOLYSIS 
Solar Energy Conversion 


Pulp and paper industry energy impacts through 
implementation of biotechnologies, 10:2106 (R;US) 
BIOCONVERSION 
See also BIOPHOTOL YSIS 
Technology Impacts 
portunities for energy conservation through biotechnology, 
10:2552 (R;US) 
Pulp and paper industry energy impacts through 
implementation of biotechnologies, 10:2106 (R;US) 
BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL MATERIALS 


See also BODY FLUIDS 
FOREST LITTER 
TISSUE EXTRACTS 


Chemical Analysis 
Determination of plutonium in the environment, 10:2828 
(RA;DE;In German) 
Holography 
X-ray holography of biological specimens, 10:3216 (R;US) 
Neutron Dosimetry 
Overview of neutron dosimetry in Canada, 10:3181 (RA;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOMASS 
Bioconversion 
portunities for energy conservation through biotechnology, 
10:2552 (R;US) 
Interchangeability 
Peat system STAF. Summarizing final report, 10:1813 (R;SE;In 
Swedish) 
Meetings 
Energy from biomass: building on a generic technology base. 
Proceedings of the second technical review meeting, 10:2078 
(R;US) 
Particle Size 
Biomass pyrolysis with an entrained flow reactor, 10:2055 
(J;US) 
Production 
Energy from biomass: building on a generic technology base. 
Proceedings of the second technical review meeting, 10:2078 
(R;US) 


Biomass pyrolysis with an entrained flow reactor, 10:2055 
G;US) 


Programs 
Energy from biomass: building on a generic technology base. 
Proceedings of the second technical review meeting, 10:2078 
(R;US) 


Processes 
Energy from biomass: building on a generic technology base. 
Proceedings of the second technical review meeting, 10:2078 
(R;US) 
Sixteenth thermochemical conversion contractors’ meeting: 
proceedings, 10:2050 (R;US) 
BIOMASS CONVERSION PLANTS 
Use only for plants converting biomass to fuel, do NOT use for 
plants preparing wastes and biomass for combustion. 
Feasibility Studies 
Economic feasibility of electricity generation on cage layer 
operations, 10:2049 (R;US) 
BIOMASS PLANTATIONS 
Feasibility Studies 
Assessment of the potential of halophytes as energy crops for 
the electric utility industry. Final report, 10:2068 (R;US) 
Land Use 
Assessment of the potential of halophytes as energy crops for 
the electric utility industry. Final report, 10:2068 (R;US) 
BIOPHOTOLYSIS 
Solar Energy Conversion 
Stabilization of biological photosystems: Continuous reactor 
use for hydrogen production through biophotolysis of water, 
10:2033 (R;XE) 





Water 
Stabilization of biological photosystems: Continuous reactor 
use for hydrogen production through biophotolysis of water, 
10:2033 (R;XE) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 


Performance 
Fixed-film, fluidized-bed bioreactors for biooxidation of coal 
gasification wastewaters, 10:1757 (BA;US) 
Water Treatment 
Fixed-film, fluidized-bed bioreactors for biooxidation of coal 
gasification wastewaters, 10:1757 (BA;US) 


Chemical Radiation Effects 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
Electron Transfer 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
G Value 
Yields of excited states of solutes in irradiated benzene and 
cyclohexane, 10:2917 (J;US) 
Stress 
Flooding and SO: stress interaction in Betula papyrifera and B. 
nigra seedlings, 10:3502 (J;US) 


Inventories 
Vertebrates of the Idaho National Engineering Laboratory, 
10:3312 (R;US) 


Population Density 
Lesser Black-backed Gull, Larus fuscus, in Labrador waters, 
10:3386 (J;CA) 


Crystal Field 
le interaction of thallium in bismuth, 10:2614 
(RA;DE;In German) 
Electronic Structure 
Chemical sensors based on electron tunneling, 10:2599 
(RA;US) 
NMR 
Knight shift of astatine and radon in bismuth, 10:2615 
(RA;DE;In German) 
Physical Radiation Effects 
Study of irradiation defects in bismuth by electric transport 
measurements, 10:2612 (R;FR;In French) 
BISMUTH 209 TARGET 
Krypton 84 Reactions 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 


See also ASPHALTS 
Chemical Composition 
An investigation of waxes isolated from heavy oils produced 
from northwest asphalt ridge tar sands, 10:1923 (J;US) 
Pour Point 
An investigation of waxes isolated from heavy oils produced 
from northwest asphalt ridge tar sands, 10:1923 (J;US) 
Structural Chemical Analysis 
An investigation of waxes isolated from heavy oils produced 
from northwest asphalt ridge tar sands, 10:1923 (J;US) 
BITUMINOUS COAL 
Chemical Composition 
Evaluation of Illinois No. 5 coal and Texas lignite in the Shell 
Coal Gasification Process (SCGP), 10:1723 (RA;US) 
Combustion Products 
Aerosol formation from pulverized coal combustion. Quarterly 
reports 1, 2 and 3, 10:1828 (R;US) 


Evaluation 
Evaluation of Illinois No. 5 coal and Texas lignite in the Shell 
Coal Gasification Process (SCGP), 10:1723 (RA;US) 
BLACK HOLES 
Gamma Radiation 
Gamma-rays from rotating black holes, 10:3587 (J;US) 
Rotation 


Gamma-rays from rotating black holes, 10:3587 (J;US) 


ERA-10/2/ 94S 


Star Accretion 
Gamma-rays from rotating black holes, 10:3587 (J;US) 
Nonadiabatic self-consistent spherical accretion as a model for 
quasars and active galactic nuclei, 10:3581 (J;US) 
BLACK SHALES 
Chemical Analysis 
Geochemistry of oil shales in Eastern Kentucky, 10:1912 
(J;US) 


Eastern gas shale (EGS) research, 10:1891 (R;US) 


Determination of mineback field site availability. Final report 6 
December 1982-5 April 1985, 10:1901 (R;US) 


Geochemistry of oil shales in Eastern Kentucky, 10:1912 
(J;US) 
Mechanical Properties 
Eastern gas shale (EGS) research, 10:1891 (R;US) 
Research Programs 
Eastern gas shale (EGS) research, 10:1891 (R;US) 
Seismic Surveys 
Eastern gas shale (EGS) research, 10:1891 (R;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 
Fuels 
Rational use and diversification of types of energy that can be 
used in the blast furnace (Report on ECSC contract 7210- 
AA/205), 10:1766 (R;XE;In French) 
Process Control 
Rational use and diversification of types of energy that can be 
used in the blast furnace (Report on ECSC contract 7210- 
AA/205), 10:1766 (R;XE;In French) 
Reducing Agents 
Rational use and diversification of types of energy that can be 
used in the blast furnace (Report on ECSC contract 7210- 
AA/205), 10:1766 (R;XE;In French) 
BLASTS 
See EXPLOSIONS 
BLOOD 
Irradiation 
Are there unexploited possibilities for the therapeutic use of 
radioactive and stable isotopically labeled DNA precursors 
and extracorporeal irradiation of the blood in treatment of 
leukemia, 10:3472 (J;DE) 
BLOOD FLOW 
Calculation Methods 
Simultaneous determination of cerebral blood flow and 
partition coefficient with a freely diffusable tracer, 10:3445 
(R;US) 
BLOOD PLATELETS 
Diagnostic Uses 
Kinetics of In-111-labelled platelets during intensive 
intermittent-flow platelet pheresis, 10:3432 (RA;ZA) 
Splenic platelet pool, 10:3433 (RA;ZA) 
BLOOD SERUM 
Biological Radiation Effects 
Effects of sera from Ra dial painters on the mitogenic 
responses of normal human lymphocytes, 10:3470 (J;GB) 
BLOOD VESSELS 
Cell Proliferation 
Oxygen tension regulated the expression of angiogenesis factor 
by macrophages, 10:3404 (J;US) 
BNL 
Cryogenic Cables 
Cryo-electric testing of a 1000 MVA superconducting power 
transmission system, 10:2995 (BA;US) 
Data Acquisition Systems 
Data Collection Interface used by the BNL Data Acquisition 
and Analysis Complex, 10:3161 (R;US) 
Heavy Ion Accelerators 
RHIC and quark matter: proposal for a relativistic heavy ion 
collider at Brookhaven National Laboratory, 10:3133 (R;US) 
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Helium Dilution R 
Combined cold compressor/ejector helium refrigerator cycle, 
10:2982 (BA;US) 
Superconducting Generators 
Cryo-electric testing of a 1000 MVA superconducting power 
transmission system, 10:2995 (BA;US) 
BODY FLUIDS 


See also BLOOD 
MILK 


Contamination 
Potential toxicity from nickel contamination of intravenous 
fluids, 10:3444 (J;US) 

BOHR APPROXIMATION 

See NILSSON-MOTTELSON MODEL 
BOHR-MOTTELSON MODEL 

See NILSSON-MOTTELSON MODEL 
BOHUNICE V-1 REACTOR 

Trnava, West Slovakia, Czechoslovakia 
Mechanical Vibrations 

Some results of applying power cepstrum to analysis of vibro- 
acoustic diagnostic measurements of main circulating pump 
vibrations on unit 1 of nuclear power plant V-1, 10:2247 
(RA;CS;In Slovak) 

Vibrations of main components of nuclear power plant V-1 
primary circuit in steady-state regimes, 10:2246 (RA;CS;In 
Slovak) 

Coolant Circuits 

Vibrations of main components of nuclear power plant V-1 
primary circuit in steady-state regimes, 10:2246 (RA;CS;In 
Slovak) 


Some results of applying power cepstrum to analysis of vibro- 
acoustic diagnostic measurements of main circulating pump 
vibrations on unit 1 of nuclear power plant V-1, 10:2247 
(RA;CS;In Slovak) 

BOILER FUEL 
See BOILER FUELS 
BOILER FUELS 
Cost 

Cost and quality of fuels for electric utility plants, 10:2205 

(R;US) 
Evaluation 

Advanced development of a coal/limestone fuel pellet for 

industrial boilers, 10:3089 (RA;US) 
BOILERS 


See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 
WASTE HEAT BOILERS 


Combustion Control 
Combustion modifications for coal-fired stoker boilers, 10:3088 
(RA;US) 


Calculation of flue gas loss of industrial and domestic 
condensing flue gas boilers, 10:3100 (R;DK;In Danish) 
Flow Models 
Three-dimensional analysis of heat transfer and gas flow in a 
radiant furnace, 10:2481 (R;US) 
Flue Gas 
Advanced development of a coal/limestone fuel pellet for 
industrial boilers, 10:3089 (RA;US) 
Combustion modifications for coal-fired stoker boilers, 10:3088 
(RA;US) 
Environmental assessment of industrial boilers firing coal-liquid 
mixtures and wood, 10:3091 (RA;US) 
Low-NO/sub x/ fiber burner application to gas-fired firetube 
boilers, 10:3090 (RA;US) 
Fly Ash 
Characteristics of emitted fly ash and trace elements from 
utility boilers fired with pulverized coal, 10:2219 (R;NL) 
Heat Transfer 
Three-dimensional analysis of heat transfer and gas flow in a 
radiant furnace, 10:2481 (R;US) 
Industrial Wastes 
Characteristics of emitted fly ash and trace elements from 
utility boilers fired with pulverized coal, 10:2219 (R;NL) 


Formation and control of pollutant emissions during stoker- 
fired coal combustion, 10:1832 (RA;US) 


BOILING 
Prediction of incipient boiling of low pressure water in a 
horizontal forced convection channel, 10:3027 (R;TW) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLTED JOINTS 
M 
Bolt failure detection, 10:2405 (P;US) 
Stress Corrosion 
Preloading of bolted connections in nuclear reactor component 
supports, 10:2306 (R;US) 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Flux Synthesis 
An interpolation method for the transport theory and its 
application in fusion neutronics analysis, 10:4110 (J;US) 
Interpolation 
An interpolation method for the transport theory and its 
application in fusion neutronics analysis, 10:4110 (J;US) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BOLTZMANN-VLASOV EQUATION 
Hamiltonians 
Noncanonical Hamiltonian methods in plasma dynamics, 
10:3973 (RA;JP) 
BONE MARROW CELLS 
Bioassay 
Influence of in vivo incubation of aged murine spleen colony- 
forming units on their proliferative capacity, 10:3407 (J;CH) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Environmental Impact Statements 
Wholesale power rate increase. Final environmental statement, 
10:3375 (R;US) 
Superconducting Magnetic Energy Storage 
Design and operation of the 30 MJ superconducting magnetic 
storage system on the Bonneville Power Administration bus, 
10:2994 (BA;US) 
BORATES 
Specific compounds, except those of significance to energy reserach 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Preparation 
Thionitrosyl and bridging sulfide complexes of 
dicarbonyl[hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
Infrared Spectra 
Thionitrosyl and bridging sulfide complexes of 
dicarbony][hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
BOREHOLES 
Gravity Surveys 
Principal facts and density estimates for borehole gravity 
stations in boreholes RRL-3, -4, -5, -6B, -7, -8, and -9 at the 
Hanford Site, Benton County, Washington, 10:3534 (R;US) 
Monitoring 
Assessment of drilling fluid tracers used to monitor borehole 
development for hydrochemical sampling, 10:1983 (R;US) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Effects 
Distribution of boron in cells of dicotyledonous plants in 
relations to growth, 10:3321 (J;US) 


Distribution of boron in cells of dicotyledonous plants in 
relations to growth, 10:3321 (J;US) 
Toxicity 
Toxic trace elements and oil shale production, 10:1928 (J;US) 
BORON 10 REACTIONS 
Charged-Particle Transport 
The transport of heavy charged particles in a cylindrical 
nuclear-pumped plasma, 10:4024 (J;US) 





Fusion Reactions 
Heavy-ion fusion at sub-barrier energies, 10:3763 (RA;DE) 
BORON 10 TARGET 
Boron 10 Reactions 
Heavy-ion fusion at sub-barrier energies, 10:3763 (RA;DE) 
Proton Reactions 
Invariant observables in a systematics of the (p, 7) reaction, 
10:3744 (R;CA) 
BORON CARBIDES 
Physical Radiation Effects 
Temperature dependence of the damage microstructures in 
neutron-irradiated vanadium, 10:2681 (J;NL) 
BOROSILICATE GLASS 


it of a leach model for a commercial nuclear waste 
glass, 10:1992 (J;US) 

Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 

User’s guide to PROTOCOL, a numerical simulator for the 
dissolution reactions of inorganic solids in aqueous solutions, 
10:2007 (R;US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOSCH PROCESS 
Chemical Reaction Kinetics 

Role of homogeneous formate complexes in the water gas shift 
reaction catalyzed by the group 6 metal carbonyls, 10:2036 
G;US) 

BOSE-EINSTEIN GAS 
Hard-Sphere Model 
Classical and quantum hard spherre fluids: Theory and 
experiment, 10:3659 (J;US) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY LAYERS 
Atmospheric Chemistry 
Non-precipitating cumulus cloud study, 10:3285 (R;US) 
Charged-Particle Transport 

Particle transport in toroidal plasmas at low beta values, 

10:3999 (R;SE) 
Mathematical Models 

Stability of nonlinear singularly perturbed systems, 10:3021 

(RA;US) 
BOUNDARY-VALUE PROBLEMS 
Finite Element Method 
Preconditioned iterative methods for nonselfadjoint or 
indefinite elliptic boundary value problems, 10:4123 (R;US) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


See also CEREBRUM 


Development of gamma emitting receptor-binding radiotracers 
for imaging the brain and pancreas. Progress report, 
February 1983-September 1984, 10:3387 (R;US) 

BREEDING BLANKETS 
Capture 


Neutron and 
10:2274 (J;US) 


-ray physics in fast reactor blankets, 


Influence of irradiation and thermal creep on stress 
redistribution in fusion blankets, 10:4083 (J;NL) 


Influence of irradiation and thermal creep on stress 
redistribution in fusion blankets, 10:4083 (J;NL) 
Gamma Spectra 
Neutron and gamma-ray physics in fast reactor blankets, 
10:2274 (J;US) 
Reactions 


Neutron and gamma-ray physics in fast reactor blankets, 
10:2274 (J;US) 
Spectra 


Neutron and 
10:2274 (J;US) 


-ray physics in fast reactor blankets, 
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Stress Analysis 
Magnetically-induced forces on a ferromagnetic HT-9 first 
wall/blanket module, 10:4084 (J;NL) 
Thermal Conductivity 
Thermal conductivities for sintered and sphere-pac LieO and 
y~ LiAIO: solid breeders with and without irradiation 
effects, 10:4028 (R;US) 
Thermonuclear Reactor Materials 
Application of vanadium alloys to a fusion reactor blanket, 
10:4091 (J;NL) 
BREEDING PELLETS 
Laser Implosions 
Inertial confinement fusion method producing line source 
radiation fluence, 10:4092 (P;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 
Marine Disposal 
Aquatic disposal of brine geopressured aquifers, 10:1874 
(BA;US) 
BROMINE IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
BRONCHOGENIC CARCINOMA 


See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 


BROOKHAVEN AGS 
Beam Injection 
25 pA pulsed polarized H™ ion source, 10:3132 (R;US) 
AGS fixed target program with nuclear beams, 10:3115 (R;US) 
Polarized Beams 
25 pA pulsed polarized H™ ion source, 10:3132 (R;US) 
BROOKHAVEN INTERSECTING STORAGE ACCELERAT 
See ISABELLE STORAGE KINGS 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Waste Product Utilization 
Project on sulfur dioxide removal and waste products 
utilization process. Final report, 10:2538 (R;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Energy Conservation 

Energy economy control system of buildings. Research report, 
10:2517 (R;FI;In Finnish) 

Recommendations for energy conservation standards and 
guidelines for new commercial buildings. Volume III. 
Description of the test process. Appendix C: life-cycle code 
documentation, 10:2512 (R;US) 

Heat Storage 

Experience of heat storage in a stone heat store, 10:2412 

(R;SE;In Swedish) 
Heat Transfer 

Heat-transfer enhancement in natural convection enclosure 

flow, 10:2151 (R;US) 
Passive Solar Heating Systems 
Heat-transfer enhancement in natural convection enclosure 
flow, 10:2151 (R;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUMPY TORI 
See also ELMO BUMPY TORUS 
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Stability 
Comments on stability of bumpy torus, 10:3967 (RA;JP) 
Theta Pinch 
Stability of a modified bumpy torus, 10:3966 (RA;JP) 
BUNKER OILS 
See RESIDUAL FUELS 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
See also GAS BURNERS 
OIL BURNERS 


Performance 
Bench-scale NO emissions testing of world coals: influence of 
particle size and temperature, 10:3082 (RA;US) 
BURSA OF FABRICIUS 
See BIRDS 
BUTANE 
Data Compilation 
Monthly Petroleum Statistics Report, December 1981, 10:1864 
(R;US) 
Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
Decomposition 
Heteronuclear triatomic transition-metal cluster ions in the gas 
phase. Activation of C-H bonds in alkanes by FeCozi, 
10:2871 (J;US) 
BUTENES 
Hydrogenation 
Hydrodesulfurization by reduced molybdenum sulfides: activity 
and selectivity of Chevrel phase catalysts, 10:2858 (R;US) 
B 
See BUTENES 
BWR TYPE REACTORS 
See also BIG ROCK POINT REACTOR 
CHINSHAN-1 REACTOR 
ENRICO FERMI-2 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
Simulation 
ORIGEN2: A versatile computer code for calculating the 
nuclide compositions and characteristics of nuclear materials, 
10:2286 (J;US) 
Fuel Assemblies 
Assessment of Biasi and Columbia University CHF correlations 
with GE 3x3 rod bundle experiment, 10:2346 (R;US) 
Reactivity initiated accident test series Test RIA 1-4 fuel 
behavior report, 10:2392 (R;US) 
Fuel Rods 
Chemical behavior of fission products in the ORNL fission 
product release program. Supplement, 10:2224 (R;US) 
Human Factors Engineering 
US Nuclear Regulatory Commission Human Factors Program 
Plan. Revision 1, 10:2375 (R;US) 
Inverters 
Data summaries of Licensee Event Reports of inverters at US 
Commercial Nuclear Power Plants, January 1, 1976- 
December 31, 1982, 10:2279 (R;US) 
Meltdown 
Thermal-hydraulic uncertainties affecting severe accident 
progression, 10:2400 (R;US) 
Threshold for sweepout from pedestal region of Mark III 
containment, 10:2349 (R;US) 


Nuclear power plant design innovation for the 1990s: a 
preliminary assessment, 10:2285 (R;US) 
Power Generation 
World nuclear power reactor performance, 10:2228 (R;CA) 
Suppression 


Pressure supression pool thermal mixing, 10:2384 (R;US) 
Pressure Vessels 
Statistical evaluation of the metallurgical test data in the ORR- 
PSF-PVS irradiation experiment, 10:2229 (R;US) 
Radioactive Waste Processing 
Solidification and leaching of boric acid and resin LWR 
wastes, 10:2322 (R;US) 


Toxicity 


Reactor Accidents 
MARCON - development and applications to containment 
loading calculations, 10:2402 (R;US) 
Reactivity initiated accident test series Test RIA 1-4 fuel 
behavior report, 10:2392 (R;US) 
Reactor Core Disruption 
Fuel and control rod failure behavior during degraded core 
accidents, 10:2348 (R;US) 
Reactor Decommissioning 
Technology, safety and costs of decommissioning a reference 
boiling water reactor power station. Classification of 
decommissioning wastes. Addendum 2, 10:2380 (R;US) 
Reactor Materials 
Long-term embrittlement of cast duplex stainless steels in 
LWR systems. Annual report, October 1982-September 
1983, 10:2230 (R;US) 
Statistical evaluation of the metallurgical test data in the ORR- 
PSF-PVS irradiation experiment, 10:2229 (R;US) 
Reactor Operators 
US Nuclear Regulatory Commission Human Factors Program 
Plan. Revision 1, 10:2375 (R;US) 
Reactor Safety 
Reactor safety research quarterly report, July-September 1983 
and October-December 1983. Volumes 27 and 28, 10:2385 
(R;US) 
Risk Assessment 
Probabilistic risk assessment (PRA) reference document. Final 
report, 10:2377 (R;US) 
Water Chemistry 
Water chemistry of PWR power plant, 10:2227 (R:KR) 
BYRON-1 REACTOR 
Byron, Illinois, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Byron 
Station, Units 1 and 2 (Dockets Nos. STN 50-454 and STN 
50-455), 10:2373 (R;US) 
BYRON-2 REACTOR 
Byron, Illinois, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Byron 
Station, Units 1 and 2 (Dockets Nos. STN 50-454 and STN 
50-455), 10:2373 (R;US) 


CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 
Activation Analysis 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Adsorption 
Organic compl t-enhanced mobility of toxic elements in 
low-level wastes, 10:2004 (R;US) 
Biochemical Reaction Kinetics 
Cadmium uptake kinetics in intact soybean plants, 10:3503 
(J;US) 
Concentration 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Environmental Transport 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Multi-Element Separation 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Root Absorption 
Cadmium uptake kinetics in intact soybean plants, 10:3503 
(J;US) 
Toxicity 
Behavioral toxicology of heavy metals, 10:3477 (BA;US) 








en investigation of uptake in standing crops. 
farming crops uptake of trace elements from soil and 
ae 10:3313 (R;SE;In Swedish) 
CADMIUM SULFIDE SOLAR CELLS 
Fabrication 
Development of low-cost cadmium sulphide sintered ceramic 
ribbon solar cells for terrestrial applications, 10:2105 (R;LU) 
CADMIUM SULFIDES 


Development of low-cost cadmium sulphide sintered ceramic 
ribbon solar cells for terrestrial applications, 10:2105 (R;LU) 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCITE 


Decomposition . ; 
Rearrangement of porous CaO aggregates during calcite 
decomposition in vacuum, 10:2749 (J;US) 


Properties 
Adsorption from flooding solutions in porous media. A study 
of interactions of surfactants and pol with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 
CALCIUM 
Electron Reactions 
Measurement of the A-dependence of the EMC effect and R in 
deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Intestinal Absorption 
Role of dietary sodium in renal excretion and intestinal 
absorption of calcium and in vitamin D metabolism, 10:3427 
(RA;ZA) 
CALCIUM 40 
E3-Transitions 
(*He,t) reaction at 197 MeV on "C, **Mg, 7*Si and “Ca, 
10:3774 (J;NL) 
CALCIUM 40 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Thermalization in high energy nuclear collisions, 10:3789 
GJ;NL) 
Heavy Ion Reactions 
Compression and expansion at the Bevalac, 10:3801 (R;US) 
CALCIUM 40 TARGET 
Alpha Reactions 
Folding-model analysis of elastic and inelastic a-particle 
scattering using a density-dependent force, 10:3788 (J;NL) 
Calcium 40 Reactions 
Compression and expansion at the Bevalac, 10:3801 (R;US) 
Thermalization in high energy nuclear collisions, 10:3789 
G;NL) 
Helium 3 Reactions 
(®He,t) reaction at 197 MeV on C, **Mg, **Si and “Ca, 
10:3774 (J:NL) 
Pion Minus Reactions 
Excitation of giant resonances in the Ca isotopes in (arsup(+- 
),r°) reactions, 10:3790 (J;NL) 
Pion Plus Reactions 
Excitation of giant resonances in the Ca isotopes in (asup(+- 
),7°) reactions, 10:3790 (J;NL) 
CALCIUM 42 TARGET 
Pion Minus Reactions 
Excitation of gi giant resonances in the Ca isotopes in (wsup(+- 
),7°) reactions, 10:3790 (J;NL) 
Plus Reactions 
Excitation of giant resonances in the Ca isotopes in (arsup(+- 
),7°) reactions, 10:3790 (J;NL) 
CALCIUM 44 TARGET 
Pion Minus Reactions 
Excitation of giant resonances in the Ca isotopes in (arsup(+- 
),7°) reactions, 10:3790 (J;NL) 
Pion Plus Reactions 
Excitation of gi 


giant resonances in the Ca isotopes in (zrsup(+- 
),7°) reactions, 10:3790 (J;NL) 
CALCIUM 46 TARGET 
Pion Minus Reactions 
Excitation of giant resonances in the Ca isotopes in (asup(+- 
),7r°) reactions, 10:3790 (J;NL) 
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Pion Plus Reactions 
Excitation of giant resonances in the Ca isotopes in (arsup(+- 
),7°) reactions, 10:3790 (J;NL) 
CALCIUM 48 TARGET 
Pion Minus Reactions 
Excitation of giant resonances in the Ca isotopes in (asup(+-- 
),7°) reactions, 10:3790 (J;NL) 
Pion Plus Reactions 
Excitation of giant resonances in the Ca isotopes in (asup(+- 
),7°) reactions, 10:3790 (J;NL) 
CALCIUM 50 
Beta-Minus Decay 
Decays of *°Sc, ®°Sc/sup m/, °°Ca, and “7K, 10:3786 (J;US) 
CALCIUM ISOTOPES 


See also CALCIUM 40 
CALCIUM 50 


Isotope Separation 
Mound activities in chemical and physical research: January- 
June 1984, 10:2021 (R;US) 
CALCIUM OXIDES 
See also ZIRCONOLITE 
Crystal-Phase Transformations 
Rearrangement of porous CaO aggregates during calcite 
decomposition in vacuum, 10:2749 (J;US) 
Electron Spectra 
Quantitative electron energy-loss measurements on the system 
ZrO2-CaO, 10:2737 (J;US) 
Microstructure 
Rearrangement of porous CaO aggregates during calcite 
decomposition in vacuum, 10:2749 (J;US) 
Porosity 
Rearrangement of porous CaO aggregates during calcite 
decomposition in vacuum, 10:2749 (J;US) 
Quantitative Chemical Analysis 
Quantitative electron energy-loss measurements on the system 
ZrO2-CaO, 10:2737 (J;US) 
CALIBRATION STANDARDS 
Procedural standards for radioactivity measurements. Final 
report, 10:3179 (R;US) 
CALIFORNIA 
See also LONG VALLEY 
Pines 
Dendrochronology of bristlecone pine: a progress report, 
10:3526 (J;US) 
CALIFORNIUM 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polymer, 10:2850 (J;US) 
CALIFORNIUM 249 TARGET 
Neutron Reactions 
The total neutron cross sections of 7*°Bk and *“°Cf below 100 
eV, 10:3836 (J;US) 
CALIFORNIUM 252 
Neutron Emission 
Variation with excitation energy of even-odd charge effects in 
252Cf fission neutron emission, 10:3833 (RA;AU) 
Spontaneous Fission 
Measurements of the energy dependence of prompt neutron 
emission from *°*U, 7*5U, 7°°Pu, and **!Pu for E /SUB n/ 
= 0.005 to 10 eV relative to emission from spontaneous 
fission of *5*Cf, 10:2297 (J;US) 
Variation with excitation energy of even-odd charge effects in 
282Cf fission neutron emission, 10:3833 (RA;AU) 
CALLAWAY-1 REACTOR 
Fulton, Missouri, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Callaway 
Plant, Unit No. 1 (Docket No. STN 50-483). Supplement 
No. 4, 10:2371 (R;US) 
CALORIMETERS 
Calibration 
Flow adsorption calorimetry with supercritical fluids on silica 
gel. Quarterly report, July 30-October 31, 1984, 10:3210 
(R;US 
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Computerized Control Systems 
Automated servo controlled calorimetry, 10:3217 (R;US) 
Design 
Flow adsorption calorimetry with supercritical fluids on silica 
gel. Quarterly report, July 30-October 31, 1984, 10:3210 
(R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRY 
Optimization 
Upgraded waterflow calorimetry for a total beam energy 
system for doublet III neutral beams, 10:4112 (BA;US) 


Microchannel plate pinhole camera for 20 to 100 keV x-ray 
imaging, 10:4080 (R;US) 
Streak Photography 
Neutron streak camera electron gun design, 10:3987 (R;US) 
CANDU TYPE REACTORS 
Computerized Simulatiou 
ORIGEN2: A versatile computer code for calculating the 
nuclide compositions and characteristics of nuclear materials, 
10:2286 (J;US) 
Natural Convection 
Two-phase natural circulation experiments in a pressurized 
water loop with CANDU geometry, 10:2263 (R;CA) 
Primary Coolant Circuits 
Two-phase natural circulation experiments in a pressurized 
water loop with CANDU geometry, 10:2263 (R;CA) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CARBANIONS 
Photochemistry 
Carbanion photochemistry. 11. 1,3-diph 
10:2902 (J;US) 
CAREiNOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 


DIAMONDS 
GRAPHITE 


Chemical Reactions 
Chemistry and morphology of coal liquefaction. Annual report, 
October 1, 1983-September 30, 1984, 10:1737 (R;US) 
Deposition 
Ion beam deposition of ceramic-like coatings, 10:2745 (BA;US) 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Electron Reactions 

Measurement of the A-dependence of the EMC effect and R in 

deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Ton Collisions 

Charge distribution of 91.6-MeV-Ar sup(q+) ions after foils, 
10:3619 (RA;DE;In German) 

Charge distribution of 91.6-MeV Ar ions after foils for 
different K-vacancy decay mechanisms, 10:3620 (RA;DE;In 
German) 

Ionization of fast foil-excited ion beams in electromagnetic 
fields, 10:3626 (RA;DE) 

Ton Scattering Analysis 
Low energy alkali ion scattering from a clean and adsorbate 
covered Mo(001) surface, 10:2848 (J;NL) 

Kaon Plus Reactions 

Production of low-mass K* @ systems on nuclei, 10:3572 (J;US) 
Solubility 

Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
X-Ray Spectroscopy 

Calculation of Si(Li) x-ray detector efficiencies, 10:2822 (R;US) 

CARBON 12 REACTIONS 

Compound-Nucleus Reactions 

Nuclear structure and reactions studied with the Darmstadt- 
Heidelberg crystal ball, 10:3739 (R;US) 

Fusion Reactions 
Heavy-ion fusion at sub-barrier energies, 10:3763 (RA;DE) 





CARBON 14 COMPOUNDS 
Inhalation 


Inelastic 
Quasimolecular single-nucleon effects in heavy-ion collisions, 
10:3843 (R;US) 
Precompound-Nucleus Emission 
ilibrium neutrons in the reaction “Ho + ™C at * 
MeV/n, 10:3809 (RA;DE;In German) 
Total Cross Sections 
Direct measurements of total reaction cross sections at E/A = 
30 and 83 MeV, 10:3780 (RA;DE;In German) 
CARBON 12 TARGET 
Antiproton Reactions 
Relativistic impulse-approximation calculation of p-bar-nucleus 
elastic scattering, 10:3767 (J;US) 
Beryllium 9 Reactions 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 
Carbon 12 Reactions 
Nuclear structure and reactions studied with the Darmstadt- 
Heidelberg crystal ball, 10:3739 (R;US) 
Carbon 13 Reactions 
Elastic scattering of *C on C at 20 MeV/nucleon, 10:3765 
(RA;DE;In German) 
Helium 3 Reactions 
(*He,t) reaction at 197 MeV on ™*C, Mg, **Si and “Ca, 
10:3774 (J;NL) 
Neutron Reactions 
The '*C(n,a) reaction and the kerma factor for carbon at E 
/SUB n/ = 14.1 MeV, 10:3775 (J;US) 
Oxygen 16 Reactions 
Determination of potentials from the scattering function, 
10:3762 (RA;DE) 
Reactions 


Multifragmentation of nuclei, 10:3764 (RA;DE) 
CARBON 13 REACTIONS 
Charge-Exchange Reactions 
Charge exchange reaction **Ni (#°C,!°N) 5*Co, 10:3785 
(RA;DE;In German) 


Scattering 
Model for spin-flip reaction in heavy-ion inelastic scattering, 
10:3777 (RA;DE) 
Neutron Transfer 
Quasimolecular single-nucleon effects in heavy-ion collisions, 
10:3843 (R;US) 


Scattering 
Elastic scattering of *C on '*C at 20 MeV/nucleon, 10:3765 
(RA;DE;In German) 
CARBON 13 TARGET 
Carbon 12 Reactions 
Quasimolecular single-nucleon effects in heavy-ion collisions, 
10:3843 (R;US) 
Carbon 13 Reactions 
Quasimolecular single-nucleon effects in heavy-ion collisions, 
10:3843 (R;US) 
Pion Plus Reactions 
13C(m*,a~ ) 30 near the Ass resonance, 10:3771 (J;US) 
Reply to “Comment on the alpha-alpha potential”, 10:3772 
G;US) 
CARBON 14 
Measuring Methods 
Atmospheric *C changes resulting from fossil fuel CO2 release 
and cosmic ray flux variability, 10:3309 (J;NL) 


Production 
Atmospheric *C changes resulting from fossil fuel CO2 release 
and cosmic ray flux variability, 10:3309 (J;NL) 
Tracer Techniques 
Catalytic cracking of n-hexadecane. VI. Carbon-14 tracer 
studies of reactions over amorphous silica-alumina 
and zeolite catalysts, 10:1862 (J;US) 
CARBON 14 COMPOUNDS 
Excretion 
Distribution and elimination of [**C]-phenanthridone in rats 
after inhalation, 10:3507 (BA;US) 
Inhalation 
Distribution and elimination of [**C]-phenanthridone in rats 
after inhalation, 10:3507 (BA;US) 





CARBON 14 COMPOUNDS 
intestinal Absorption 


Absorption i ; 
Distribution and elimination of ['*C]-phenanthridone in rats 
after inhalation, 10:3507 (BA;US) 
Tissue Distribution 
Distribution and elimination of ['*C]-phenanthridone in rats 
after inhalation, 10:3507 (BA;US) 
CARBON 14 TARGET 
Pion Minus Reactions 
14Be via pion double charge exchange, 10:3769 (J;US) 
CARBON 17 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
CARBON 18 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
CARBON DIOXIDE 
Air Pollution Abatement 
Environmental assessment of industrial process combustion 
equipment modified for low-NO/sub x/ operation, 10:1854 
(RA;US) 
Environmental assessment of industrial boilers firing coal-liquid 
mixtures and wood, 10:3091 (RA;US) 
Annual Variations 
First Detection of Carbon Dioxide Effects: workshop summary 
8-10 June 1981, Harpers Ferry, W.V., 10:3300 (J;US) 
Biological Effects 
Response of plants to increased carbon dioxide, 10:3497 
(RA;US) 
Environmental Effects 
First Detection of Carbon Dioxide Effects: workshop summary 
8-10 June 1981, Harpers Ferry, W.V., 10:3300 (J;US) 
Environmental Impacts 
Changing climate. Report of the Carbon Dioxide Assessment 
Committee, 10:2433 (R;US) 
Climatic warming and carbon dioxide, 10:3291 (RA;US) 
Effect of elevated atmospheric CO: on plant communities. 
Final report, 10:3253 (R;US) 


Apparatus for moderate temperature vapor-liquid equilibrium 
measurements of CO:-isobutane systems, 10:2045 (RA;US) 
Global Aspects 
First Detection of Carbon Dioxide Effects: workshop summary 
8-10 June 1981, Harpers Ferry, W.V., 10:3300 (J;US) 


Promoter modifications of catalytic activity and selectivity. 
Progress report, April 1, 1984-October 1, 1984, 10:2046 
(RUS) 

Phase Studies 

Improvement of CO: flood performance. Quarterly report, 

July 1, 1984-September 30, 1984, 10:1851 (R;US) 


Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Draft, 10:1708 (R;US) 

CARBON DIOXIDE INJECTION 
Bench-Scale 


Experiments 
Improvement of CO: flood performance. Quarterly report, 
July 1, 1984-September 30, 1984, 10:1851 (R;US) 
Phase Studies 
Improvement of CO: flood performance. Quarterly report, 
July 1, 1984-September 30, 1984, 10:1851 (R;US) 
CARBON DIOXIDE LASERS 
Fabrication 


Design of FIR lasers with integrated pump lasers, 10:3949 
(RA;JP) 


Far Infrared Radiation 
Design of FIR lasers with integrated pump lasers, 10:3949 
(RA;JP) 
Injection-locked TEA CO; laser for driving FIR lasers, 
10:3950 (RA;JP) 
Systems Analysis 
Injection-locked TEA CO; laser for driving FIR iasers, 
10:3950 (RA;JP) 
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CARBON MONOXIDE 
Absorption Spectroscopy 
Millimeter and submillimeter wave absorption by atmospheric 
pollutants and constituents, 10:3298 (J;GB) 


Extensions of electron stimulated desorption measurements. 
Investigation of gas adsorption on Cu layers deposited on a 
tungsten (110) surface. Annual summary report 1 July 1983- 
30 June 1984, 10:2856 (R;US) 

Role of multiple scattering within inverse-photoemission 
studies of unoccupied molecular adsorbate levels, 10:2800 
(J;US) 

Air Pollution Abatement 

Combustion modification to reduce wood stove emissions, 
10:2514 (RA;US) 

Environmental assessment of industrial process combustion 
equipment modified for low-NO/sub x/ operation, 10:1854 
(RA;US) 

Environmental assessment of industrial boilers firing coal-liquid 
mixtures and wood, 10:3091 (RA;US) 

Air Pollution Control 

Trace emissions in resource recovery problems, issues and 

possible control techniques, 10:3246 (RA;US) 
Chemical Reactions 

Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Progress report, September 16, 1983- 
October 10, 1984, 10:2927 (R;US) 

Chemisorption 

CO methanation on low-weight loading Ni/Al,Os: multiple 
reaction sites, 10:2864 (J;US) 

Effects of metal-support interactions on the chemisorption of 
He and CO on Pd/SiOz and Pd/La2Os, 10:2884 (J;US) 

Small-cluster analogs of CO adsorption on Cu/Ru(0001): 
Total-energy and carbon-metal stretch frequency 
calculations, 10:2642 (J;US) 

Emission Spectra 

Spectroscopy of trapped molecular ions. Progress report, 

September 1, 1983-August 31, 1984, 10:3609 (R;US) 
Hydrogenation 

Promoter modifications of catalytic activity and selectivity. 
Progress report, April 1, 1984-October 1, 1984, 10:2046 
(R;US) 

Ion Scattering Analysis 

Low energy alkali ion scattering from a clean and adsorbate 

covered Mo(001) surface, 10:2848 (J;NL) 
Tonization 

Spectroscopy of trapped molecular ions. Progress report, 

September 1, 1983-August 31, 1984, 10:3609 (R;US) 
Methanation 

CO methanation on low-weight loading Ni/Al,Os: multiple 

reaction sites, 10:2864 (J;US) 
Photoemission 

Role of multiple scattering within inverse-photoemission 
studies of unoccupied molecular adsorbate levels, 10:2800 
(J;US) 

ion 

In-situ gasification process for producing product gas enriched 
in carbon monoxide and hydrogen, 10:1765 (P;US) 

Production of chemical feedstock by the methanolysis of 
wood, 10:2112 (P;US) 

Raman Spectroscopy 
Laser-based diagnostics for coal gasification instrumentation, 
10:1736 (R;US) 
CARBON OXYCHLORIDE 
See PHOSGENE 
CARBON STEELS 
See also STEEL-ASTM-A533-B 
ion 

Corrosion behavior of carbon steels under tuff repository 
environmental conditions (AISI 1020 and ASTM A-36), 
10:2638 (R;US) 

CARBON TETRACHLORIDE 
Electron Attachment 

S-wave threshold in electron attachment: observations and 

cross sections at ultralow electron energies, 10:3605 (RA;US) 
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CARBON TETRAFLUORIDE 
Photoelectron 


Spectroscopy 
Angle-resolved photoelectron cross section of CF, 10:3633 
G;US) 
CARBONIZATION 
Mathematical Models 
Mathematical modeling of METC flash carbonization data. 
Final report, 10:1710 (R;US) 
CARBONYL CHLORIDE 
See PHOSGENE 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Binding Energy 
Heteronuclear diatomic transition-metal cluster ions in the gas 
phase: the bond energy of FeCo*, 10:2877 (J;US) 
Neutron Diffraction 
Single-crystal time-of-flight neutron diffraction structure of 
hydrogen cis-diacetyltetracarbonyirhenate, [cis- 
(OC)4Re(CHsCO)2H: metallaacetylacetone molecule, 10:2898 
GUS) 
CARBOXYLIC ACIDS 
Tissue Distribution 
Nuclear medicine progress report for quarter ending June 30, 
1984, 10:3468 (R;US) 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
Skin tumor promotion: a comparative study of several stocks 
and strains of mice, 10:3480 (R;US) 
CARCINOGENS 
Biological Effects 
Skin tumor promotion: a comparative study of several stocks 
and strains of mice, 10:3480 (R;US) 
CARCINOMAS 
Radiotherapy 
Radiotherapy in complex therapy of laryngeal carcinoma, 
10:3431 (RA;CS;In Czech) 
CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASCADE IMPACTORS 
Design 
Characterization of stratospheric aerosols, 10:3302 (J;US) 
CASCADE REACTORS 
Comparative Evaluations 
Comparison of three ICF reactor designs, 10:4079 (R;US) 
CASCADE SOLAR CELLS 
Research Programs 
Advanced high-efficiency concentrator cells. Semiannual 
report, 1 April 1983-30 September 1983, 10:2109 (R;US) 
CAST IRON 
Deformation 
Cast-iron technology status report, September 1984, 10:2634 
(R;US) 


Cast-iron technology status report, September 1984, 10:2634 
(R;US) 
Fracture Properties 
Cast-iron technology status report, September 1984, 10:2634 
(R;US) 
Tensile Properties 
Cast-iron technology status report, September 1984, 10:2634 
(R;US) 
Ultimate Strength 
Cast-iron technology status report, September 1984, 10:2634 
(R;US) 
Yield Strength 
Cast-iron technology status report, September 1984, 10:2634 
{R;US) 
CATALYST SUPPORTS 
Chemical Preparation 
Characterization of the preparation of Pd/SiO2 and Pd/La2Os 
by laser Raman spectroscopy, 10:2865 (J;US) 
CATALYSTS 
Auger Electron Spectroscopy 
Fundamental study of catalysts using laser Raman, infrared, 
auger electron spectroscopy and low energy electron 
diffraction. Final report, June 1, 1979-May 31, 1984, 10:3607 
(R;US) 


Chemical Preparation 
Characterization of the preparation of Pd/SiO2. and Pd/La2Os 
by laser Raman spectroscopy, 10:2865 (J;US) 
Reaction Kinetics 


Sulfided Co-Mo/y-AlOs catalyst: evidence of structural 
changes —— hydrodesulfurization 
(ib iophene), 10:2855 (J;US) 


of dibenzothiphene 








Deactivation 
Catalyst deactivation in the integrated Two-Stage Liquefaction 

Process, 10:1753 (BA;US) 

Deactivation of direct coal liquefaction catalysts, 10:1743 

(R;US) 

Electron Diffraction 
Fundamental study of catalysts using laser Raman, infrared, 
auger electron y and low energy electron 

diffraction. Final report, , 1, 1979-May 3 31, 1984, 10:3607 

(R;US) 

Raman Spectroscopy 

Fundamental study of catalysts using laser Raman, infrared, 
auger electron spectroscopy and low energy electron 
diffraction. Final report, June 1, 1979-May 3 31, 1984, 10:3607 
(R;US) 

Photon scattering and interaction analysis of interfacial 
corrosion and catalysis. Technical progress report, 
September 1983-30 September 1984, 1 10-3608 (R;US) 

Surface Properties 

Photon scattering and interaction analysis of interfacial 
corrosion and catalysis. Technical progress report, 
September 1983-30 September 1984, 10:3608 (R;US) 

X-Ray Diffraction 

Cell fitted with thin beryllium windows for x-ray absorption 
under pressures up to 14 MPa and temperatures up to 
700°K, 10:3211 (RA;US) 

CATALYTIC CRACKING 
Reaction Intermediates 

Catalytic cracking of n-hexadecane. VI. Carbon-14 tracer 
studies of reactions over amorphous silica-alumina 
and zeolite catalysts, 10:1862 (J;US) 

CATHODES 
Materials Testing 

Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, November 1, 1982- 
January 31, 1983, 10:2491 (R;US) 

Solubility 

Solubility of the NiO fuel cell cathode in LieCO3-K2COs melts 

as determined by cyclic voltammetry, 10:2497 (J;US) 
Stability 

Solubility of the NiO fuel cell cathode in LieCOs-K2COs melts 

as determined by cyclic voltammetry, 10:2497 (J;US) 
CAVITY RECEIVERS 
Solids 

Solid particle receiver experiments: velocity measurements, 
10:2167 (R;US) 

CBA (BROOKHAVEN COLLIDING BEAM ACCELERATO 
See ISABELLE STORAGE RINGS 
CELL CULTURES 


In vivo studies on enhancement and promotion of respiratory 
tract carcinogenesis studies with heterotopic tracheal 
transplants, 10:3481 (R;US) 

CELL DIVISION 
Inhibition 

Induction of sister chromatid exchanges and cell division 
delays in human lymphocytes by microsomal activation of 
benzene, 10:3406 (J;US) 

Sister chromatid exchanges and cell division delays induced by 
diethylstilbestrol, estradiol, and estriol in human 
lymphocytes, 10:3405 (J;US) 

CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL MEMBRANES 
Biochemical Reaction Kinetics 

Structural investigation of frozen-hydrated Omp C specimens 
prepared by the fatty acid monolayer technique, 10:3380 
G;US) 





Conductivity 
Osmotic hemolysis and fragility: a new model based on 
membrane disruption, and a potential clinical test, 10:3410 
G;NL) 


Electron Microscopy 
Structural investigation of frozen-hydrated Omp C specimens 
prepared by the fatty acid monolayer technique, 10:3380 
(J;US) 


Lipopolysaccharides 
Structural investigation of frozen-hydrated Omp C specimens 
prepared by the fatty acid monolayer technique, 10:3380 
G;US) 


Structural investigation of frozen-hydrated Omp C specimens 
prepared by the fatty acid monolayer technique, 10:3380 
G;US) 

CELLS (BACTERIAL) 
ans BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 


pis i rs A aOR Er ool 
on developing countries. Technical paper, 
awe (R;US) 


Mechanical Properties 
Possibilities for the application of dry bottom ash, 10:1788 
(R;NL;In Dutch) 
Slag fly ash cement, 10:1790 (R;NL;In Dutch) 
Production 


Slag fly ash cement, 10:1790 (R;NL;In Dutch) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 


Physiology 
Behavioral toxicology of heavy metals, 10:3477 (BA;US) 


Toxicity 
Behavioral toxicology of heavy metals, 10:3477 (BA;US) 
CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 
CENTRAL RECEIVERS 
Recent developments in central receiver systems, 10:2134 
(J;AU) 
Working Fluids 
The solar molten salt electric experiment, 10:2132 (J;US) 
CENTRIFUGAL PUMPS 
Design 
Coal slurry pump development. Final report, October 1, 1979- 
March 31, 1984, 10:1742 (R;US) 
Fabrication 
Coal slurry pump development. Final report, October 1, 1979- 
March 31, 1984, 10:1742 (R;US) 
Performance Testing 
Coal slurry pump dev t. Final report, October 1, 1979- 
March 31, 1984, 10:1742 (R;US) 
Test Facilities 
Coal slurry pump development. Final report, October 1, 1979- 
March 31, 1984, 10:1742 (R;US) 
CENTRIFUGES 
See also GAS CENTRIFUGES 


Effect of operating parameters and reagent addition on fine 
coal dewatering in a screen bowl centrifuge, 10:1820 (R;US) 
CERAMIC MELTERS 
Remote features of a radioactive liquid-fed ceramic melter 
system, 10:1981 (R;US) 
CERAMICS 
Cracks 
Effect of elevated-temperature neutron irradiation on fracture 
toughness of ceramics, 10:2622 (R;US) 


Effect of crystallites on surface and fracture behavior 
of a glass-ceramic, 10:2815 (J;US) 
Fracture Properties 


Effect of crystallites on surface 
of a glass-ceramic, 10:2815 (J;US) 


and fracture behavior 
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Effect of elevated-temperature neutron irradiation on fracture 
toughness of ceramics, 10:2622 (R;US) 
Mechanical Properties 
Effect of decomposition on the densification and properties of 
nasicon ceramic electrolytes, 10:2751 (J;US) 
Meetings 
Emergent process methods for high-technology ceramics, 
10:2741 (B;US) 


Emergent process methods for high-technology ceramics, 
10:2741 (B;US) 
Research Programs 
Materials project of the Energy Conversion and Utilization 
Technologies (ECUT) program progress report for year 
ending September 30, 1982, 10:2586 (R;US) 
Thermal Degradation 
Effect of decomposition on the densification and properties of 
nasicon ceramic electrolytes, 10:2751 (J;US) 
Wear 
Wear coefficients and wear of sliding ceramics, 10:2732 (R;US) 
CEREBRUM 
Blood Flow 
Simultaneous determination of cerebral blood flow and 
partition coefficient with a freely diffusable tracer, 10:3445 
(R;US) 
CERIUM 
See also CERIUM-ALPHA 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polymer, 10:2850 (J;US) 
CERIUM 140 
Magnetic Dipole Moments 
Study of magnetic moments of nuclear excited states at 
TRISTAN, 10:3794 (R;US) 
CERIUM IONS 
Magnetic Dipole Moments 
Formation of magnetic moments of Ce ions in metallic 
elements, 10:3627 (RA;DE;In German) 
CERIUM-ALPHA 
Magnetic Susceptibility 
Local magnetic susceptibility in a-Ce, 10:2616 (RA;DE;In 
German) 


Ton beam deposition of ceramic-like coatings, 10:2745 (BA;US) 
CERN LINAC 
Beam Injection 
Heavy ion injector for the CERN Linac 1, 10:3148 (R;US) 


Accumulation 
Accumulation of Cs and K and growth of bean plants in 
nutrient solution, 10:3476 (J;NL) 


Solubility limits on radionuclide dissolution, 10:2001 (R;US) 


Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
CESIUM 134 
Radioecological Concentration 
Plutonium, cesium, uranium and thorium series radionuclides in 
the Hudson River estuary and other environments. Annual 
technical progress report, December 1, 1983-November 30, 
1984, 10:3363 (R;US) 
Radionuclide 
Solidification and leaching of boric acid and resin LWR 
wastes, 10:2322 (R;US) 
CESIUM 137 
Distribution 
In situ vitrification pilot-scale radioactive test, 10:1979 (R;US) 
Environmental Transport 
Accumulation of Cs and K and growth of bean plants in 
nutrient solution, 10:3476 (J;NL) 
y 
In situ gamma-ray spectrometric analysis of radionuclide 
distributions at a commercial shallow land burial site, 
10:2003 (R;US) 
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Properties of radioactive wastes and waste containers, 10:2000 
(R;US) 
Radioecological Concentration 
Plutonium, cesium, uranium and thorium series radionuclides in 
the Hudson River estuary and other environments. Annual 
technical progress report, December 1, 1983-November 30, 
1984, 10:3363 (R;US) 
Radionuclide Migration 
Small mammal soil burrowing as a radionuclide transport 
vector at a radioactive waste disposal-area in southeastern 
Idaho, 10:3339 (J;US) 
Solidification and leaching of boric acid and resin LWR 
wastes, 10:2322 (R;US) 
CESIUM ALLOYS 
Self-Diffusion 
Investigation of the diffusion in RbCs alloys by NMR and 
PAD, 10:2619 (RA;DE;In German) 
CESIUM CHLORIDES 
Binding Energy 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 
Valence 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 


See MHD GENERATOR CFFF 


See LIMESTONE 
CHARCOAL 
Chemical Analysis 
Determination of gold in activated charcoal by use of a loose- 
powder technique and x-ray-fluorescence spectrometry, 
10:2840 (R;ZA) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 


See also DEUTERONS 
TRITONS 


Acceleration 
Electron acceleration. Technical progress report, 10:3922 
(R;US) 
Equations of Motion 
Equations of motion of non-abelian charged spin particle in 
Yang-Mills field, 10:3717 (R;BR) 
Nonadiabatic particle motion in magnetic mirror traps, 10:4040 
(RA;JP) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 
Multigroup Theory 
Multigroup transfer matrices for charged-particle and neutron- 
induced reactions Part III: Energy conservation and local 
deposition, 10:2300 (J;US) 
Transfer Matrix Method 
Multigroup transfer matrices for charged-particle and neutron- 
induced reactions Part III: Energy conservation and local 
deposition, 10:2300 (J;US) 
CHARM PARTICLES 
Particle Production 
Measurement of the total charm production cross section in 
350 GeV p-Fe interactions, 10:3671 (R;US) 
CHARMONIUM 
Particle Production 
QCD predictions for charmonium production in p anti p 
collisions, 10:3687 (R;US) 


Chemical Reaction Yield 
Plasticity, agglomeration and volatiles secondary reactions in 
coal pyrolysis. Annual report, September 10, 1982-February 
29, 1984, 10:1733 (R;US) 
Combustion Control 
The effect of mineral species on oil shale char combustion, 
10:1920 (J;US) 


Combustion Kinetics 
The effect of mineral species on oil shale char combustion, 
10:1920 (J;US) 
Surface Area 
Plasticity, agglomeration and volatiles secondary reactions in 
coal pyrolysis. Annual report, September 10, 1982-February 
29, 1984, 10:1733 (R;US) 
CHELATES 
Research Programs 
Polymers and macromolecules. Final technical report, June 15, 
1981-June 14, 1984, 10:2761 (R;US) 
CHEMICAL ANALYSIS 


See also ELECTRON MICROPROBE ANALYSIS 
MULTI-ELEMENT ANALYSIS 


Comparative Evaluations 
Simultaneous investigation on coal analyses with ten 
laboratories participating, 10:1777 (R;NL;In Dutch) 
CHEMICAL EFFLUENTS 
Demetallization 
Method for the recovery of silver from waste photographic 
fixer solutions, 10:2554 (P;US) 
Environmental Transport 
Environmental chemistry of oil shale development. Interim 
technical progress report, January 1-September 30, 1984, 
10:1931 (R;US) 
Recovery 


Method for the recovery of silver from waste photographic 
fixer solutions, 10:2554 (P;US) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 


DOE hazard classification for insensitive high explosives 
(IHE), 10:3229 (R;US) 
of State 


Detonation E.O.S. patterns for several explosives, 10:3228 
(R;US) 
CHEMICAL FEEDSTOCKS 
Production 
Biological conversion of wastes, 10:2042 (RA;US) 
CHEMICAL INDUSTRY 
Pollution Control 
Cleaner technologies in the chemical industry. Final report, 
10:1876 (R;LU) 
CHEMICAL LASERS 
Energy Transfer 
Primary processes of electronically excited molecules in vapor 
phase. Part 3, 10:3005 (R;DE) 
CHEMICAL MUTAGENS 
See MUTAGENS 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Monte Carlo Method 
Monte Carlo Fourier path integral methods in chemical 
dynamics, 10:2862 (J;US) 
CHEMICAL REACTIONS 
See also pam PROCESS 
ESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
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COAL INDUSTRY 
Data 
Coal Production, 1983, 10:1838 (R;US) 
Mathematical Models 
Critical points in the coal fuel cycle: a modeling analysis. Final 
report, 1 July 1983-30 June 1984, 10:1808 (R;US) 
COAL LIQUEFACTION 
See also FISCHER-TROPSCH/MOBIL PROCESS 


Deactivation of direct coal liquefaction catalysts, 10:1743 

(R;US) 
Chemical Reactors 

Comparative study of gas-liquid mass transfer coefficients in 
stirred autoclaves, tubing bomb microreactors, and bubble 
columns, 10:1751 (J;US) 

Synthetic oil and chemicals from coal - continuous reactor 
work, 10:1739 (R;AU) 
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Chemistry 
Chemistry and morphology of coal liquefaction. Annual report, 
October 1, 1983-September 30, 1984, 10:1737 (R;US) 
Heating Rate 
Effects of slurry heating rate on conversion during short- 
contact-time liquefaction, 10:1754 (BA;US) 
Material Balance 
[Coal liquefaction: ambient conditions via liquid clathrates]. 
Quarterly technical progress report, February 1-April 30, 
1984, 10:1717 (R;US) 
Organic Solvents 
Coal conversion with nondonor solvents: comparison with 
process solvents, 10:1758 (BA;US) 
Role of temperature, solvent, and agitation in the dissolution of 
a Kentucky No. 9 coal, 10:1759 (BA;US) 
Yields 
Coal conversion with nondonor solvents: comparison with 
process solvents, 10:1758 (BA;US) 
COAL LIQUEFACTION PLANTS 
Centrifugal Pumps 
Coal slurry pump development. Final report, October 1, 1979- 
March 31, 1984, 10:1742 (R;US) 
Environmental Impacts 
Health and environmental effects document on direct coal 
liquefaction, 1983, 10:1801 (R;US) 
Health Hazards 
Health and environmental effects document on direct coal 
liquefaction, 1983, 10:1801 (R;US) 
Waste Water 
Polishing treatment of coal liquefaction wastewaters, 10:1756 
(BA;US) 
COAL LIQUIDS 
Carcinogenesis 
Skin-tumor initiation activity of coal liquids with different 
boiling-point ranges, 10:3506 (J;GB) 
Catalysts 
Toward new coal hydroprocessing and liquefaction catalysts. 
Progress report, August 1983-December 1983, 10:1718 
(R;US) 
Catalytic Cracking 
Application of new C N.M.R. techniques to the study of 
products from catalytic hydrodeoxygenation of SRC-II 
liquids, 10:1750 (J;GB) 
Chemical Properties 
Chemical characteristics and acute toxicity of sequentially 
extracted water-soluble fractions of a coal liquid, 10:3500 
(J;GB) 
Combustion 
Shock tube combustion of aromatic compounds, 10:1836 (J;US) 
Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:1835 (J;US) 
Combustion Kinetics 
Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 
Shock tube combustion of aromatic compounds, 10:1836 (J;US) 
Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:1835 (J;US) 
Comparative Evaluations 
Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 
Hydrogenation 
Toward new coal hydroprocessing and liquefaction catalysts. 
Progress report, August 1983-December 1983, 10:1718 
(R;US) 
Oxidation 
Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 


Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 
Quantitative Chemical Analysis 
1-alkenes as potential indicators of sediment shale oil 
contamination, 10:1926 (J;US) 
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Determination of basic nitrogen compounds in coal-derived 
products by microbore liquid chromatography with Fourier 
transform infrared spectrometric detection, 10:2851 (J;US) 

Staged Combustion 

Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 

Structural Chemical Analysis 

Application of new °C N.M.R. techniques to the study of 
products from catalytic hydrodeoxygenation of SRC-II 
liquids, 10:1750 (J;GB) 

Thermal Conductivity 

Thermal conductivities of Wilsonville solvent and Wilsonville 

solvent/Illinois No. 6 coal slurry, 10:1781 (BA;US) 
Toxicity 

Chemical characteristics and acute toxicity of sequentially 
extracted water-soluble fractions of a coal liquid, 10:3500 
G;GB) 

Epiderma carcinogenesis studies of synthetic fossil fuel 
materials in mice: comparison and correlation with in vitro 
genotoxicity, 10:3490 (R;US) 

COAL MINING 
Research Programs 
Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 
COAL PREPARATION 
See also HEAVY MEDIA SEPARATION 
Research Programs 

Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 

COAL PREPARATION PLANTS 


Homer City Multistream Coal Cleaning Demonstration: A 
progress report. Report for January 1979-July 1983, 10:1823 
(R;US) 

Modifications 

Homer City Multistream Coal Cleaning Demonstration: A 
progress report. Report for January 1979-July 1983, 10:1823 
(R;US) 

Performance Testing 

Homer City Multistream Coal Cleaning Demonstration: A 
progress report. Report for January 1979-July 1983, 10:1823 
(R;US) 

COAL TAR 
Chemical Reaction Yield 

Plasticity, agglomeration and volatiles secondary reactions in 
coal pyrolysis. Annual report, September 10, 1982-February 
29, 1984, 10:1733 (R;US) 

Chemical Reactions 

Plasticity, agglomeration and volatiles secondary reactions in 
coal pyrolysis. Annual report, September 10, 1982-February 
29, 1984, 10:1733 (R;US) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 

Previous to February 1980 this concept was indexed to GAS 

TURBINES. 
Research 
In-house coal-fuels comoustion technology for use with gas 
turbines, 10:1827 (R;US) 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CDIF 
MHD GENERATOR CFFF 
Electrodes 

MHD generator electrode development. Summary report, July 

1, 1981-September 30, 1982, 10:2483 (R;US) 
Materials Testing 
MHD generator electrode development. Summary report, July 
1, 1981-September 30, 1982, 10:2483 (R;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COAXIAL CABLES 
Timing Circuits 

Subnanosecond relative timing system and cable measurements 

on the Atrisco event, 10:3214 (R;US) 


COBALT 
Activation Analysis 

Trace element determination in reference milk specimen by 

neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Catalytic Effects 

Catalytic method for synthesizing hydrocarbons, 10:2054 
(P;US) 

Heteronuclear triatomic transition-metal cluster ions in the gas 
phase. Activation of C-H bonds in alkanes by FeConi, 
10:2871 (J;US) 

Thermal and light-induced reduction of Ru(bpy)s** in aqueous 
solution, 10:2909 (J;US) 

Emission Spectroscopy 

Use of emission spectrometry for the determination of 

impurities in metals, 10:2837 (R;ZA) 
Multi-Element 

Trace element determination in reference milk specimen b y 

neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Quantitative Chemical 
Use of emission spectrometry for the determination of 
impurities in metals, 10:2837 (R;ZA) 
COBALT 60 
Buildup 
Nuclear component wear measurements, 10:2406 (J;US) 
Distribution 
In situ vitrification pilot-scale radioactive test, 10:1979 (R;US) 
Gamma Spectroscopy 

In situ gamma-ray spectrometric analysis of radionuclide 
distributions at a commercial shallow land burial site, 
10:2003 (R;US) 

Radiocecological Concentration 

Plutonium, cesium, uranium and thorium series radionuclides in 
the Hudson River estuary and other environments. Annual 
technical progress report, December 1, 1983-November 30, 
1984, 10:3363 (R;US) 

Radionuclide 

Solidification and leaching of boric acid and resin LWR 

wastes, 10:2322 (R;US) 
COBALT COMPLEXES 
Chemical Reaction Kinetics 

Unimolecular and bimolecular homolytic reactions of 
organochromium and organocobalt complexes. Kinetics and 
equilibria, 10:2869 (J;US) 


Concerning the alleged efficiency of photoaquation in the 
ultraviolet photolysis of bromo(pentammine)cobalt(II}), 
10:2908 (J;US) 

COBALT COMPOUNDS 


See also COBALT OXIDES 
Crystal Structure 
Structural characterization of a hexameric colbalt-carbonyl- 
sulfur complex [Cos(CO)sC](ys-SCS)[Cos(CO);S], consisting 
of two tricobalt carbonyl clusters dissymmetrically linked by 
a bridging SCS group, 10-2872 GJ;US) 
Molecular Structure 
Structural characterization of a hexameric colbalt-carbonyl- 
sulfur complex [Cos(CO)sC](us-SCS)[Cos(CO);S], consisting 
of two tricobalt carbonyl clusters dissymmetrically linked by 
a bridging SCS group, 10:2872 (J;US) 
COBALT OXIDES 
Reduction 
Surface spectroscopic study of CO-MO/AhOs catalysts using 
ESCA, ISS, XRD, and Raman spectroscopy. I, 10:2863 
(J;US) 
Structural Chemical Analysis 
Surface spectroscopic study of CO-MO/AlkOs catalysts using 
ESCA, ISS, XRD, and Raman spectroscopy. I, 10:2863 
G;US) 
Sulfidation 
Surface spectroscopic study of CO-MO/AhOs catalysts using 
ESCA, ISS, XRD, and Raman spectroscopy. I, 10:2863 
(J;US) 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 





of district heating and cooling project in Moorhead, 
Minnesota, 10:2560 (R;US) 
Feasibility Studies 
Feasibility study on the construction of a 250 MW combined 
power station with pressurized fluidized bed combustion, 
10:2204 (R;DE;In German) 
Molten Carbonate Fuel Cells 
Molten carbonate fuel cells industrial cogeneration, 10:2498 
(BA;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COILS (MAGNETIC) 
See MAGNET COILS 
COINCIDENCE METHODS 


Proceedings of the third miniconference on coincidence 
reactions with electromagnetic probes. 
Sounder 14-15, 1983, 10:3736 ‘RNI) 
COKE 
Chemical Properties 
Investigation of the evolution of coke quality in the blast 
furnace (Report on ECSC contract 7210-AA/8/801), 10:1770 
(R;XE;In French) 
Test analysis of blast furnace coke (Report on ECSC contract 
7220-EB/314), 10:1771 (R;XE;In French) 
Mechanical Properties 
Test analysis of blast furnace coke (Report on ECSC contract 
7220-EB/314), 10:1771 (R;XE;In French) 
Physical Properties 
Investigation of the evolution of coke quality in the blast 
furnace (Report on ECSC contract 7210-AA/8/801), 10:1770 
(R;XE;In French) 
‘Test analysis of blest farnace coke (Report on BCSC contract 
7220-EB/314), 10:1771 (R;XE;In French) 
Quality Control 
Investigation of the evolution of coke quality in the blast 
furnace (Report on ECSC contract 7210-AA/8/801), 10:1770 
(R;XE;In French) 
Thermal Degradation 
Degradation of coke in the blast furnace rt on ECSC 
contract 7210-AA/8/801 and 7210--AA/802), 10:1769 


New class of low lying collective modes in nuclei, 10:3855 
G;US) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 
Accelerator Facilities 
Proceedings of the international conference on instrumentation 
for colliding beam physics, 10:3200 (R;US) 
COLLISIONAL PLASMA 
Diffusion 
Time-dependent drift Hamiltonian, 10:4017 (J;US) 
COLLISIONS 
For low-energy interactions involving photons, electrons, ions, 
atoms, and molecules; not for NUCLEAR REACTIONS; for 
elementary particles and radiations see also INTERACTIONS. 
See also ION COLLISIONS 
POSITRON COLLISIONS 
Tonization 
Fast evaluation of form factors for Coulomb ionization, 
10:3613 (RA;DE) 
COLOGNE SPIRITS 
See ETHANOL 
COLON 
See LARGE INTESTINE 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
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COMBINED COLLECTORS 
Design 
Analysis of concentrating PV-T systems for the 
commercial/industrial sector. Volume IV. Design analysis 
and trade-off study, 10:2125 (R;US) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Boiler Fuels 
Further development of the British Gas/Lurgi slagging 
gasifier, 10:1724 (RA;US) 
Corrosion 
Study of acid corrosion in a simulated clean gas saturator of a 
coal gasification combined cycle power plant, 10:1732 
(RA;US) 
Economic Analysis 
Capacity factors and cost of electricity, conventional coal and 
gasification: combined cycle power plants, 10:2209 (RA;US) 
Shell-based gasification-combined-cycle power plant 
evaluations, 10:2208 (RA;US) 
Feasibility Studies 
Feasibility study on the construction of a 250 MW combined 
power station with pressurized fluidized bed combustion, 
10:2204 (R;DE;In German) 
Shell-based gasification-combined-cycle power plant 
evaluations, 10:2208 (RA;US) 
Gas Turbines 
Advancing the technology of the large utility-size gas turbine 
burning coal-derived fuel, 10:2216 (B;US) 
Heat Exchangers 
Evaluation of coatings for heat exchangers in syngas coolers of 
coal gasification combined cycle power plants, 10:1730 
(RA;US) 
Variables affecting corrosion in syngas coolers of coal 
gasification combined cycle power plants, 10:1729 (RA;US) 
Materials 
Study of acid corrosion in a simulated clean gas saturator of a 
coal gasification combined cycle power plant, 10:1732 
(RA;US) 
Performance 
Capacity factors and cost of electricity, conventional coal and 
gasification: combined cycle power plants, 10:2209 (RA;US) 
Experimental simulation and advanced control aspects of the 
IGCC concept, 10:1726 (RA;US) 
Selexol process simulation, 10:1728 (RA;US) 
Shell-based gasification-combined-cycle power plant 
evaluations, 10:2208 (RA;US) 
Simulation objectives and requirements for advanced 
gasification-based power plants, 10:1725 (RA;US) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 


Layers 
Effect of surface chemistry on the development of the OH 
concentration in a combustion boundary layer, 10:2039 
(BA;US) 
Environmental Effects 
Environmental effects of wood and peat combustion. A survey 
compiled by the National Swedish Environment Protection 
Board on behalf of the National Swedish Board for Energy 
Source Development, 10:2111 (R;SE;In Swedish) 
Measuring Methods 
Capabilities of laser diagnostics for combustion and flowfields, 
10:3219 (R;US) 
Research Programs 
Research in nonlinear problems of energy. Informal technical 
progress report, 10:2926 (R;US) 
COMBUSTION CHAMBERS 
Fuel-Air Ratio 
Review of internal combustion engine combustion chamber 
process studies at NASA Lewis Research Center, 10:2572 
(R;US) 
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Heat Transfer 
Evaluation of multi-dimensional flux models for radiative 
transfer in combustion chambers: a review, 10:3093 (R;TR) 
Performance 

Droplet evaporation rate controlled combustion model, 10:3094 
(R;TR) 

Study of the fundamental problems of combustion in the 
combustion chambers of turbojets using a tubular reactor, 
10:3109 (R;FR;In French) 

Turbulent Flow 
Prediction of turbulent reactive flow, 10:3095 (R;FR) 
COMBUSTION CONTROL 


Development of smart sensors for combustion control, 10:3078 


Programs 
Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Progress report, September 16, 1983- 
October 10, 1984, 10:2927 (R;US) 
COMBUSTION PRODUCTS 
Chemical Analysis 
Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 2. Data supplement. Final 
report June 1981-November 1983, 10:1887 (R;US) 
Monitoring 
Development of smart sensors for combustion control, 10:3078 
(RA;US) 
COMBUSTION PROPERTIES 
Methods 
Principles of combustion, 10:2929 (R;BR) 
COMBUSTORS 


See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 


Combustion Control 
Development of smart sensors for combustion control, 10:3078 
(RA;US) 
Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:1835 (J;US) 


Correlation of NO/sub x/ emissions with basic physical and 
chemical characteristics of coal, 10:3083 (RA;US) 


Efficiency 
Loop-bed combustion apparatus, 10:1834 (P;US) 
Exhaust Gases 
Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:1835 (J;US) 
Gas Turbines 
Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:1835 (J;US) 
Indoor Air Pollution 
Indoor air pollution from domestic combustion appliances, 
10:3301 (BA;US) 


Performance 
Combustion problems in turbine engines, 10:3108 (R;FR) 
Detailed fuel spray analysis techniques, 10:2571 (R;US) 
External combustion: an alternative to RDF, 10:2061 (RA;US) 
Fuel effects on gas turbine combustion systems, 10:2568 (R;US) 
Utilization of laser diagnostics to evaluate combustor models, 
10:3096 (R;US) 


Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:1835 (J;US) 

Two-Phase Flow 

Problem independent numerical simulation of two-phase flow 

in combustors, 10:3097 (R;GB) 
COMMERCIAL BUILDINGS 
Design 


Design of energy-responsive commercial buildings, 10:2525 
(R;US) 
Consumption 
Design of energy-responsive commercial buildings, 10:2525 
(R;US) 


COMMERCIAL SECTOR 
Energy Consumption 
Energy conservation indicators 1983 annual report, 10:2500 
(R;US) 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT TORUS 
Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 


Design 
Compact Reversed-Field Pinch Reactors (CRFPR): 
preliminary engineering considerations, 10:4060 (R;US) 
COMPOSITE MATERIALS 
See also CERMETS 
Fibers 
Comparison of methods for predicting fiber stresses in a 
cracked Kevlar/epoxy monolayer, 10:2757 (R;US) 
Fracture Properties 
Toughening behavior in SiC whisker reinforced alumina, 
10:2754 (R;US) 
Matrix Materials 
The processing, cure reactions, network structure and 
mechanical properties of TGDDM/DDS epoxies, 10:2759 
(BA;US) 
Moisture Gages 
Microwave nondestructive evaluation of composites, 10:3060 
(BA;US) 
Nondestructive Testing 
Microwave nondestructive evaluation of composites, 10:3060 
(BA;US) 
Radiation Effects 
Space environment effects on spacecraft materials (M0003), 
10:2122 (R;US) 
Space radiation effects on graphite-epoxy composite materials, 
10:2755 (R;US) 
Shock Waves 
Wavecode constitutive models: nonhomogeneous mixtures, 
10:2756 (R;US) 
Sintering 
Liquid-phase sintering of TiC-Ni composites, 10:2758 (J;US) 
Stresses 
Comparison of methods for predicting fiber stresses in a 
cracked Kevlar/epoxy monolayer, 10:2757 (R;US) 
COMPOUND NUCLEI 
Angular Momentum 
Nuclear structure and reactions studied with the Darmstadt- 
Heidelberg crystal ball, 10:3739 (R;US) 
COMPOUND-NUCLEUS REACTIONS 
Statistics 
Statistical methods of spin assignment in compound nuclear 
reactions, 10:3738 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR STORAGE POWER PLANTS 
Design 
Compressed air energy storage technology status, 10:2411 
(J;US) 
Economic Analysis 
Compressed air energy storage technology status, 10:2411 
(J;US) 
Technology Assessment 
Compressed air energy storage technology status, 10:2411 
GJ;US) 
COMPRESSIBLE FLOW 
Finite Difference Method 
Turn function and vorticity method for numerical fluid 
dynamics, 10:3661 (J;US) 
COMPTON EFFECT 
Gauge Invariance 
Higher order low-energy theorems in hadron compton 
scattering, 10:3716 (R;BR) 
Scattering Amplitudes 
Higher order low-energy theorems in hadron compton 
scattering, 10:3716 (R;BR) 





COMPTON SCATTERING 
A Codes 


COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTER CODES 
codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 


AID: access to informal documentation, 10:4138 (R;US) 
C Codes 
Cooling tower plume and drift model: description and user's 
guide, 10:3283 (R;US) 
CORCON-MOD2: a computer program for analysis of molton- 
core concrete interactions, 10:2391 (R;US) 
Economic analysis of three methods to dry biomass fuels, 
10:2067 (R;US) 
Probabilistic study of the rupture of PWR vessels 
(COVASTOL), 10:2357 (R;FR;In French, English) 
D Codes 
DISPL1: a software package for one and two spatially 
dimensioned kinetics-diffusion problems, 10:3649 (R;US) 
Hydrogen Burn - Equipment Response algorithm (HYBER). 
Users guide. Vol. 1 (DATGEN; SOLVER), 10:2387 (R;US) 
Modification of the computer program DENZ to include 
gtaph-plotting facilities, 10:3288 (R;GB) 
Documentation 
AID: access to informal documentation, 10:4138 (R;US) 
K Codes 
KRAK: a computer program for two-phase, two-component 
porous flow and fracture, 10:3650 (R;US) 
L Codes 
LOVEL-84: a LOw-VELocity aerodynamic heating code for 
flat plates, wedges, and cones, 10:3654 (R;US) 
M Codes 
MCNP code, 10:2292 (R;US) 
Manuals 


RAC operator's guide (Version 3.4), 10:2403 (R;US) 
N Codes 
User’s guide for NPSOL (Version 2.1): a Fortran package for 
nonlinear programming, 10:4140 (R;US) 
O Codes 


ORIGEN2: A versatile computer code for calculating the 
nuclide compositions and characteristics of nuclear materials, 
10:2286 (J;US) 

P Codes 

Decay heat calculation with the C.E.A. radioactivity data bank 
(PEPIN Code), 10:2289 (R;FR) 

PRIAMUS. A computer code for the determination of 
thermophysical properties of gas mixtures of O2, N2, CO, 

CO:, He, H2O, He and CH,, 10:2859 (R;DE;In German) 

User's guide to PROTOCOL, a numerical simulator for the 
dissolution reactions of inorganic solids in aqueous solutions, 
10:2007 (R;US) 

S Codes 

Hydrogen Burn - Equipment Response algorithm (HYBER). 
Users guide. Vol. 1 (DATGEN; SOLVER), 10:2387 (R;US) 

STEALTH: a Lagrange explicit finite-difference code for 
solid, structural, and thermohydraulic analysis. Volume 8B. 
STEALTH/WHAMSE: a 3-D fluid-structure interaction 
code, 10:2358 (R;US) 

T Codes 

How to run TDMFP, 10:4002 (R;US) 

Monte Carlo method: application to Phenix Reactor 
(TRIPOLI-2 Code), 10:2270 (R;FR;In French) 

TRIMARAN: a three dimensional multigroup P1 Monte Carlo 
code for criticality studies, 10:2947 (R;FR) 

TVENTIP user’s manual, a computer code for analyzing 
tornado-induced gas-dynamic transients in flow networks, 
10:4131 (R;US) 

U Codes 

User/Programmer Guide for UCMD 109 hole/cell/multi- 

vertex polyarc coordinate table generator, 10:2971 (R;US) 
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COMPUTER GRAPHICS 
Computer Codes 
User/Programmer Guide for UCMD 109 hole/cell/multi- 
vertex polyarc coordinate table generator, 10:2971 (R;US) 
COMPUTER NETWORKS 
Security 
Computer science and technology: overview of computer 
security certification and accreditation, 10:4136 (R;US) 
Inter-Authentication-Domain (IAD) logon protocol 
(p: specification and implementation guide), 10:4142 
(R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 
Research Programs 
Advanced high-efficiency concentrator cells. Semiannual 
report, 1 April 1983-30 September 1983, 10:2109 (R;US) 
CONCRETES 


Strength 
Application of fly ash in aerated concrete, 10:1783 (R;NL;In 
Dutch) 


Application of fly ash in aerated concrete, 10:1783 (R;NL;In 
Dutch) 
Mechanical Properties 
Artificial aggregates for concretes produced from fly ash, 
10:1789 (R;NL;In Dutch) 
Possibilities for the application of dry bottom ash, 10:1788 
(R;NL;In Dutcin) 
Production 
Concrete from fly ash, 10:1786 (R;NL;In Dutch) 
Thermal Conductivity 
Application of fly ash in aerated concrete, 10:1783 (R;NL;In 
Dutch) 
Waste Product Utilization 
Fly ash and fly ash concrete, 10:2551 (R;US) 
CONDENSATION NUCLEI 
Light Scattering 
Experimental and theoretical study of condensation in 
multicomponent vapors, 10:3018 (RA;US) 
CONDENSATION (VAPOR) 
See VAPOR CONDENSATION 
CONDENSERS 
Corrosion 
On-line monitoring of the true corrosion rate in power plants, 
10:2214 (R;IT) 
Mathematical Models 
Theoretical analysis of condensation in the presence of 
noncondensable gases as applied to open cycle OTEC 
condensers, 10:2135 (R;US) 
Thermal Analysis 
Theoretical analysis of condensation in the presence of 
noncondensable gases as applied to open cycle OTEC 
condensers, 10:2135 (R;US) 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONNECTIVE 


Degradation of extracellular matrix by larvae of Schistosoma 
mansoni. II. Degradation by newly transformed and 
developing schistosomula, 10:3399 (J;US) 

Degradation of extracellular matrix by larvae of Schistosoma 
mansoni. I. Degradation by cercariae as a model for initial 
parasite invasion of host, 10:3400 (J;US) 

CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION 
Cost 
Contingency analysis for construction estimate, 10:2428 (R;US) 
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Economic Analysis 
Contingency analysis for construction estimate, 10:2428 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 


Properties of radioactive wastes and waste containers, 10:2000 
(R;US) 
Fabrication 
Fabrication criteria for shipping containers, 10:2967 (R;US) 
Materials Testing 
Materials for high-level waste canister/overpacks in salt 
formations, 10:1991 (J;US) 
CONTAINMENT BUILDINGS 
Thermal Stresses 
Bubble-induced mixing of two horizontal liquid layers with 
non-uniform gas injection at the bottom (LMFBR), 10:2355 


CONTEMPT4/MODS: an improvement to 
CONTEMPT4/MOD4 multicompartment containment 
system analysis program for ice containment analysis, 
10:2394 (R;US) 

CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 
Natural Gas Deposits 

Safety information and management on the outer continental 

shelf, 10:1863 (R;US) 
Petroleum Deposits 

Safety information and management on the outer continental 

shelf, 10:1863 (R;US) 
Resource Development 

Safety information and management on the outer continental 

shelf, 10:1863 (R;US) 
CONTINENTAL SLOPE 
Stability 
Analysis of slope stability, Wilmington to Lindenkohl Canyons, 
US mid-Atlantic margin, 10:3540 (R;US) 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Mathematical Models 

Blackness coefficients, effective diffusion parameters, and 

control rod worths for thermal reactors, 10:2310 (R;US) 
CONTROL ROOMS 


Identification and assessment of anticipated major changes in 
control rooms, 10:2314 (R;US) 
Display Devices 
Computer-generated display system guidelines. Volume 1. 
Display design, 10:2312 (R;US) 
Computer-generated display system guidelines. Volume 2. 
Developing an evaluation plan, 10:2313 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
COOKING 
See FOOD PROCESSING 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLANTS 
See also specific coolant materials. 
Fission Product Release 
Progress report on research and development in 1981 of 
Institut fuer Radiochemie, 10:2014 (R;DE;In German) 
COOLERS 
See HEAT EXCHANGERS 


COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 

THERMONUCLEAR REACTOR COOLING SYSTEMS 
Computer Codes 
User's guide for the BNW-III optimization code for modular 
dry/wet-cooled power plants, 10:2215 (R;US) 


Single stream analysis of the cryopanel and piping free 
convection loop for MFTF-B, 10:3030 (R;US) 
COPPER 
Activation Analysis 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Antiproton Reactions 
Low-energy antiproton-nucleus elastic scattering, 10:3784 
G;US) 
Low energy antiproton interaction studies at Brookhaven, 
10:3776 (R;US) 
Creep 
Study of the microstructural processes which control high 
temperature crack growth. Final progress report, 1 August 
1983-31 July 1984, 10:2604 (R;US) 
Ecological Concentration 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Energy-Loss Spectroscopy 

Microscopic determinations of lattice and electronic structures 

of solids. Progress report, 1980-1981, 10:3606 (R;US) 
Environmental Transport 

Proposal for estimation of soil leaching and leaching constants 

for use in assessment models, 10:3320 (J;US) 
Grain Boundaries 

Comparisons between computed and observed grain boundary 

structures and properties in metals, 10:2607 (R;US) 
Heat Transfer 
Absorption of heat by tubes placed in running water at the 
bottom. Laboratory tests, 10:2505 (R;SE;In Swedish) 
Kaon Plus Reactions 
Production of low-mass K* r systems on nuclei, 10:3572 (J;US) 
Multi-Element Separation 

Trace element determination in reference milk specimen by 

neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Neutron Reactions 

Gamma-ray production due to neutron interactions with 
copper for neutron energies between 0.7 and 10.5 MeV, 
10:3792 (J;US) 

Physical Radiation Effects 

Production of Frenkel pairs in copper by neutrino recoil, 

10:2617 (RA;DE;In German) 
Positron Collisions 

Low-energy, high-intensity positron beam experiments with a 

linac, 10:3120 (R;US) 
Self-Diffusion 

First results in the investigation of atomic diffusion jumps in 
Cu °’Fe by Moessbauer spectroscopy, 10:2618 (RA;DE;In 
German) 

Sorptive Properties 

Chemisorption theory: adsorption on copper-nickel alloys and 
titanium surface embrittlement. Final research report, June 
15, 1983-June 14, 1984, 10:2603 (R;US) 

Extensions of electron stimulated desorption measurements. 
Investigation of gas adsorption on Cu layers deposited on a 
tungsten (110) surface. Annual summary report 1 July 1983- 
30 June 1984, 10:2856 (R;US) 

Small-cluster analogs of CO adsorption on Cu/Ru(0001): 
Total-energy and carbon-metal stretch frequency 
calculations, 10:2642 (J;US) 

Texture 

Neutron diffraction study on the polycrystal texture, 10:2620 

(RA;SU;In Russian) 
Uses 

Copper and copper alloys for fusion reactor applications. 

Summary report of a DOE-OFE workshop, 10:4089 (J;NL) 





COPPER 
Water Chemistry 


Water Chemistry 
Ecology of subtropical, shallow water environments: chemistry 
of copper and chlorine introduced into marine systems 
during energy production. Final report, 10:3252 (R;US) 
COPPER 63 TARGET 
Proton Reactions 
Absolute cross section for the production of **Na in Cu by 400 
GeV protons, 10:3791 (J;NL) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Cavitation 


On the relation between creep cavitation and grain boundary 


orientation (Cu-Sb), 10:2695 (J;US) 


On the relation between creep cavitation and grain boundary 
orientation (Cu-Sb), 10:2695 (J;US) 

The effects of pre-existing grain boundary cavities on the creep 
rupture life of a copper-antimony alloy, 10:2692 (J;US) 


The mechanism of @’ precipitation on climbing dislocations in 
Al-Cu, 10:2713 (J;US) 
Grain Boundaries 
On the relation between creep cavitation and grain boundary 
orientation (Cu-Sb), 10:2695 (J;US) 
Grain Orientation 
On the relation between creep cavitation and grain boundary 
orientation (Cu-Sb), 10:2695 (J;US) 
Microstructure 
An electron microscope study of the featureless zone obtained 
during rapid solidification, 10:2702 (J;US) 
Neutron Diffraction 
Magnetic excitation in CuMn spin glass alloy, 10:2597 (R;US) 


An electron microscope study of the featureless zone obtained 
during rapid solidification, 10:2702 (J;US) 
Solidification 
An electron microscope study of the featureless zone obtained 
during rapid solidification, 10:2702 (J;US) 
Spin Glass State 
Magnetic excitation in CuMn spin glass alloy, 10:2597 (R;US) 
Tensile Properties 
Design and use of nonstandard tensile specimens for irradiated 
materials testing (Cu-Be), 10:3037 (R;US) 
Uses 
Copper and copper alloys for fusion reactor applications. 
Summary report of a DOE-OFE workshop, 10:4089 (J;NL) 
COPPER BASE ALLOYS 


Study of the microstructural processes which control high 
temperature crack growth. Final progress report, 1 August 
1983-31 July 1984 (Cu-1% Sb; Cu-5% Sn), 10:2604 (R;US) 

Fatigue 
Low-cycle fatigue behavior of oxygen-free high-conductivity 
copper at 300°C in high vacuum, 10:2652 (J;NL) 
COPPER COMPOUNDS 
See also COPPER HYDRIDES 
COPPER SILICIDES 
Binding Energy 

Heteronuclear diatomic transition-metal cluster ions in the gas 

phase: the bond energy of FeCo*, 10:2877 (J;US) 
COPPER HYDRIDES 


Thermal stability of crystalline and amorphous Zr2PdH /SUB 
x/ , 10:2740 (J;US) 


Thermal stability of crystalline and amorphous Zr2PdH /SUB 
x/ , 10:2740 (J;US) 
COPPER IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
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COPPER SILICIDES 
Diffusion 
Silicon electrorefining and the transport properties of CusSi, 
10:2121 (J;US) 
Mass Transfer 
Silicon electrorefining and the transport properties of CusSi, 
10:2121 (J;US) 
Permeability 
Silicon electrorefining and the transport properties of CusSi, 
10:2121 (J;US) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORE CATCHERS 
Materials Testing 
Report on large scale molten core/magnesia interaction test, 
10:2382 (R;US) 
CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 


See AGRICULTURAL WASTES 
MAIZE 


CORONA (SOLAR) 
See SOLAR CORONA 
COSMIC GAMMA BURSTS 
Magnetic flare model of y-ray bursts, 10:3579 (J;GB) 
COSMIC GASES 
Heating 
Nonadiabatic self-consistent spherical accretion as a model for 
quasars and active galactic nuclei, 10:3581 (J;US) 
COSMIC PIONS 
Prior to July, 1975 information was indexed to PIONS. 
Radiative Decay 
Gamma-rays from rotating black holes, 10:3587 (J;US) 
COSMIC X-RAY BURSTS 
Radiation Flux 
Discovery of a 176 day period in 4U 1820-30, 10:3573 (J;US) 
COSMIC X-RAY SOURCES 
See also COSMIC X-RAY BURSTS 
Variable Stars 
Identification of the soft X-ray source H1011-47 (E1013-477): a 
new magnetic variable, 10:3589 (J;US) 
X-Ray Spectra 
Long-term observations of x-ray sources: The aquila-serpens- 
scutum region, 10:3588 (J;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Entropy 
More dimensions: Less entropy, 10:3570 (J;US) 
Inflation 
Wall dominated inflation, 10:3547 (R;US) 
Isotropy 
Kantowski—Sachs cosmological models approaching isotropy, 
10:3903 (J;US) 
Mass 
Comment on String-Dominated Universe(SDU), 10:3546 
(R;US) 
Particle Decay 
Cosmology with decaying particles, 10:3545 (R;US) 
Decaying particles do not heat up the universe, 10:3544 (R;US) 
COSMOLOGY 
Cosmological Models 
Primordial nucleosynthesis: A critical comparison of theory 
and observation, 10:3585 (J;US) 
Lectures 
Neutrino cosmology, 10:3542 (R;XC) 
Magnetic Monopoles 
Cosmological production of Kaluza-Klein monopoles, 10:3548 
(R;US) 
Nucleosynthesis 
Primordial nucleosynthesis: A critical comparison of theory 
and observation, 10:3585 (J;US) 
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Particle Production 
Cosmological baryon generation at low temperatures, 10:3575 
G;NL) 
COSMOS 
See UNIVERSE 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
CRACK GROWTH. 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Computerized Simulation 
Ultrasonic detection of cracks in web geometries, 10:3059 
(BA;US) 
Mathematical Models 
Eddy current signal calculations for surface breaking cracks, 
10:3046 (BA;US) 
Probability 
Interactions of simulated partially closed cracks with acoustic 
waves, 10:3053 (BA;US) 
CRACKS 
Eddy Current Testing 
Eddy current signal calculations for surface breaking cracks, 
10:3046 (BA;US) 
Mapping 
Further results for crack-edge mappings by ray methods, 
10:3050 (BA;US) 
Mathematical Models 
The effects of crack closure on ultrasonic scattering 
measurements, 10:3052 (BA;US) 
Simulation 
Interactions of simulated partially closed cracks with acoustic 
waves, 10:3053 (BA;US) 
Sizing 
Further results for crack-edge mappings by ray methods, 
10:3050 (BA;US) 
Ultrasonic sizing of cracks in web geometries, 10:3051 (BA;US) 
Ultrasonic Testing 
Crack-tip diffraction in a transversely isotropic solid, 10:3055 
(BA;US) 
Further results for crack-edge mappings by ray methods, 
10:3050 (BA;US) 
Interactions of simulated partially closed cracks with acoustic 
waves, 10:3053 (BA;US) 
Scattering of Rayleigh surface waves from partly-closed 
surface-breaking cracks, 10:3054 (BA;US) 
The effects of crack closure on ultrasonic scattering 
measurements, 10:3052 (BA;US) 
Ultrasonic sizing of cracks in web geometries, 10:3051 (BA;US) 
Ultrasonic detection of cracks in web geometries, 10:3059 
(BA;US) 
CRATERING EXPLOSIONS 
Blast Effects 
Simulating nuclear cratering events at the Pacific Proving 
Ground, 10:3237 (RA;US) 
CRATERS 
Ground Subsidence 
Subsidence in the craters of nuclear tests at the Pacific Proving 
Grounds, 10:3239 (R;US) 
CRAY COMPUTERS 
Programming 


United Information Services, Inc., CRAY 1-s/2000, 
FORTRAN CFT 1.10. Validation summary report, 10:4137 
(R;US) 

CRESOLS 
Thermal Diffusivity 
Instrument for the thermal conductivity of non-electrolyte 
liquids at high temperatures and pressures, 10:1879 (RA;US) 

CRESYLIC ACID 

See CRESOLS 
CRICETULUS 

See HAMSTERS 
CRITICAL ASSEMBLIES 

See ZERO POWER REACTORS 
CRITICAL HEAT FLUX 

Boiling 

Experimental investigation of water post-CHF boiling in 

forced vertical flow, 10:2366 (R;TW) 


CRITICALITY 
Monte Carlo Method 
TRIMARAN: a three dimensional multigroup P1 Monte Carlo 
code for criticality studies, 10:2947 (R;FR) 
Nuclear Data Collections 
Manipulation and application of the INER-CSRL 218-group 
neutron cross section library, 10:2955 (R;TW) 
CRITICALITY ACCIDENTS 


See CRITICALITY 
RADIATION ACCIDENTS 


CROSSED BEAMS 
See COLLIDING BEAMS 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE CARRIERS 
See TANKER SHIPS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
Molting 
Interacting factors in the control of the crustacean molt cycle, 
10:3446 (R;US) 
CRYOCABLES 
See CRYOGENIC CABLES 
CRYOGENIC CABLES 
Test Facilities 
Cryo-electric testing of a 1000 MVA 
transmission system, 10:2995 (BA;US) 
CRYOGENIC FLUIDS 3 


Feasibility tests of pipeline pigs for cryogenic pipelines, 
10:2992 (BA;US) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYSTAL GROWTH 
Maximization of growth rates during Czochralski pulling, 
10:2791 (R;US) 
Models of rapid solidification, 10:2789 (R;US) 
CRYSTAL LATTICES 


See also BETA-W LATTICES 
CUBIC LATTICES 


Correlations 
Dynamics of two-point spatial correlations for randomly 
hopping lattice gases: One-dimensional models, 10:3879 
G;US) 
Mathematical Models 
Dynamics of two-point spatial correlations for randomly 
hopping lattice gases: One-dimensional models, 10:3879 
G;US) 
Physical Radiation Effects 
Radiation damage physics and radiation technology, 10:3864 
(R;UA;In Russian) 


Dynamics of two-point spatial correlations for randomly 
hopping lattice gases: One-dimensional models, 10:3879 
GJ;US) 

CRYSTAL PHASE TRANSITIONS 
See CRYSTAL-PHASE TRANSFORMATIONS 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
Parametric Analysis 

Influence of individual reflections on the precision of 
parameter estimates in least squares refinement, 10:2841 
(R;US) 


CRYSTALLOGRAPHY 
Parametric Analysis 
Influence of individual reflections on the precision of 
parameter estimates in least squares refinement, 10:2841 
(R;US) 


CRYSTAL-PHASE TRANSFORMATIONS 
Neutron scattering at structural phase transformations, 10:2782 
(RA;SU;In Russian) 
CRYSTALS 


See also IONIC CRYSTALS 
MONOCRYSTALS 
POLYCRYSTALS 





CRYSTALS 
Neutron Diffraction 


Neutron Diffraction 
Neutron scattering at structural phase transformations, 10:2782 
(RA;SU;In Russian) 
Transmission Electron Microscopy 
Electron image simulation: a complementary prdeeasitig 
technique, ue, 10-2961 (R;US) 
CUBIC LATTICES 
Crystal-Phase Transformations 
Phase transitions in a third-rank-tensor Hamiltonian: 
Application to systems with tetrahedral symmetry, 10:3882 
(J;US) 


Structural unit/grain boundary dislocation model for twist 
boundaries in cubic crystals, 10:2585 (R;US) 
Grain Boundaries 
Structural unit/grain boundary dislocation model for twist 
boundaries in cubic crystals, 10:2585 (R;US) 
Ising Model 
-glass order parameter of the random-field Ising model, 
10:3880 (J;US) 
Order Parameters 
Spin-glass order parameter of the random-field Ising model, 
10:3880 (J;US) 
Factors 


Spin-glass order parameter of the random-field Ising model, 
10:3880 (J;US) 
CULTURAL OBJECTS 
Objects of historical and/or artistic value. 
Hazards 


Determination of the radiation from an orange fiestaware cup, 
10:3330 (R;US) 
CULTURE MEDIA 
Variations 
Liposome uptake into human colon adenocarcinoma cells in 
monlayer, spinner, and trypsinized cultures, 10:3398 (J;US) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 


Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polymer, 10:2850 (J;US) 
LIMITERS 


Control Systems 
Control instrumentation and data handling of heavy current 
inductive load interrupter, 10:3074 (BA;US) 
CURRENTS (WATER) 
See WATER CURRENTS 
CUTTING 
Technology Assessment 
Use of natural gas for cutting, welding etc. Literature survey, 
10:1910 (R;DK;In Danish) 
CUTTING FLUIDS 
Chemical Preparation 
Aqueous cutting fluid for machining fissionable materials, 
10:1951 (P;US) 
CYANOGEN 
Photolysis 
Photodissociation of C,N2, CICN, and BrCN in a pulsed 
molecular beam, 10:2913 (J;US) 
CYCLOALKANES 
See also CYCLOHEXANE 


Enthalpies of formation of cis- and trans-1,2- 
diethylcyclopropane and cus- and trans-bicyclo[6.1.0]nonane. 
Structural effects on energies of cyclopropane rings, 10:2896 
G;US) 


Enthalpies of formation of cis- and trans-1,2- 
diethylcyclopropane and cus- and trans-bicyclo[6.1.0Jnonane. 
Structural effects on energies of cyclopropane rings, 10:2896 
G;US) 


ERA-10/2 / 116S 


CYCLOHEXANE 
Radiolysis 
Yields of excited states of solutes in irradiated benzene and 
cyclohexane, 10:2917 (J;US) 
CYCLOHEXIMIDE 
Biological Effects 
Higher plant Pisum sativum maturation of nascent DNA is 
blocked by cycloheximide, but only after 4-8 replicons are 
joined, 10:3402 (J;GB) 
CYCLONE SEPARATORS 
Cyclones in preheater towers, 10:2542 (R;XE;In French.) 
CYTOCHROME OXIDASE 
Photolysis 
Cytochrome oxidase heme-protein dynamics: a transient 
Raman study of carbon monoxide photolysis from 
cytochrome a, 10:2886 (J;US) 
Structural Chemical Analysis 
Cytochrome oxidase heme-protein dynamics: a transient 
Raman study of carbon monoxide photolysis from 
cytochrome a, 10:2886 (J;US) 
CYTOCHROMES 
Synthesis 
Ruthenium-modified cytochrome c: temperature dependence of 
the rate of intramolecular electron transfer, 10:2921 (J;US) 


D 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D* PLUS RESONANCES 
See D-2007 RESONANCES 
D* ZERO RESONANCES 
See D-2007 RESONANCES 
D-1865 RESONANCES 
Particle Production 
HRS results on D and F production at PEP, 10:3664 (R;US) 
D-2007 RESONANCES 
Particle Production 
HRS results on D and F production at PEP, 10:3664 (R;US) 
DAPHNIA 
Sensitivity 
Chemical characteristics and acute toxicity of sequentially 
extracted water-soluble fractions of a coal liquid, 10:3500 
(J;GB) 
DARRIEUS ROTORS 
Mechanical Vibrations 
Mini-modal testing of wind turbines using novel excitation, 
10:2202 (R;US) 
DATA 
Quality Assurance 
Characteristics of quality data, 10:4145 (R;US) 
DATA ACQUISITION 
Counting Techniques 
Computer-aided acquisition and analysis of experimental data, 
10:4129 (RA;DE;In German) 
Directories 
Directory of Energy Data Collection Forms, 10:4119 (R;US) 
DATA ACQUISITION SYSTEMS 
Use of the ORACLE DBMS in determining the response of 
complex scientific instrumentation, 10:4078 (R;US) 
DATA ANALYSIS 
Statistics 
Eliciting and aggregating subjective judgements: same 
experimental results, 10:3889 (R;US) 
DATA COVARIANCES 
Data uncertainties 
Mathematical Models 
Effect of dose ascertainment errors on observed risk, 10:3463 
(R;US) 
DATA PROCESSORS 
See DIGITAL COMPUTERS 
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DATA VALIDATION 

See INFORMATION VALIDATION 
DAYLIGHTING 

Quantification of daylighting. Master's thesis, 10:2501 (R;US) 

DC TO AC INVERTERS 

See INVERTERS 
DEBRIS (NUCLEAR) 

See FISSION PRODUCTS 
DECALSO 

See ION EXCHANGE MATERIALS 
DECIDUOUS TREES 


See TREES 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECONTAMINATION 
Radiation Hazards 
Safety assessment of the Area 6 Decontamination Pad and 
Laundry, 10:3520 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Diffusion 
Mass and charge diffusion in deep inelastic collisions, 10:3798 
(RA;DE) 
Dissipation Factor 
Diabatic emission of neutrons: A probe for the energy- 
dissipation mechanism in nucleus-nucleus collisions, 10:3797 
(R;DE) 
Fermi Gas Model 
Simple model for Fermi jets, 10:3848 (RA;DE) 
Nuclear Models 
Comparison of the surface friction model with the time- 
dependent Hartree-Fock method, 10:3847 (RA;DE) 
Processes 


Coherent and statistical effects in deep inelastic nuclear heavy- 
ion collisions, 10:3846 (RA;DE) 


IEFECTS 
Not for CRYSTAL DEFECTS. 


Statistical flaw detection: Application to flaws below curved 
surfaces, 10:3058 (BA;US) 
Critical Size 
Methodology for predicting critcal flaw sizes for the first wall 
of a fusion reactor, 10:2661 (J;NL) 


Long and intermediate wavelength flaw reconstruction, 
10:3032 (RA;US) 

Statistical flaw detection: Application to flaws below curved 
surfaces, 10:3058 (BA;US) 

Ultrasonic scattering problems with applications to QNDE, 
10:3033 (RA;US) 


Application of diffraction corrections to the absolute 

measurement of scattering amplitudes, 10:3049 (BA;US) 
Eddy Current Testing 

Computation of eddy current signals and quantitative inversion 
with realistic probe models, 10:3045 (BA;US) 

Experimental methods for eddy current probe design and 
testing, 10:3047 (BA;US) 

Theory of electric current perturbation probe optimization, 
10:3044 (BA;US) 


Use of field-flaw interaction theories to quantify and improve 
inspection reliability, 10:3041 (BA;US) 
Mathematical Models 
Use of field-flaw interaction theories to quantify and improve 
inspection reliability, 10:3041 (BA;US) 
Multiple Scattering 
Application of multiple scattering theory to sub-surface 
defects, 10:3057 (BA;US) 


Application of diffraction corrections to the absolute 
measurement of scattering amplitudes, 10:3049 (BA;US) 
Ultrasonic Testing 
Absolute magnitude of front surface reflections in ultrasonic 
measurements, 10:3048 (BA;US) 


DEPOSITS (GEOLOGICAL) 
Aerosol Wastes 


Application of diffraction corrections to the absolute 
measurement of scattering amplitudes, 10:3049 (BA;US) 
Application of multiple scattering theory to sub-surface 
defects, 10:3057 (BA;US) 
Near-surface inspection of flaws using bulk ultrasonic waves, 
10:3042 (BA;US) 
Statistical flaw detection: Application to flaws below curved 
surfaces, 10:3058 (BA;US) : 
DEFORMED NUCLEI 
Coriolis Force 
Strength of Coriolis Coupling in actinide nuclei, 10:3818 
(BA;JP) 
Interacting Boson Model 
Microscopic calculation for deformed nuclei, 10:3853 (R;US) 
Rotational States 
Strength of Coriolis Coupling iri actinide nuclei, 10:3818 
(BA;JP) 
DEGRADATION (RADIOINDUCED) 
See RADIOLYSIS 
DEHUMIDIFIERS 
Performance 
Performance of the SERI parallel-passage dehumidifer, 10:2150 
(R;US) 
DELAYED NEUTRON PRECURSORS 
Emission Spectra 
Distribution of delayed neutron yields versus proton, neutron, 
and mass numbers: application to proton pairing in fission 
yields, 10:3834 (J;US) 
Neutron Spectra 
Aggregate delayed neutron intensities and spectra using 
augmented ENDF/B-V precursor data, 10:3804 (J;US) 
DELAYED NEUTRONS 
Fission Yield 
Distribution of delayed neutron yields versus proton, neutron, 
and mass numbers: application to proton pairing in fission 
yields, 10:3834 (J;US) 
DELAYED PROTON PRECURSORS 
Beta-delayed proton emitters in rare earth nuclei (1**La, Ce, 
125Ce, 126Pr, 14], q 127Nd, 28Nd, °7Gd, 139Gd, M43Dy), 
10:3800 (RA;DE;In German) 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DEMAND LIMITERS 
See CURRENT LIMITERS 
DENELCOR COMPUTERS 
Parallel Processing 
Parallel processing experiences on the Denelcor HEP 
computer, 10:4134 (R;US) 
DENSIMETERS 


Semi-automated facilities for measuring density, PVT and 
VLE of energy-related fluids, 10:3017 (RA;US) 
DENSITY (ELECTRON) 
See ELECTRON DENSITY 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DENSITY (POPULATION) 
See POPULATION DENSITY 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEOXYURIDINE 
Biological Effects 
Are there unexploited possibilities for the therapeutic use of 
radioactive and stable isotopically labeled DNA precursors 
and extracorporeal irradiation of the blood in treatment of 
leukemia, 10:3472 (J;DE) 
DEPARTMENT OF DEFENSE 


Prototype firing range air cleaning system, 10:3106 (R;US) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 





DESERTRON 
Sorptive Properties 


DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 


iments on sorption hysteresis of desiccant materials, 
10:2152 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Catalysts 


Hydrodesulfurization by reduced molybden' 
and selectivity of Chevrel phase catalysts, 10:2858 (R;US) 
Engineering 
Retrofit FGD cost-estimating guidelines. Final report (6 
processes), 10:2218 (R;US) 
Retrofitting 
Retrofit FGD cost-estimating 
processes), 10:2218 (R;US) 
DETECTION (NUCLEAR EXPLOSIONS) 


See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 


guidelines. Final report (6 


CP DDT detonators. II. Output characterization, 10:3227 
(R;US) 
Kinetic 
CP DDT detonators. II. Output characterization, 10:3227 
(R;US) 
Temperature Effects 
Simplified thermal transient test for electro explosive devices. 
Final Report, 10:3226 (R;US) 
DEUTERIUM 
Cosmochemistry 
Primordial nucleosynthesis: A critical comparison of theory 
and observation, 10:3585 (J;US) 
Deuteron Reactions 
Low-energy nuclear reactions with hydrogen isotopes, 10:4063 
(R;US) 


Explosions 
The possibility for spark-initiated explosion in mixtures of 
uranium hexafluoride and deuterium, 10:2925 (J;US) 
Isotope Effects 
Hydration of the chloride ion in neodymium chloride solutions 
determined by neutron diffraction, 10:2880 (J;US) 
Reaction Kinetics 
The possibility for spark-initiated explosion in mixtures of 
uranium hexafluoride and deuterium, 10:2925 (J;US) 


Solubility 
Solubility of H, D, and T in Pd and Pdo soAgo 10, 10:2639 
(R;US) 
DEUTERIUM TARGET 
Deuteron 


Reactions 
E/sub T/° and 7° spectra from aa, dd, and pp interactions at 
‘Vs/sub NN/ = 31 GeV at the CERN ISR, 10:3667 (R;US) 
Total neutral energy spectra in the central region of a-a, d-d 
and p-p interactions at Vssub(NN) = 31 GeV per nucleon 
pair at the CERN ISR, 10:3686 (J;NL) 
Electron Reactions 
Measurement of the A-dependence of the EMC effect and R in 
deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Proton Reactions 
Invariant observables in a systematics of the (p, 77) reaction, 
10:3744 (R;CA) 

S-wave proton-deuteron scattering lengths, 10:3752 (BA;NL) 
Spin rotation parameters Dsub(NN), Dsub(SL), Dsub(SS), 
Dsub(LS), Dsub(LL) and P for p vectord->p vectord 

elastic scattering at 500 and 800 MeV, 10:3761 (BA;NL) 
DEUTERON REACTIONS 
Multiple Production 
Total neutral energy spectra in the central region of a-a, d-d 
and p-p interactions at Vssub(NN) = 31 GeV per nucleon 
pair at the CERN ISR, 10:3686 (J;NL) 
Production 


E/sub T/° and 7° spectra from aa, dd, and pp interactions at 
Vs/sub NN/ = 31 GeV at the CERN ISR, 10:3667 (R:US) 


um sulfides: activity 
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Polarization 
Spin-polarization observables at the J=3/2* resonance in the 
reactions *H(d,n)*He and *He(d,p)*He, 10:3754 (BA;NL) 
Stripping 
Spin-polarization observables at the J=3/2* resonance in the 
reactions *H(d,n)*He and *He(d,p)‘*He, 10:3754 (BA;NL) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Binding Energy 
Relativistic effects in the binding energies of few-body nuclei, 
10:3749 (BA;NL) 
Energy Spectra 
Light ion beams generation in dense plasma focus, 10:4043 
(RA;JP) 
OPE Potential 
One-pion-exchange potential, 10:3745 (J;US) 
Polarization 
Novel technique for measuring the vector polarization of a 
deuteron, 10:3741 (BA;NL) 
DEVELOPING COUNTRIES 
See also GREECE 
INDIA 
KENYA 
MEXICO 
Energy Sources 
Important for the Future. Volume VI, Nos. 2-3. Special issue 
on the conference on small energy resources, 10:2424 (R;US) 
DEVONIAN SHALES 
See BLACK SHALES 
DEWARS 
Computer Codes 
Calculation of the pressure rise in the Fermilab 19000 L helium 
dewar, 10:2980 (BA;US) 
Pressure Measurement 
Calculation of the pressure rise in the Fermilab 19000 L helium 
dewar, 10:2980 (BA;US) 
DIAGNOSTIC TECHNIQUES 
Laser-based diagnostics for coal gasification instrumentation 
(Coherent anti-Stokes Raman spectroscopy (CARS), laser 
induced breakdown spectroscopy (LIBS) and laser-induced 
fluorescence (LIF)), 10:1736 (R;US) 
DIAMONDS 
Coupling Constants 
Calculation of phonon-phonon interactions and the absence of 
two-phonon bound states in diamond, 10:2644 (J;US) 


Calculation of phonon-phonon interactions and the absence of 
two-phonon bound states in diamond, 10:2644 (J;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Particle Production 
Six-quark probabilities and dibaryons in Y-N scattering, 
10:3703 (J;US) 
DIELECTRIC MATERIALS 
Design 


Program plan for research and development of dielectric 
materials for electric power systems, 10:2206 (R;US) 
Microwave Spectra 
Microwave nondestructive evaluation of composites, 10:3060 
(BA;US) 
Moisture Gages 
Microwave nondestructive evaluation of composites, 10:3060 
(BA;US) 
Nondestructive Testing 
Microwave nondestructive evaluation of composites, 10:3060 
(BA;US) 


Program plan for research and development of dielectric 
materials for electric power systems, 10:2206 (R;US) 
Research Programs 
Program plan for research and development of dielectric 
materials for electric power systems, 10:2206 (R;US) 
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Space Charge 
Direct observation of field-injected space charge in a metal- 
insulator-metal structure, 10:2768 (J;US) 
DIELECTRIC TRACK DETECTORS 
Automation 
Interactive and automated systems for nuclear track 
measurements with applications to fast neutron dosimetry, 
10:3169 (R;US) 
Interactive Display Devices 
Interactive and automated systems for nuclear track 
measurements with applications to fast neutron dosimetry, 
10:3169 (R;US) 
Uses 
Status of personnel neutron dosimetry in Mexico, 10:3180 
(RA;US) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Combustion Control 
Emission control methods for large stationary engines. Part II. 
Combustion modifications for diesel engines, 10:2577 
(RA;US) 
Exhaust Gases 


Emission control methods for large stationary engines. Part II. 
Combustion modifications for diesel engines, 10:2577 
(RA;US) 

Emission control methods for large stationary engines. Part III. 
Catalytic NO/sub x/ reduction by ammonia, 10:2578 
(RA;US) 

Emulsion fuel and oxidation catalyst technology for stationary 
diesel engines, 10:2210 (RA;US) 

Utilization research. Volume III. Quarterly technical report, 
April 1-June 30, 1984, 10:1885 (R;US) 

Fuel Consumption 
Reduction of fuel consumption by thermodynamic optimisation 
of the Otto (petrol) engine. Gearbox for minimal fuel 

consumption; optimisation of idling. Final report, 10:2574 

(R;LU;In several languages) 

Fuel Substitution 

Methanol engine conversion feasibility study: Phase 1, 10:2582 
(R;US) 

Utilization research. Volume III. Quarterly technical report, 
April 1-June 30, 1984, 10:1885 (R;US) 

Liquid Fuels 
Unsteady combustion of composite fuel droplets, 10:3099 
“ (R;FR) 


odifications 
Methanol engine conversion feasibility study: Phase 1, 10:2582 
(R;US) 
DIESEL FUELS 
Chemical Properties 
Comparative toxicological and chemical properties of fuels 
developed from coal, shale, or petroleum, 10:1782 (BA;US) 
Combustion Products 
Utilization research. Volume III. Quarterly technical report, 
April 1-June 30, 1984, 10:1885 (R;US) 
Combustion 
Utilization research. Volume III. Quarterly technical report, 
April 1-June 30, 1984, 10:1885 (R;US) 


Petroleum Marketing Monthly, August 1984, 10:1871 (R;US) 
Steam Reformer Processes 
Steam reforming of No. 2 fuel oil. Final report, 10:2030 (R;US) 
Toxicity 
Comparative toxicological and chemical properties of fuels 
developed from coal, shale, or petroleum, 10:1782 (BA;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
Codes 


DISPL1: a software package for one and two spatially 
dimensioned kinetics-diffusion problems, 10:3649 (R;US) 
Numerical Solution 
DISPLI: a software package for one and two spatially 
dimensioned kinetics-diffusion problems, 10:3649 (R;US) 
DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 


DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFUSE SOLAR RADIATION 
Daily Variations 
The diffuse component of the daily global solar irradiation at 
Corvallis, Oregon (U.S.A.), 10:2074 (J;GB) 
Mathematical Models 
The diffuse component of the daily global solar irradiation at 
Corvallis, Oregon (U.S.A.), 10:2074 (J;GB) 
Regression Analysis 
The diffuse component of the daily global solar irradiation at 
Corvallis, Oregon (U.S.A.), 10:2074 (J;GB) 
DIGESTER GAS 
See METHANE 
DIGITAL COMPUTERS 
Report of the Subpanel on Theoretical Computing of the High 
Energy Physics Advisory Panel, 10:4126 (R;US) 
Meetings 
Sixth biennial CUBE (Computer Use by Engineers) 
symposium, 10:4132 (R;US) 
Performance Testing 
Acceptance test for an integrated library system, 10:4144 
(R;US) 
Security 
Computer science and technology: overview of computer 
security certification and accreditation, 10:4136 (R;US) 
Uses 
Sixth biennial CUBE (Computer Use by Engineers) 
symposium, 10:4132 (R;US) 
DIHYDROXYSUCCINIC ACID 
See TARTARIC ACID 
DIMETHYL KETONE 
See ACETONE 
2,2-DIMETHYLPROPANE 
See 2-2-DIMETHYLPROPANE 
2-2-DIMETHYLPROPANE 
Electron Mobility 
Motion of electrons in classical liquid: injected electron Hall 
mobility in liquid neopentane along the liquid vapor 
coexistence line between the triple and the critical point, 
10:2051 (J;US) 
Photoemission 
Photon-stimulated desorption of solid neopentane, 10:2770 
G;US) 
Pyrolysis 
Formation of D atoms in the pyrolysis of toluene-ds behind 
shock waves: kinetics of the reaction C;Ds + H — C;D;H 
+ D, 10:2889 (J;US) 
Sorptive Properties 
Photon-stimulated desorption of solid neopentane, 10:2770 
(J;US) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOXIN 
Air Pollution Abatement 
Environmental trends in resource recovery, 10:2559 (RA;US) 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT GAIN SYSTEMS 
Prior to September 1980 HEAT GAIN was used to index this 
concept. 
Performance 
Short duration winter-time iormances of different passive 
solar systems, 10:2147 (R;US) 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISMANTLING (FUEL ASSEMBLY) 
See FUEL ASSEMBLY DISMANTLING 
DISMANTLING (REACTOR) 
See REACTOR DISMANTLING 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 





DISPERSED STORAGE AND GENERATION 
Power Distribution 


DISPERSED STORAGE AND GENERATION 
Power Distribution 
Distribution system stability, reliability and protective relaying 
due to incorporation of dispersed energy sources. Master's 
thesis, 10:2462 (R;US) 
DISPERSION NUCLEAR FUELS 
Fabrication 
U-Si and U-Si-Al dispersion fuel alloy development for 
research and test reactors, 10:1952 (J;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTILLATES 
See also PETROLEUM DISTILLATES 
Inventories 
Intervention adjustment to data of the joint petroleum 
reporting system (1976 to 1983 time series; USA), 10:1872 
(R;US) 


See also SOLAR DISTRICT HEATING 
Feasibility Studies 
Feasibility study on the construction of a 250 MW combined 
power station with pressurized fluidized bed combustion, 
10:2204 (R;DE;In German) 
Summary of district heating and cooling project in Moorhead, 
Minnesota, 10:2560 (R;US) 
Heat Pumps 
Storage of lake heat in the Pershytte mine in Nora, Sweden. A 
feasibility study, 10:2413 (R;SE;In Swedish) 
Wind power as power source for medium-sized and large heat 
pumps, 10:2199 (R;SE;In Swedish) 


Storage of lake heat in the Pershytte mine in Nora, Sweden. A 

feasibility study, 10:2413 (R;SE;In Swedish) 
Waste Heat Utilization 

Utilization of waste heat from the large transformers in district 

heating networks, 10:2546 (R;DK;In Danish) 
Wind Power 

Wind power as power source for medium-sized and large heat 

pumps, 10:2199 (R;SE;In Swedish) 
DNA 
Biological Repair 

Differences in the regulation by poly(ADP-ribose) of repair of 
DNA damage from alkylating agents and ultraviolet light 
according to cell type, 10:3417 (J;US) 

Mechanism for the control of patch size in mammalian cell 
DNA excision repair, 10:3421 (J;GB) 

Biosynthesis 
Differences in growth requirement and retentiveness for 
jum in nontransformed and transformed mouse 3T3 
cells, 10:3408 (J;CH) 

Differences in growth requirement and retentiveness for 
magnesium in nontransformed and transformed mouse 3T3 
cells, 10:3409 (J;CH) 

Higher plant Pisum sativum maturation of nascent DNA is 
blocked by cycloheximide, but only after 4-8 replicons are 
joined, 10:3402 (J;GB) 

Damage 

Induction of sister chromatid exchanges and cell division 
delays in human lymphocytes by microsomal activation of 
benzene, 10:3406 (J;US) 

Encapsulation 

Autonomous parvovirus LulllI encapsidates equal amounts of 

plus and minus DNA strands, 10:3388 (J;US) 
Inhibition 

Differences in growth requirement and retentiveness for 
magnesium in nontransformed and transformed mouse 3T3 
cells, 10:3408 (J;CH) 

Radiation 

Radiation damage to DNA and its repair in the formation of 

chromosome aberrations, 10:3474 (BA;US) 
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Strand Breaks 
Differences in the regulation by poly(ADP-ribose) of repair of 
DNA damage from alkylating agents and ultraviolet light 
according to cell type, 10:3417 (J;US) 
Ultrastructural Changes 
Autonomous parvovirus LulllI encapsidates equal amounts of 
plus and minus DNA strands, 10:3388 (J;US) 
DNA REPLICATION 
Inhibition 
. Differences in the regulation by poly(ADP-ribose) of repair of 
DNA damage from alkylating agents and ultraviolet light 
according to cell type, 10:3417 (J;US) 
Radiation damage to DNA and its repair in the formation of 
chromosome aberrations, 10:3474 (BA;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RATEMETERS 
Proportional Counters 
New method of proportional counter feedback biasing for 
wide-range radiation dose-rate monitors, 10:3165 (R;US) 
DOUBLE ENVELOPE BUILDINGS 
Modifications 
Evaluation of modifications to the Mastin double-envelope 
house, 10:2507 (R;US) 
DOUBLE SHELL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Beta Ratio 
Tests of beta limits as a function of plasma shape in the 
Doublet III device, 10:3929 (R;US) 
ICR Heating 
Design of long pulse heating systems for Doublet III-D, 
10:4033 (R;US) 
Neutral Atom Beam Injection 
Upgraded waterflow calorimetry for a total beam energy 
system for doublet III neutral beams, 10:4112 (BA;US) 
Plasma Confinement 
Comparison of energy confinement in Doublet III limiter and 
divertor discharges with ohmic, neutral beam and electron 
cyclotron heating, 10:3927 (R;US) 
Plasma Diagnostics 
Determination of experimental tokamak plasma properties 
using maximum entropy analysis, 10:3928 (R;US) 
Intensified CCD camera system for plasma diagnostics, 10:3931 
(R;US) 


Improved performance for large area triple layer microchannel 
plate detector for a neutral spectrometer in Doublet III, 
10:3930 (R;US) 

DOWTHERM 
See BIPHENYL 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRILLING FLUIDS 
Limited to materials used in well drilling. 
Bibliographies 

Geothermal technology publications and related reports: a 

bibliography, January-December 1983, 10:2194 (R;US) 
Tracer Techniques 
Assessment of drilling fluid tracers used to monitor borehole 
development for hydrochemical sampling, 10:1983 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING (ROCK) 
See ROCK DRILLING 
DRINKING WATER 
Quantitative Chemical Analysis 

Investigation of selected water quality parameters in the 

Amargosa Drainage Basin, 10:3364 (R;US) 
Radiochemical Analysis 

Investigation of selected water quality parameters in the 

Amargosa Drainage Basin, 10:3364 (R;US) 
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DRY STORAGE 
Licensing 


Technical issues and approach to license dry storage of LWR 
fuel in the United States, 10:1$80 (R;US) 
DTO 
See TRITIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 
Feasibility Studies 
Summary of district heating and cooling project in Moorhead, 
Minnesota, 10:2560 (R;US) 
DUST COLLECTORS 
Monitors 
Development of a machine mounted respirable dust monitor. 
Open file report. 30 June 1976-16 March 1978, 10:3105 
(R;US) 
DUSTS 
Control 
York Canyon mine evaluation. Monthly technical progress 
report No. 39, October 1-31, 1984, 10:1807 (R;US) 
Flow Models 
Inventory and evaluation of the international state of affairs on 
dispersion and dispersion models of fugitive coal dust, 
10:1803 (R;NL;In Dutch) 


Sampling of fugitive coal dust. Sub-report of the OWS-project 
1, 10:1821 (R;NL;In Dutch) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMICS 
Mathematics 
Chaos in dynamical systems: a selected bibliography, 10:4124 


See BEAM DYNAMICS 
DYSPROSIUM 147 
Beta Decay 
Beta-delayed proton activities: *7Dy and '“°Er, 10:3796 
(R;US) 
Delayed Proton Precursors 
Beta-delayed proton activities: *7Dy and '°Er, 10:3796 
;US 


Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
DYSPROSIUM 162 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
DYSPROSIUM 164 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 


EARTH ATMOSPHERE 
See also IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
TROPOSPHERE 


(GASEOUS) 
Research Programs 


Carbon Dioxide 
Ocean life cycles and atmospheric CO, content, 10:3358 (J;US) 
Radionuclide Migration 


Method of instantaneous approximation of the atmospheric 
. dispersion, 10:3305 (R;FR;In French) 
Sulfates 
Vertical distribution of aerosol strong acid and sulfate in the 
atmosphere, 10:3292 (J;US) 
Sulfuric Acid 
Vertical distribution of aerosol strong acid and sulfate in the 
atmosphere, 10:3292 (J;US) 
EARTH PLANET 
Disasters 
Large natural geophysical events: planetary planning, 10:3568 
(R;US) 
Planetary Evolution 
Large natural geophysical events: planetary planning, 10:3568 
(R;US) 
EARTHQUAKES 
Seismic Detection 
High-resolution microseismicity study of possible 
intrusion in the Long Valley Caldera, 10:3528 (R;US) 
Seismic Effects 
Standard problems to evaluate soil structure interaction 
computer codes, 10:2319 (R;US) 
EBR-2 REACTOR 
Loss of Flow 
Unprotected loss-of-heat sink simulation in the EBR-II plant, 
10:2356 (R;US) 
Primary Coolant Circuits 
Modeling considerations for the primary system of the 
Experimental Breeder Reactor-II, 10:2330 (R;US) 
ECCS 
Heat Transfer 
FEBA - flooding experiments with blocked arrays. Evaluation 
report (PWR), 10:2367 (R;DE) 
H 


'ydraulics 
FEBA - flooding ex; its with blocked arrays. Evaluation 
report (PWR), 10:2367 (R;DE) 
Test Facilities 
FEBA - flooding experiments with blocked arrays. Evaluation 
report (PWR), 10:2367 (R;DE) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC GROWTH 
Economic growth and dynamic equilibrium, 10:2432 (R;US) 
ECONOMY 
Economic growth and dynamic equilibrium, 10:2432 (R;US) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Radionuclide Migration 
Significance of environmental exposure pathways for 
technetium, 10:3322 (R;US) 
EDDY CURRENT TESTING 
Mathematical Models 
Eddy current signal calculations for surface breaking cracks, 
10:3046 (BA;US) 
Theory of electric current perturbation probe optimization, 
10:3044 (BA;US) 
Signals 
Computation of eddy current signals and quantitative inversion 
with realistic probe models, 10:3045 (BA;US) 
Two-Dimensional Calculations 
Computation of eddy current signals and quantitative inversion 
with realistic probe models, 10:3045 (BA;US) 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
Research 
Stimulating cooperative research in fossil energy at 
universities, 10:4120 (R;US) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 





See MICROWAVE RADIATION 

EINSTEIN FIELD EQUATIONS 
Space-Time 
Three-dimensional cosmological gravity: Dynamics of constant 
curvature, 10:3731 (J;US) 

EINSTEIN GRAVITATION THEORY 

See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 


ELECTRIC BATTERIES 

Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 

See also METAL-METAL OXIDE BATTERIES 
Ambient Temperature 

Polymeric electrolytes for ambient temperature lithium 

batteries. Final report, 10:2419 (R;US) 


Automatic digital battery cell capacitance measurements. 
Technical report, 10:2415 (R;US) 
Chemical Reactions 
Lithium cell reactions. Interim report, 10:2414 (R;US) 


Design 
NASA Redox Storage System Development Project. Final 
report, 10:2416 (R;US) 
Polymeric electrolytes for ambient temperature lithium 


batteries. Final report, 10:2419 (R;US) 
Electrodes 


Pre-plated reactive diffusion-bonded battery electrode plaques, 
10:2420 (P;US) 


Polymeric electrolytes for ambient temperature lithium 
batteries. Final report, 10:2419 (R;US) 
System Failure Analysis 
Weibull Failure Distribution Analysis and Plotting System. 
Computer code manual, 10:2417 (R;US) 
ELECTRIC CABLES 
See also COAXIAL CABLES 
CRYOGENIC CABLES 
GAS-INSULATED CABLES 
Performance Testing 
Adaptation of an air-dielectric RF cable for use as an oil-filled 
high voltage pulse transmission line, 10:2220 (R;US) 


Design, manufacture, test, and delivery of 230 kV extruded, 
radiation cross-linked polyethylene cable: design of 7 
megavolt toroidal irradiator; fabrication and testing of model 
cables. Final report, 10:2024 (R;US) 


Adaptation of an air-dielectric RF cable for use as an oil-filled 
high voltage pulse transmission line, 10:2220 (R;US) 
ELECTRIC CONDUCTORS 
Electrochemistry 
Ultrahigh-vacuum in situ electrochemistry with solid polymer 
electrolyte and x-ray photoelectron spectroscopy studies of 
polypyrrole, 10:2771 (J;US) 


Ultrahigh-vacuum in situ electrochemistry with solid polymer 
electrolyte and x-ray photoelectron spectroscopy studies of 
polypyrrole, 10:2771 (J;US) 

ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC HEATING 
Heat Pumps 

Heat pumps in el-heated houses Preliminary project. Energy 
research program of the Danish Ministry of Energy. Heat 
pump systems 6. System- and component development, 
10:2521 (R;DK;In Danish) 

ELECTRIC POWER 
See also HYDROELECTRIC POWER 
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Data Compilation 
Monthly Energy Review, July 1984, 10:1866 (R;US) 
Monthly Energy Review, June 1984, 10:1865 (R;US) 
Fuel Consumption 
Monthly Energy Review, January 1982, 10:2476 (R;US) 


Monthly Energy Review, January 1982, 10:2476 (R;US) 
Investment 
India: economic issues in the power sector, 10:2454 (R;US) 


Promotion of electric utility sales (Docket 05-EI-15). Final 
environmental impact statement, 10:3376 (R;US) 
Prices 
An analysis of heterogeneity in residential sector fuel prices at 
various levels of aggregation, 10:2473 (J;US) 
Production 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
ELECTRIC POWER INDUSTRY 
Dielectric Materials 
Program plan for research and development of dielectric 
materials for electric power systems, 10:2206 (R;US) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC PROBES 
Design 
Experimental methods for eddy current probe design and 
testing, 10:3047 (BA;US) 
Eddy Current Testing 
Computation of eddy current signals and quantitative inversion 
with realistic probe models, 10:3045 (BA;US) 
Eddy current signal calculations for surface breaking cracks, 
10:3046 (BA;US) 
Experimental methods for eddy current probe design and 
testing, 10:3047 (BA;US) 
Theory of electric current perturbation probe optimization, 
10:3044 (BA;US) 
Mathematical Models 
Theory of electric current perturbation probe optimization, 
10:3044 (BA;US) 


Theory of electric current perturbation probe optimization, 
10:3044 (BA;US) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Competition 
Utility competition with small businesses: recommendations for 
states on utility energy-related programs and the commercial 
and apartment conservation service program (second 
edition). Final report, 10:2469 (R;US) 
Cost 
Historical plant cost and annual production expenses for 
selected electric plants, 1982, 10:2465 (R;US) 
Data Compilation 
Electric Power Monthly, July 1984, 10:2464 (R;US) 
Electric Power 
Historical plant cost and annual production expenses for 
selected electric plants, 1982, 10:2465 (R;US) 
Energy Consumption 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
Management 


Utility conservation demonstration project. Final report, 
October 1977-September 1981, 10:2563 (R;US) 
Environmental Impact Statements 
Promotion of electric utility sales (Docket 05-EI-15). Final 
environmental impact statement, 10:3376 (R;US) 
Load Analysis 
Electric Utility Rate Design Study No. 96: analysis of methods 
for load data transfer. Final report, 10:2477 (R;US) 
Operating Cost 
Historical plant cost and annual production expenses for 
selected electric plants, 1982, 10:2465 (R;US) 
Regulations 
Sunset Task Force on Utility Regulatory Reform. Final report 
to the Governor, 10:2468 (R;US) 
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ELECTRICAL INSULATORS 
Mechanical Tests 
Testing organic composite insulators for fusion magnets, 
10:4111 (BA;GB) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
Electrodes 
Positive electrode current collector for liquid metal cells, 
10:2422 (P;US) 
Liquid Metals 
Positive electrode current collector for liquid metal cells, 
10:2422 (P;US) 
ELECTRODES 


See also ANODES 
CATHODES 


Additives 
Electrochemical cell, 10:2421 (P;US) 
Bonding 
Pre-plated reactive diffusion-bonded battery electrode plaques, 
10:2420 (P;US) 
Chemical Composition 
Electrochemical cell, 10:2421 (P;US) 
Diffusion 
Pre-plated reactive diffusion-bonded battery electrode plaques, 
10:2420 (P;US) 
Materials Testing 
MHD generator electrode development. Summary report, July 
1, 1981-September 30, 1982, 10:2483 (R;US) 
Polarization 
Polarization behavior of the nickel electrode in molten sulfides, 
10:2423 (J;US) 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Chemical Composition 
Electrochemical cell, 10:2421 (P;US) 
Polymers 
Polymeric electrolytes for ambient temperature lithium 
batteries. Final report, 10:2419 (R;US) 
ELECTROLYTIC CELLS 
Bubbles 
Optimization of the advanced alkaline water electrolysis, 
10:2032 (R;XE) 
Electric Conductivity 
Optimization of the advanced alkaline water electrolysis, 
10:2032 (R;XE) 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 
Detection 
Investigations in non-imaging optics: detection of faint sources, 
10:3208 (RA;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETS 
See also BEAM FOCUSING MAGNETS 
SUPERCONDUCTING MAGNETS 
WIGGLER MAGNETS 
Hybrid Systems 
32 tesla hybrid magnet system, 10:2975 (J;FR) 
ELECTRON ACCEPTOR 


See BINDING ENERGY 
ELECTRONS 


ELECTRON ACOUSTIC WAVES 
See ELECTRON PLASMA WAVES 
ELECTRON ATTACHMENT 
A(neutral) + e yields A(1 minus). 
Cross Sections 
S-wave threshold in electron attachment: observations and 
cross sections at ultralow electron energies, 10:3605 (RA;US) 


ELECTRON BEAMS 
Beam Transport 
Gradient B drift transport of high current electron beams, 
10:3130 (J;US) 
Beam-Plasma Systems 
Acceleration of ions and electrons by wave-particle 
interactions. Final report 1 March 1982-31 March 1984, 
10:3601 (R;US) 
Electron Drift 
Gradient B drift transport of high current electron beams, 
10:3130 (J;US) 


—— electron layers. Interim report, 10:3913 
;US 
ELECTRON CAPTURE 
By projectiles in collisions; not for ELECTRON CAPTURE 
DECAY. 
Born Approximation 
Exact second born calculations for electron capture, 10:3616 
(RA;DE) 
Multiple Scattering 
Comparative study of two multiple scattering approaches to 
electron capture, 10:3617 (RA;DE) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DENSITY 
Fluorescence Spectroscopy 
Plasma electron density measurements by laser- and collision- 
induced fluorescence method, 10:3979 (R;JP) 
ELECTRON DIFFRACTION 
Measuring Instruments 
Analysis of electron diffraction intensity profiles using a 
photodiode array detection system, 10:3065 (J;US) 
ELECTRON DONOR 
See BINDING ENERGY 


Approximation formula to the equation of state of the 
degenerated electron gas, 10:4052 (RA;JP) 
Gauge Invariance 
Gauge invariance and fractional quantum Hall effect, 10:3729 
GJ;US) 
Hall Effect 
Gauge invariance and fractional quantum Hall effect, 10:3729 
(J;US) 
Inertial Confinement 
Approximation formula to the equation of state of the 
degenerated electron gas, 10:4052 (RA;JP) 
ELECTRON GUNS 
Design 


Fast and precise ing of material by means of a intensive 
electron beam, 10:3602 (R;DE;In German) 
Spectroscopy of molecular ions. Progress report, 
September 1, 1983-August 31, 1984, 10:3609 (R;US) 
Hollow Cathodes 
Proposal for hollow cathode electron gun for electron cooling, 
10:3152 (R;US) 
ELECTRON MICROPROBE ANALYSIS 
X-Ray Spectroscopy 
K and L-shell cross-sections for x-ray microanalysis in an 
AEM, 10:3603 (R;US) 
ELECTRON MICROSCOPY 
See also TRANSMISSION ELECTRON MICROSCOPY 
Sample Preparation 
Structural investigation of frozen-hydrated Omp C specimens 
prepared by the fatty acid monolayer technique, 10:3380 
(J;US) 
ELECTRON PLASMA WAVES 
Detection 
Thomson-scattering detection of plasma waves excited by two 
laser beams, 10:4014 (J;US) 
Excitation 
Role of cavitons in laser-plasma interactions. Final report, 
August 15, 1983-August 14, 1984, 10:3920 (R;US) 





Coincidence 


ELECTRON REACTIONS 
Coincidence Spectrometry 
Proceedings of the third miniconference on coincidence 
reactions with electromagnetic probes. Amsterdam, 
November 14-15, 1983, 10:3736 (R;NL) 
Deep Inelastic Scattering 
Measurement of the A-dependence of the EMC effect and R in 
deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Quasi-Elastic Scattering : 
Angular correlations and missing energy spectrum in quasifree 
electron scattering, 10:3860 (J;US) 
ELECTRON SOURCES 
Power Supplies 
Pulsed power machine for 1OMV LIB driver, 10:4044 (RA;JP) 
ELECTRON SPECTROSCOPY 


See also ENERGY-LOSS SPECTROSCOPY 
PHOTOELECTRON SPECTROSCOPY 


Comparative Evaluations 
Comparison of XEDS and EELS using conventional beryllium 
window and windowless detectors, 10:2821 (R;US) 


Spectrometers 
Superconducting solenoid for conversion electron 


spectroscopy in beam, 10:3173 (RA;DE;In German) 
ELECTRON-ATOM COLLISIONS 
Potential Scattering 
Determination of potentials from the scattering function, 
10:3762 (RA;DE) 
ELECTRON-ELECTRON INTERACTIONS 
Moeller 
Identical particle states and operators and the case of two- 
electron scattering, 10:3699 (J;US) 
ELECTRON-ION COLLISIONS 
Excitation 
Plane-wave Born collision strengths for electron-ion excitation: 
comparison with other theoretical methods, 10:3629 (R;US) 
ELECTRON-POSITRON INTERACTIONS 
Particle Production 
HRS results on D and F production at PEP, 10:3664 (R;US) 
Research in elementary particle physics. Progress report, 
March 1, 1984-February 29, 1985, 10:3663 (R;US) 


Some aspects of quark fragmentation: comparison of heavy (c) 
and light quarks (u,d,s), 10:3666 (R;US) 


Addendum to "Lepton-pair production as a signature of 
supersymmetry”, 10:3700 (J;US) 
ELECTRONS 
Mass 


Proposal for the measurement of the effective mass of electrons 
injected into a liquid, 10:2891 (J;US) 
Production 


Production of leptons in coincidence with prompt muons, 
10:3681 (J;US) 


Radiation Laboratory quarterly report, April 1, 1984-June 30, 
1984, 10:2916 (R;US) 
Resonance Absorption 
Sources of hot electrons in laser-plasma interaction with 
emphasis on Raman and turbulence absorption, 10:4056 


(RA;JP) 
ELECTROSLAG WELDING 
Mechanical Vibrations 
Study of effect of vibrations on solidification and structure of 
electro-slag weld metal, 10:3069 (TJ;US) 
Solidification 
Study of effect of vibrations on solidification and structure of 
electro-slag weld metal, 10:3069 (TJ;US) 
ELECTROSTATIC ACCELERATORS 
Pulse Techniques 
High power pulsed accelerators with potential industrial 
applications, 10:2026 (R;US) 
ELECTROSTATIC PRECIPITATORS 
Performance Testing 
Wet electrostatic precipitator: pilot tests, 10:1794 (R;AU) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTARY PARTICLES 
See also LEPTONS 
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POSTULATED PARTICLES 
Particle Properties 
Compilation of data on elementary particles, 10:3678 (R;US) 


For chemical elements only. 


See also METALS 
TRANSURANIUM ELEMENTS 


Equations of State 
User's manual for GRIZZLY, 10:4133 (R;US) 
ELMO BUMPY TORUS 
Drift Instability 
Stability of electrostatic drift waves in bumpy tori, 10:4020 
(J;US) 
Plasma Diagnostics 
Direct reading fast microwave interferometer for EBT, 10:3988 
(R;US) 
Fusion Energy Division annual progress report period ending 
December 31, 1983, 10:4064 (R;US) 
Research Programs 
Fusion Energy Division annual progress report period ending 
December 31, 1983, 10:4064 (R;US) 
Superconducting Magnets 
Design and construction details of the 7.4 Tesla 
superconducting metastable magnet for the Elmo Bumpy 
Torus Proof-of-Principle program, 10:4105 (J;FR) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMB 
Standards 
Determination of neutron damage parameters for irradiation 
embrittlement, 10:2308 (J;US) 
EMBRYOS 
Genetic Effects 
Developmental and cytogenetic effects of potassium 
dichromate on mouse embryos in vitro, 10:3418 (J;US) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 
Public Information 
Public confidence in local management officials: organizational 
credibility and emergency behavior, 10:2344 (R;US) 
Public Relations 
Public confidence in local management officials: organizational 
credibility and emergency behavior, 10:2344 (R;US) 
EMISSION 
Compliance 
Homer City Multistream Coal Cleaning Demonstration: A 
progress report. Report for January 1979-July 1983, 10:1823 
(R;US) 
EMISSION SPECTROSCOPY 
Commissioning of a 5 kW inductively coupled plasma unit for 
use with a 3,4-metre Ebert spectrograph, 10:2838 (R;ZA) 
Calibration 
Computer programme for emission-spectrographic calculations, 
10:2835 (R;ZA) 
Theta Pinch 
Theta pinch discharges for solids vaporization and elemental 
chemical analysis. Technical progress report, 10:2824 (R;US) 
EMISSIVITY 
Calculation Methods 
Emissivity of clear skies, 10:2075 (J;GB) 
EMITTANCE (BEAM) 
See BEAM EMITTANCE 
EMPLOYEES 
See PERSONNEL 
EMULSIONS 
Demulsification 
Demulsification tests with Merk] fluids. Final report, January- 
September 1982, 10:1849 (R;US) 
Produced fluid emulsions. Final report, 10:1847 (R;US) 
Production 
Produced fluid emulsions. Final report, 10:1847 (R;US) 
Stabilization 
Produced fluid emulsions. Final report, 10:1847 (R;US) 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 
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RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 
ENDF 


See NUCLEAR DATA COLLECTIONS 


Cell Proliferation 
Oxygen tension regulated the expression of angiogenesis factor 
by macrophages, 10:3404 (J;US) 
ENERGY 


See also BINDING ENERGY 
GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 


ies 
Open file reports, list No. 20, 10:4114 (R;CA;In English and 
French) 
Open file reports, list No. 21, 10:4113 (R;CA;In English and 
French) 
ENERGY ACCOUNTING 
Economic Analysis 
Interaction of economy and energy, 10:2427 (R;FI;In Finnish) 
Energy Sources 
Interaction of economy and energy, 10:2427 (R;FI;In Finnish) 
ENERGY CONSERVATION 
Education 
Energy supply, conversion and conservation. Final report, July 
6, 1981-July 22, 1982, 10:2566 (R;US) 
Environmental Impacts 
Environmental assessment of industrial process energy 
conservation measures. Final report, 10:3370 (R;US) 
Life-Cycle Cost 
Recommendations for energy conservation standards and 
guidelines for new commercial buildings. Volume III. 
Description of the test process. Appendix C: life-cycle code 
documentation, 10:2512 (R;US) 
Measuring Methods 
Measuring methods of the thermal indoor climate, 10:2516 
(R;FI;In Finnish) 
Program Management 
Energy conservation program, 10:2565 (R;US) 
Tax Credits 
Modeling tax credit incentives for business investment in 
selected energy conservation and production technologies, 
10:2429 (R;US) 
Technology Impacts 
Opportunities for energy conservation through biotechnology, 
10:2552 (R;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Control Systems 
Energy economy control system of buildings. Research report, 
10:2517 (R;FI;In Finnish) 
Education 
Energy supply, conversion and conservation. Final report, July 
6, 1981-July 22, 1982, 10:2566 (R;US) 
F 
Final energy consumption in the European Communities 1980- 
1990, 10:2426 (R;XE) 
Statistical Data 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
ENERGY COSTS 
See ENERGY ACCOUNTING 
ENERGY DEMAND 
Forecasting 
New Mexico coal market study: an economic analysis of the 
competitive position of New Mexico coal in western coal 
markets. Module I, Volume I, 10:1839 (R;US) 
Short-term energy outlook. Quarterly projections, October 
1984 (1984-1985), 10:1870 (R;US) 
ENERGY EFFICIENCY 
Public Opinion 
Review of survey data on the importance of energy efficiency 
to new home buyers, 10:2524 (R;US) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 


ENERGY SYSTEMS 
Technology Assessment 


wer 
Forecasts of on-site and off-site occupational requirements for 
energy construction developments in the United States, 
1983-1990, 10:3368 (R;US) 
ENERGY MANAGEMENT 
Education 
Energy management: theory and practice. Final report, 10:2448 
(R;US) 
Information Systems 
Utility conservation demonstration project. Final report, 
October 1977-September 1981, 10:2563 (R;US) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
Progress in energy, 1983-1984, 10:24£9 (R;US) 
ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
ENERGY SOURCE DEVELOPMENT 
Financial Incentives 
Federal incentives used to stimulate energy production, 
10:2076 (J;US) 
Legal Incentives 
Federal incentives used to stimulate energy production, 
10:2076 (J;US) 
Regulations 
Achieving aggressive mitigation through state regulation: a 
case of the Wyoming Industrial Development Information 
and Siting Act, 10:2430 (R;US) 
Socio-Economic Factors 
Achieving aggressive mitigation through state regulation: a 
case of the Wyoming Industrial Development Information 
and Siting Act, 10:2430 (R;US) 
Tax Credits 
Modeling tax credit incentives for business investment in 
selected energy conservation and production technologies, 
10:2429 (R;US) 
ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
WOOD FUELS 
Education 
Energy supply, conversion and conservation. Final report, July 
6, 1981-July 22, 1982, 10:2566 (R;US) 
Meetings 
Important for the Future. Volume VI, Nos. 2-3. Special issue 
on the conference on small energy resources, 10:2424 (R;US) 
ENERGY SUPPLIES 
Forecasting 
Short-term energy outlook. Quarterly projections, October 
1984 (1984-1985), 10:1870 (R;US) 
Regional Analysis 
Draft model for a quantitative analysis of the quality of energy 
supply and transportation systems in the city of West Berlin, 
10:2528 (R;DE;In German) 
Systems Analysis 
Draft model for a quantitative analysis of the quality of energy 
supply and transportation systems in the city of West Berlin, 
10:2528 (R;DE;In German) 
ENERGY SYSTEMS 
Use only in generic sense; e.g., comparisons of several energy 
systems or theoretical studies when system is not denoted 
specifically. 
See also COOLING SYSTEMS 
GEOPRESSURED SYSTEMS 
HEATING SYSTEMS 
LIGHTING SYSTEMS 
NATURAL GAS DISTRIBUTION SYSTEMS 
POWER SYSTEMS 
TOTAL ENERGY SYSTEMS 


Energy Conservation 
Energy-related risk in the United States in the year 2020, 
10:2451 (R;US) 
Risk Assessment 
Energy-related risk in the United States in the year 2020, 
10:2451 (R;US) 
Technology Assessment 
EFOM 12-C case studies: candidate technologies to relieve the 
European energy system. Final report, 10:2453 (R;LU) 





ENERGY TRANSFER 
See also HEAT TRANSFER 
Detection 
Luminescence energy transfer studies of C-reactive protein. 
Binding of terbium (III) ions in C-reactive protein, 10:3394 
G;US) 
ENERGY-LOSS SPECTROSCOPY 
Research 


Programs ae 
Development of an x-ray beam line at the NSLS for studies in 
materials science using x-ray absorption spectroscopy. 
Progress report, February 1, 1985-January 31, 1986, 10:2777 
on 


See also sane FACTORS ENGINEERING 


Engineering research progress report, October 1983-March 
1984, 10:2972 (R;US) 


ENHANCED RECOVERY 
Research Programs 
Energy production research. Volume I. Quarterly technical 
report, April 1-June 30, 1984, 10:1855 (R;US) 
Solar Process Heat 
Oil field data and industry opinions important to the 
commercialization of solar thermal enhanced oil recovery, 
10:1846 (R;US) 
ENRICO FERMI-2 REACTOR 
New Port, Michigan, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Enrico 
Fermi Atomic Power Plant, Unit No. 2 (Docket No. 50- 
341). Supplement No. 4, 10:2370 (R;US) 
ENTROPY 
Nondestructive Testing 
Maximum entropy reconstruction of a volume anomaly from 
pulse scatter data, 10:3043 (BA;US) 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 
Information Centers 
Sourcebook: gaining access to US government information on 
the environment and natural resources, 10:2435 (R;US) 
Information Systems 
Sourcebook: gaining access to US government information on 
the environment and natural resources, 10:2435 (R;US) 
ENVIRONMENTAL MATERIALS 
Use only for unspecified samples from the environment. See also 
environmental materials. 
Isotope Ratio 
3. workshop on isotopes in nature. Volume 1. Synopses and 
poster presentations, 10:3337 (R;DD) 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 
ENVIRONMENTAL TEMPERATURE 


See also RADIONUCLIDE MIGRATION 
Mathematical Models 
First Detection of Carbon Dioxide Effects: workshop summary 
8-10 June 1981, Harpers Ferry, W.V., 10:3300 (J;US) 
ENZYME ACTIVITY 


Antibody analysis of relationships among methanogenic 
bacteria, 10:3441 (J;US) 
Specific antisera and immunological procedures for 
ii characterization of methanogenic bacteria, 10:3440 (J;US) 
See ENHANCED RECOVERY 
EPA 
See US EPA 
EPIC STORAGE RING 
Electron-Positron(proton) Intersecting Complex. 
Target Chambers 
Floating-wire measurements of the magnet used for large-angle 
pion-nucleus scattering at EPICS, 10:3145 (R;US) 
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EPOXIDES 
Processing 
The processing, cure reactions, network structure and 
mechanical properties of TGDDM/DDS epoxies, 10:2759 
(BA;US) 
Radiation Effects 
Space radiation effects on graphite-epoxy composite materials, 
10:2755 (R;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Computer Codes 
User’s manual for GRIZZLY, 10:4133 (R;US) 
EQUILIBRIUM PLASMA 
Resistive evolution of general plasma configurations, 10:3983 
(R;US) 
Magnetic Islands 
Island formation and destruction of flux surfaces in three- 
dimensional MHD equilibria, 10:4082 (J;US) 


Island formation and destruction of flux surfaces in three- 
dimensional MHD equilibria, 10:4082 (J;US) 
ERBIUM 149 
Beta Decay 
Beta-delayed proton activities: *7Dy and '“°Er, 10:3796 
(R;US) 
Delayed Proton Precursors 
Beta-delayed proton activities: *7Dy and '*°Er, 10:3796 
(R;US) 
ERBIUM 152 
Decay 
High spin states in "Er, 10:3811 (RA;DE;In German) 
High Spin States 
High spin states in "Er, 10:3811 (RA;DE;In German) 
ERBIUM 164 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Rotational side-bands in '*Er, 10:3817 (J;NL) 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
ERBIUM 166 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
ERBIUM 167 TARGET 
Neutron Reactions 
Electric dipole transitions from neutron capture in '®’Er 
resonances, 10:3815 (J;US) 
ERBIUM 168 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Energy-Level Transitions 
M1-E2 mixing ratios of gamma-ground transitions in '®*Er, 
10:3806 (R;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
ERBIUM BORIDES 
Muons 
Muon spin relaxation in ErRh,B,, 10:2733 (R;US) 
ERGONOMICS 
See HUMAN FACTORS ENGINEERING 
EROSION 
Control 
Evaluation of chemical stabilizers and windscreens for wind 
erosion control of uranium mill tailings, 10:2012 (R;US) 
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Research 
Effect of microstructure on solid particle erosion in multiphase 
materials. Final report, May 1983-February 1984, 10:2584 
(R;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Biochemistry 
Effects of microwaves on cell membrane permeability. Report 
No. 3 (final) July 1981-June 1984, 10:3511 (R;US) 
ERYTHROPOIESIS 
Biochemistry 
Humoral regulation of erythropoiesis, 10:3448 (BA;DK) 
ERYTHROPOIETIN 
Radioimmunoassay 
Humoral regulation of erythropoiesis, 10:3448 (BA;DK) 
ESCA 
See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 
Cell Membranes 
Structural investigation of frozen-hydrated Omp C specimens 
prepared by the fatty acid monolayer technique, 10:3380 
G;US) 
ESTROGENS 
Genetic Effects 
Sister chromatid exchanges and cell division delays induced by 
diethylstilbestrol, estradiol, and estriol in human 
lymphocytes, 10:3405 (J;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANAL 


See ACETALDEHYDE 
ETHANE 
Data 
Monthly Petroleum Statistics Report, December 1981, 10:1864 


(R;US) 
Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
Detonations 
Chemical kinetic prediction of critical parameters in gaseous 
detonation, 10:2040 (BA;US) 
Ion Scattering Analysis 
Low energy alkali ion scattering from a clean and adsorbate 
covered Mo(001) surface, 10:2848 (J;NL) 
Viscosity 
Development of a high temperature (600 K), high pressure 
(100 MPa) viscometer, 10:1880 (RA;US) 
ETHANOL 
Oxidation 
Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Progress report, September 16, 1983- 
October 10, 1984, 10:2927 (R;US) 
Pyrolysis 
Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Progress report, September 16, 1983- 
October 10, 1984, 10:2927 (R;US) 
Vapor Condensation 
Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 1 for 15 
February-14 May 1984, 10:2857 (R;US) 
ETHANOL FUELS 
Use for pure ethanol, ethanol-water mixtures, or ethanol with 
additives; for ethanol-gasoline mixtures, use GASOHOL. 


Appropriate Technology Small Grants Program: biomass 
alcohol. Final technical report, June 30, 1981-December 31, 
1983, 10:2059 (R;US) 

ETHERS 
Chemical Activation 

Activation of chemical reaction by impact of molecules on a 
surface. 2. The decomposition of tetramethyldioxetane, 
10:2887 (J;US) 


Chemical Reaction Yield 
Chemiluminescence in the infrared photochemistry of oxetanes: 
the formal reverse of ketone photocycloaddition, 10:2897 
GUS) 


Activation of chemical reaction by impact of molecules on a 
surface. 2. The decomposition of tetramethyldioxetane, 
10:2887 (J;US) 


Photolysis 
Chemil ence in the infrared photochemistry of oxetanes: 
the formal reverse of ketone photocycloaddition, 10:2897 
(J;US) 
Structural Chemical Analysis 
Chemiluminescence in the infrared photochemistry of oxetanes: 
a reverse of ketone photocycloaddition, 10:2897 





See ACETYLENE 
ETHOCEL 
See ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYL RADICALS 
Chemical Reactions 
Kinetics of the reaction of ethyl radicals with molecular 
oxygen from 294 to 1002 K, 10:2052 (J;US) 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE 
Chemical Reaction Yield 
Plasticity, agglomeration and volatiles secondary reactions in 
coal pyrolysis. Annual report, September 10, 1982-February 
29, 1984, 10:1733 (R;US) 
Combustion 
Experimental study and modeling of the kinetics of 
hydrocarbon combustion, 10:3261 (R;FR;In French) 
Measurements of the effect of elevated pressure on soot 
formation in laminar diffusion flames, 10:2933 (J;GB) 
Detonations 
Chemical kinetic prediction of critical parameters in gaseous 
detonation, 10:2040 (BA;US) 
Oxidation 
Comprehensive mechanism for the pyrolysis and oxidation of 
ethylene, 10:2935 (BA;US) 


Production of chemical feedstock by the methanolysis of 
wood, 10:2112 (P;US) 
Pyrolysis 
Comprehensive mechanism for the pyrolysis and oxidation of 
ethylene, 10:2935 (BA;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUROPEAN COMMUNITIES 
Energy Consumption 
Final energy consumption in the European Communities 1980- 
1990, 10:2426 (R;XE) 
Pollution Control Equipment 
Environmental industry in the EEC, 10:3369 (R;XE) 
Research Programs 
Geothermal energy R and D programme, 10:2180 (R;XE) 
EUROPIUM 
Absorption Spectra 
Kinetics and mechanism of the oxidation of Europium(II) ions 
and of the reduction of Europium(IID) ions by 2-hydroxy-2- 
propyl radicals, 10:2881 (J;US) 


Kinetics and mechanism of the oxidation of Europium(II) ions 
and of the reduction of Europium(III) ions by 2-hydroxy-2- 


propyl radicals, 10:2881 (J;US) 


Kinetics and mechanism of the oxidation of Europium(II) ions 
and of the reduction of Europium(III) ions by 2-hydroxy-2- 
propyl radicals, 10:2881 (J;US) 





Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polymer, 10:2850 (J;US) 
EVACUATED COLLECTORS 
Performance 


Eight evacuated collector installations. Interim report for the 
IBA task on the performance of solar heating, cooling and 
hot water systems using evacuated collectors, 10:2163 
(R;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXHAUST GASES 
Bioassay . 
Use of short-term genotoxic bioassays in the evaluation of 
unregulated automobile emissions, 10:3488 (R;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPLOSIONS 
See also CRATERING EXPLOSIONS 
NUCLEAR 


EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Rocks 
Piezoelectric stress transducer used for measurements of 
explosions in hard rock, 10:3225 (TG;US) 
EXPLOSIVE FORMING 
Dynamic compaction of powders, 10:2587 (R;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 


Simplified thermal transient test for electro explosive devices. 
Final Report, 10:3226 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON GASIFICATION PROCESS 
Current status of TVA's ammonia from coal project including 
EPRI-supported studies, 10:1721 (RA;US) 


F 


F-2030 RESONANCES 
Particle Production 
HRS results on D and F production at PEP, 10:3664 (R;US) 
FABRIC FILTERS 
Performance Testing 
Properties of filter cloths for seepage control in coal mine 
pe embankments. Report of investigations/1984, 10:1795 
3US) 


Properties of filter cloths for seepage control in coal mine 
waste embankments. Report of investigations/1984, 10:1795 
(R;US) 

FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 


For radioactive fallout only. 
Radiation M 
Radioactive debris from Operations Upshot and Knothole, 
10:3235 (R;US) 
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FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 


FAR INFRARED RADIATION 
Attenuation 
Novel experimental investigations on dielectric wave-guiding 
structure in the FIR region, 10:3957 (RA;JP) 
Frequency Control 
Frequency tuning and efficiency enhancement of high power 
FIR lasers, 10:3948 (RA;JP) 
Optical Systems 
Multi-mixer far-infrared scattering apparatus, 10:3936 (RA;JP) 
Plasma Diagnostics 
Multi-mixer far-infrared scattering apparatus, 10:3936 (RA;JP) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Monitoring 
Population distribution around the Nevada Test Site, 1984, 
10:3326 (R;US) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 


Breeding Blankets 
Neutron and gamma-ray physics in fast reactor blankets, 
10:2274 (J;US) 
Fission Products 
Lumped fission product neutron cross sections based on 
ENDF/B-V for fast reactor analysis, 10:2277 (J;US) 
Fuel Elements 
Controlled biaxial strain-rate testing of 20% cold-worked type 
316 stainless steel fast reactor cladding, 10:2275 (J;US) 
Thermal behaviour of fuel: influence on the behavior of fuel 
elements in nominal and incidental operating conditions, 
10:2268 (R;FR;In French) 
FASTBUS SYSTEM 
Digital Computers 
Single-board 32-bit computer for the FASTBUS, 10:4135 
(R;US) 
Electronic Circuits 
Single-board 32-bit computer for the FASTBUS, 10:4135 
(R;US) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
Fuel Cycle 
Uranium-plutonium carbide fuel for fast breeder reactors, 
10:2276 (J;US) 
Mixed Carbide Fuels 
Uranium-plutonium carbide fuel for fast breeder reactors, 
10:2276 (J;US) 
FDR REACTOR 
See OTTO HAHN REACTOR 
FEDERAL GOVERNMENT 
See NATIONAL GOVERNMENT 
FEDERAL REGION IV 
Prior to June 1982 this concept was indexed to SOUTHEAST 
REGION. 
See also FLORIDA 
KENTUCKY 
Economic Development 
TVA and regional development, 10:2470 (R;US) 
FEDERAL REGION IX 
Prior to June 1982 this concept was indexed to WESTERN 
REGION. 


See also ARIZONA 
CALIFORNIA 
HAWAIL 
NEVADA 
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Visibility 
Western regional visibility monitoring: teleradiometer and 
camera network, 10:3280 (R;US) 
FEDERAL REGION VI 
Prior to June 1982 this concept was indexed to SOUTHWEST 
REGION. 


See also LOUISIANA 
NEW MEXICO 


Visibility 
Western regional visibility monitoring: teleradiometer and 
camera network, 10:3280 (R;US) 
FEDERAL REGION VIII 
Prior to June 1982 this concept was indexed to ROCKY 
MOUNTAIN REGION. 
See also MONTANA 


UTAH 
WYOMING 
Visibility 
Western regional visibility monitoring: teleradiometer and 
camera network, 10:3280 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI FLUID 
See FERMI GAS 
FERMI GAS 
Hard-Sphere Model 
Classical and quantum hard spherre fluids: Theory and 
experiment, 10:3659 (J;US) 
FERMI LIQUID 
See FERMI GAS 
FERMI-DIRAC GAS 


Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 

Computerized Contral Systems 

Pulsed current resistance thermometry, 10:2979 (BA;US) 
Cryogenics 

Pulsed current resistance thermometry, 10:2979 (BA;US) 
Gravitational Fields 

Search for anomalous gravitational effects at the Fermilab 
accelerator. Progress report on E-723, 10:3549 (R;US) 

Helium Dilution Refrigerators 

Pulsed current resistance thermometry, 10:2979 (BA;US) 

Refrigeration system for the Fermilab superconducting collider 
detector solenoid, 10:2984 (BA;US) 

Remote Handling Equipment 

Remote manipulator experience in target train maintenance at 

Fermilab, 10:3139 (R;US) 
Coils 


Refrigeration system for the Fermilab superconducting collider 
detector solenoid, 10:2984 (BA;US) 
Magnets 


Progress toward 10 tesla accelerator dipoles, 10:3156 (J;FR) 
Pulsed current resistance thermometry, 10:2979 (BA;US) 
Thermometers 
Pulsed current resistance thermometry, 10:2979 (BA;US) 
FERMIONS 
See also LEPTONS 


Goldstone fermions in supersymmetric theories at finite 
temperature, 10:3710 (J;US) 
Breaking 


Axial anomaly and index theorem for manifolds with 
boundary, 10:3713 (R;US) 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITIC STEELS 
Crack Propagation 
Modeling crack growth processes in fusion reactor materials, 
10:2656 (J;NL) 
Physical Radiation Effects 
Effect of specimen size and nickel content on the impact 
properties of 12 Cr-1 MoVW ferritic steel (Neutron beams), 
10:2670 (J;NL) 


FERROMAGNETIC MATERIALS 
Magnetic Properties 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
Neutron Diffraction 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
Neutron scattering study on amorphous magnetics, 10:2784 
(RA;SU;In Russian) 
Phase Diagrams 
Neutron scattering study on amorphous magnetics, 10:2784 
(RA;SU;In Russian) 
Phase Transformations 
Neutron scattering study on amorphous magnetics, 10:2784 
(RA;SU;In Russian) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 


Effects 

Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progress report, 10:3494 (R;US) 

Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progre*- report, 10:3492 (R;US) 

Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progress report, 10:3496 (R;US) 

Interactions of subsoiling and solid sludge on soil physical and 
chemical factors and growth of Pinus taeda L. and a Festuca 
sp. Progress report, 10:3495 (R;US) 

Interactions of subsoiling and solid sludge on soil physical and 
chemical factors and growth of Pinus taeda L. and a Festuca 
sp. Progress report, 10:3493 (R;US) 

-GELL-MANN THEORY 

Analog of the Feynman-Gell-Mann equation and exact solution 
of the relativistic Coulomb problem for a 3/2 spin charged 
particle, 10:3888 (R;SU;In Russian) 

FFTF REACTOR 

Fast Flux Test Facility: a unique resource for breeder reactor 

development, 10:2327 (R;US) 
Temperature Measurement 

FFTF fuel assembly outlet temperature measurements and 

comparison to predictions, 10:2326 (R;US) 
FIBROBLASTS 
Cell Proliferation 

Differences in growth requirement and retentiveness for 
magnesium in nontransformed and transformed mouse 3T3 
cells, 10:3409 (J;CH) 

Fluorescence 

Polarization of fluorescein fluorescence in single cells, 10:3413 

(J;US) 
Polarization 
Polarization of fluorescein fluorescence in single cells, 10:3413 
(J;US) 
Temperature Effects 
Transient nature of thermotolerance, 10:3478 (J;US) 
FIELD EFFECT TRANSISTORS 
Heterodyne Receivers 

New submillimeter detectors and antenna arrays, 10:3958 

(RA;JP) 


Superlattices 
InGaAs/GaAs, strained-layer superlattice (SLS), junction 
photodetectors, LED's, injection LASER’s and FET’s for 
optelectronic IC applications, 10:3220 (R;US) 
FIELD THEORIES 


See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 


Meetings 
Report of meeting on phenomenology of gauge theory, 10:3719 
(R;JP;JA) 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILM BADGES 
See PHOTOGRAPHIC FILM DOSEMETERS 





FILM DOSEMETERS 
Deposition 


FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 


Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also THIN FILMS 


lonized-cluster beam deposition and epitaxy, 10:2590 (BA;US) 


Energy Policy pe: 
Long term alternatives for energy future in Finland: two 
scenarios, 10:2431 (R;FI;In Finnish) 
imization model for the long term development of the 
Finnish energy supply system, 10:2452 (R;FI;In Finnish) 
Energy Sources 
Long term alternatives for energy future in Finland: two 
scenarios, 10:2431 (R;FI;In Finnish) 
Energy Supplies 
imi model for the long term development of the 
Finnish energy supply system, 10:2452 (R;FI;In Finnish) 
FIREDAMP 
See METHANE 
FIRES 
Heat Transfer 
Thermal response of tanks engulfed in fire, 10:2635 (R;GB) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 


Cleaning 
First-wall and limiter conditioning in TFTR, 10:4069 (R;US) 
Service Life 
Impact of swelling on fusion reactor first wall lifetime, 10:2663 
G;NL) 


Magnetically-induced forces on a ferromagnetic HT-9 first 
wall/blanket module, 10:4084 (J;NL) 
FISCHER-TROPSCH SYNTHESIS 


Chemistry and morphology of coal liquefaction. Annual report, 
October 1, 1983-September 30, 1984, 10:1737 (R;US) 
CO-+Hz reaction over nitrogen-modified iron catalysts. 
Quarterly technical progress report, April 1, 1984-June 30, 
1984, 10:2048 (R;US) 
FISCHER-TROPSCH 
MOBIL PROCESS/Demonstration Programs 
slurry Fischer-Tropsch/ZSM-S5 Process, 10:1752 
‘A;US) 
MOBIL PROCESS/Feasibility Studies 
slurry Fischer-Tropsch/ZSM-5 Process, 10:1752 
(BA;US) 


Vertebrates of the Idaho National Engineering Laboratory, 
10:3312 (R;US) 


Dynamics 
Sources of organic matter for reservoir fish production: a 
trophic-dynamics analysis, 10:3378 (J;CA) 
Radiation M 
Produce and fish sampling program of Los Alamos National 
— Environmental Surveillance Group, 10:3366 
;US) 
FISSION FOIL DETECTORS 


oe of preamplifier input stages for a low-noise, wide- 
band termination of low-impedance transmission lines, 
10:3167 (R;US) 
FISSION FRAGMENTS 
Angular Distribution 
Bond responds, 10:3857 (J;US) 
oF on "Fission fragment angular distributions”, 10:3856 
FISSION PRODUCT RELEASE 
Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 
Chemical behavior of fission products in the ORNL fission 
“roy release program. Supplement (PWR; BWR), 10:2224 
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Computer Calculations 
Steady-state and transient fission gas release and swelling 
model for LIFE-4 (LMFBR), 10:2351 (R;US) 
FISSION PRODUCTS 
Cross Sections 
Lumped fission product neutron cross sections based on 
ENDF/B-V for fast reactor analysis, 10:2277 (J;US) 
FISSIONABLE MATERIALS 
Criticality 
TRIMARAN: a three dimensional multigroup P1 Monte Carlo 
code for criticality studies, 10:2947 (R;FR) 
Machining 
Aqueous cutting fluid for machining fissionable materials, 
10:1951 (P;US) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED BED 
* See PACKED BED 
FLAME PROPAGATION 
Research Programs 
Experimental study of flame propagation in semiconfined 
geometries with obstacles, 10:1911 (J;GB) 
Research in nonlinear problems of energy. Informal technical 
progress report, 10:2926 (R;US) 
FLAME SPECTROMETRY 
See EMISSION SPECTROSCOPY 
FLAME TEMPERATURE 
See COMBUSTION PROPERTIES 
FLAMES 
Principles of combustion, 10:2929 (R;BR) 
Soot 


Measurements of the effect of elevated pressure on soot 
formation in laminar diffusion flames, 10:2933 (J;GB) 
Soot formation in diffusion flames, 10:2930 (R;AU) 
FLASH POINT 
See COMBUSTION PROPERTIES 
FLAT PLATE COLLECTORS 
Commercialization 
Technical report on the development of a market-ready, two- 
stage solar collector. Final report, 10:2164 (R;US) 


Technical report on the development of a market-ready, two- 
stage solar collector. Final report, 10:2164 (R;US) 
FLAWS 
See DEFECTS 
FLOODS 
Forecasting 
Floods on Green River, Hurricane and Chalk Creeks, and 
Rocky Mill Branch in the vicinity of Waynesboro, 
Tennessee. Flood report, 10:3347 (R;US) 
FLORIDA 
Continental Shelf 
West Florida continental shelf: a study of geothermal flows 
and other processes affecting radionuclides and trace metals. 
Final report, July 1, 1977-September 30, 1982, 10:3351 
(R;US) 
Geothermal Resources 
Renewable energy: energy from geothermal resources, 10:2177 
(R;US) 
FLOTATION 
Testing 
Evaluation of the Leeds laboratory-scale flotation cell, 10:2962 
(R;ZA) 
FLOW (BLOOD) 
See BLOOD FLOW 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
Algorithm for the simulation of transient viscoelastic flows 
with free surfaces, 10:3028 (R;US) 
FLOW RATE 
Measuring Methods 
Capabilities of laser diagnostics for combustion and flowfields, 
10:3219 (R;US) 
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FLOW VISUALIZATION 
Lasers 
Capabilities of laser diagnostics for combustion and flowfields, 
10:3219 (R;US) 
FLOWMETERS 
Ultrasonography 
Helium flow measurement using ultrasonic technique, 10:2978 
(BA;US) 
FLUE GAS 
Air Pollution Control 
Wet electrostatic precipitator: pilot tests, 10:1794 (R;AU) 
Chemical Analysis 
Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 1. Technical results. Final 
report June 1981-November 1983, 10:1886 (R;US) 
Investigation into the emission of air pollutants by the coal 
fired units 51 and 81 of the Amer power plant during the 
12th week of 1983, 10:1799 (R;NL;In Dutch) 
Chemical Composition 
Evaluation of hazardous waste incineration in a lime kiln: 
Rockwell Lime Company. Final report, 10:3284 (R;US) 


Wet electrostatic precipitator: pilot tests, 10:1794 (R;AU) 

Denitrification 

Development of a low NO/sub x/ burner for enhanced oil 
recovery, 10:1853 (RA;US) 


Retrofit FGD cost-estimating guidelines. Final report, 10:2218 


Environmental assessment of industrial boilers firing coal-liquid 
mixtures and wood, 10:3091 (RA;US) 
Losses 
Calculation of flue gas loss of industrial and domestic 
condensing flue gas boilers, 10:3100 (R;DK;In Danish) 
Monitoring 
A literature study of the emission of trace amounts by coal 
fired power stations, 10:1785 (R;NL;In Dutch) 
Environmental assessment of industrial process combustion 
equipment modified for low-NO/sub x/ operation, 10:1854 
(RA;US) 
Toxicity 
A preliminary literature study for a research program on 
human toxicological effects of stack emissions of coal- 
burning installations, 10:3491 (R;NL;In Dutch) 
Tracer Techniques 
Choice of a tracer for the determination of the concentration 
of some metals in aerosols, 10:1802 (R;NL;In Dutch) 
Waste Product Utilization 
Project on sulfur dioxide removal and waste products 
utilization process. Final report, 10:2538 (R;US) 
FLUID FLOW 


See also COMPRESSIBLE FLOW 
GAS FLOW 
LAMINAR FLOW 
MULTIPHASE FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 


Computerized Simulation 
Algorithm for the simulation of transient viscoelastic flows 
with free surfaces, 10:3028 (R;US) 
One-Dimensional Calculations 
Single stream analysis of the cryopanel and piping free 
convection loop for MFTF-B, 10:3030 (R;US) 
Two-Phase Flow 
Single stream analysis of the cryopanel and piping free 
convection loop for MFTF-B, 10:3030 (R;US) 
FLUID MECHANICS 
See also AERODYNAMICS 
Computer Codes 
KRAK: a computer program for two-phase, two-component 
porous flow and fracture, 10:3650 (R;US) 
Relativistic Range 
Relativistic fluid dynamics as a Hamiltonian system, 10:3660 
G;NL) 
FLUIDIZED BED BOILERS 
Flue Gas 
Advanced development of a coal/limestone fuel pellet for 
industrial boilers, 10:3089 (RA;US) 


Technology Assessment 
State of the art of fluidized bed combustion of municipal solid 
waste, 10:2066 (RA;US) 
FLUIDIZED-BED COMBUSTION 


Atmospheres 
20-Atmosphere rig PFBC results: Test 20. Investigations with a 
medium-volatile content coal, 10:3080 (R;US) 
Feasibility Studies 
Feasibility study on the construction of a 250 MW combined 
power station with pressurized fluidized bed combustion, 
10:2204 (R;DE;In German) 
Systems Analysis 
20-Atmosphere rig PFBC results: Test 20. Investigations with a 
medium-volatile content coal, 10:3080 (R;US) 
FLUIDIZED-BED COMBUSTORS 


20-Atmosphere rig PFBC results: Tests 18 and 19. Further 
investigation into agglomerate formation when using 
limestone as the sorbent, 10:3079 (R;US) 
FLUIDS 
Not for BODY FLUIDS. 
See also CRYOGENIC FLUIDS 
CUTTING FLUIDS 
DRILLING FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
WORKING FLUIDS 


Research Programs 
Semi-automated facilities for density, PVT and 
VLE of energy-related fluids, 10:3017 (RA;US) 


Properties 
Instrumental aspects of supercritical fluid chromatography, 
10:3019 (RA;US) 
FLUID-STRUCTURE INTERACTIONS 
Computer Codes 
STEALTH: a Lagrange explicit finite-difference code for 
solid, structural, and thermohydraulic analysis. Volume 8B. 
STEALTH/WHAMSE: a 3-D fluid-structure interaction 
code, 10:2358 (R;US) 
FLUORESCEIN 
Uptake 
Polarization of fluorescein fluorescence in single cells, 10:3413 
G;US) 
FLUORIDES 


Accumulation 
Toxicology of monofluorophosphate, 10:3436 (J;CH) 
Toxicity 
Toxicology of monofluorophosphate, 10:3436 (J;CH) 
FLUORINE 
Buildup 
Distribution and excretion of F** fluoride in beef cattle, 
10:3429 (J;US) 
Diffasion 
Near-surface defects formed during rapid thermal annealing of 
preamorphized and BF* :-implanted silicon, 10:2798 (J;US) 
Toxicity 
Toxic trace elements and oil shale production, 10:1928 (J;US) 
Uptake 
Distribution and excretion of F** fluoride in beef cattle, 
10:3429 (J;US) 
FLUORINE 23 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
FLUORINE 24 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
FLUORINE FLUORIDES 
See FLUORINE 





FLY ASH 
Chemical Composition 


FLY ASH 
Chemical Composition 
Annual report, fiscal year 1983, 10:3469 (R;US) 
Coal Waste Artificial Reef Program, Phase 4B, :0:1784 (R;US) 
Direct utilization - recovery of minerals from coal fly ash. 
Fossil Energy Program. Technical progress report, 1 April 
1984-30 June 1984, 10:2543 (R;US) 
Chlorination 
Carbochlorination of a metal oxide mixture with phosgene, 
10:2544 (R;US) 
Molten salt reactor for dispersed solid phase chlorination, 
10:1791 (R;US) 
Image Processing 
Optical image analysis of fine coal particles as an aid in 
optimizing combustion in a fluidized bed, 10:1831 (R;NL) 
Marine Disposal 
Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 
Materials Recovery 
Molten salt reactor for dispersed solid phase chlorination, 
10:1791 (R;US) 
Mechanical 
Artificial for concretes produced from fly ash, 
10:1789 (R;NL;In Dutch) 
Mutagen Screening 
Mutagenicity of fly ash samples in a test with the protozoan 
Paramecium tetraurelia, 10:3415 (R;NL;In Dutch) 
Particle Size 
Optical image analysis of fine coal particles as an aid in 
optimizing combustion in a fluidized bed, 10:1831 (R;NL) 


Fundamental studies of the mechanisms of slag deposit 
formation. Quarterly report, June 1, 1984-August 30, 1984, 
10:1829 (R;US) 

Toxicity 

Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 

Determination in vitro of the cytotoxicity of some fly ash 

samples for lung macrophages, 10:1798 (R;NL;In Dutch) 

Disposal 


Waste 

Geotechnical evaluations of two older coal ash disposal sites. 
Final report, 10:1796 (R;US) 

Waste Product Utilization 

Application of fly ash in aerated concrete, 10:1783 (R;NL;In 
Dutch) 

Concrete from fly ash, 10:1786 (R;NL;In Dutch) 

Direct utilization - recovery of minerals from coal fly ash. 
Fossil Energy Program. Technical progress report, 1 April 
1984-30 June 1984, 10:2543 (R;US) 

Fly ash and fly ash concrete, 10:2551 (R;US) 

Slag fly ash cement, 10:1790 (R;NL;In Dutch) 

FOG (SPRAYS) 
See SPRAYS 
FOLIAGE 
See LEAVES 
FOOD CHAINS 
Radionuclide Migration 

Chemical form of technetium in corn (Zea mays) and the 
gastrointestinal absorption of plant-incorporated Tc by 
laboratory rats, 10:3323 (R;US) 

Nevada Test Site Experimental Farm: summary report 1963- 
1981, 10:3325 (R;US) 

Significance of environmental exposure pathways for 
technetium, 10:3322 (R;US) 

Transfer of ***I and /sup 95m/Tc from pasture to goat milk, 
10:3324 (R;US) 

FOOD IRRADIATION 
See FOOD PROCESSING 
IRRADIATION 
FOOD PROCESSING 
Energy Conservation 

Energy conservation at catering service - the medical care 
administration of Malmoe. Measurement and evaluation, 
10:2502 (R;SE;In Swedish) 

FOREST LITTER 
Natural organic debris on the forest floor. 


Mineral cycling in soil and litter arthropod food chains. 
Annual progress report and incremental funding request, 
10:3311 (R;US) 
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FORESTS 
Acidification 
Deposition and transport of metals in some acid catchment 
areas in Sweden, 10:3317 (R;SE;In Swedish) 
Effects of energy production derived air pollutants on forest 
growth, 10:3241 (R;FI;In Finnish) 
Lysimeterstudy of the metal circulation in coniferous forest 
soil, 10:3316 (R;SE;In Swedish) 
Air Pollution 
Effects of energy production derived air pollutants on forest 
growth, 10:3241 (R;FI;In Finnish) 
Mineral Cycling 
Combined effects of atmospheric deposition, internal acid 
production, and harvesting on nutrient gains and losses from 
forest ecosystems, 10:3314 (R;US) 
Soil Chemistry 
Metals in forest soils. Deposition and conversion, 10:3318 
(R;SE;In Swedish) 
FORMALDEHYDE 


ion 
Control of formaldehyde in indoor air by air washing, 10:3256 
(R;US) 
Absorption Spectroscopy 
Millimeter and submillimeter wave absorption by atmospheric 
pollutants and constituents, 10:3298 (J;GB) 
Air Pollution Control 
Control of formaldehyde in indoor air by air washing, 10:3256 
(R;US) 
Ecological Concentration 
Formaldehyde emissions from combustion sources and solid 
formaldehyde resin containing products: potential impact on 
indoor formaldehyde concentrations and possible corrective 
measures, 10:3251 (R;US) 
Oxidation 
Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Progress report, September 16, 1983- 
October 10, 1984, 10:2927 (R;US) 
Pyrolysis 
Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Progress report, September 16, 1983- 
October 10, 1984, 10:2927 (R;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMING (MATERIALS) 
See MATERIALS WORKING 
FORMOL 
See FORMALDEHYDE 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 


Air Pollution 
Genotoxic effects of benzo(a)pyrene, 10:3485 (R;SE;In 
Swedish) 
Combustion 
Gas phase reaction kinetics of NO/sub x/ formation from fuel 
nitrogen in fossil fuel combustion, 10:3084 (RA;US) 
FOSSIL-FUEL POWER PLANTS 
Air Pollution 
Emissions of two milled peat fired power plants, 10:1800 
(R;FI;In Finnish) 


Geotechnical evaluations of two older coal ash disposal sites. 
Final report, 10:1796 (R;US) 
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Boiler Fueis 
Cost and quality of fuels for electric utility plants, 10:2205 
(R;US) 
Cogeneration 
Summary of district heating and cooling project in Moorhead, 
Minnesota, 10:2560 (R;US) 
Comparative Evaluations 
Comparison of nucleaf and fossil-fired busbar generation costs 
- US, 10:2463 (R;US) 


Enhancing fossil power plant design, operation, and 
maintenance: human factor guidelines. Volume 1. Process 
guidelines. Final report, 10:2211 (R;US) 

Enhancing fossil power plant design, operation, and 
maintenance: human factor guidelines. Volume 2. Process 
and design guidelines. Final report, 10:2212 (R;US) 

Diesel Engines 

Competitivity of gas-driven diesel power plants, 10:1734 

(R;FI;In Finnish) 
Economic Analysis 

Capacity factors and cost of electricity, conventional coal and 

gasification: combined cycle power plants, 10:2209 (RA;US) 
Economics 
Comparison of nuclear and fossil-fired busbar generation costs 
- US, 10:2463 (R;US) 
Electrostatic Precipitators 
Wet electrostatic precipitator: pilot tests, 10:1794 (R;AU) 
Emission 

Emissions of two milled peat fired power plants, 10:1800 
(R;FI,In Finnish) 

Homer City Multistream Coal Cleaning Demonstration: A 
progress report. Report for January 1979-July 1983, 10:1823 
(R;US) 

Environmental Impacts 

Boardman coal plant and associated transmission: adopted 
Rural Electrification Administration final EIS (OSDA-REA- 
EIS-77-4F) , 10:3374 (R;US) 

Environmental Policy 
Direct coal combustion data handbook, 10:1830 (R;US) 
Feasibility Studies 

Competitivity of gas-driven diesel power plants, 10:1734 

(R;FI;In Finnish) 
Flue Gas 

A literature study of the emission of trace amounts by coal 
fired power stations, 10:1785 (R;NL;In Dutch) 

Investigation into the emission of air pollutants by the coal 
fired units 51 and 81 of the Amer power plant during the 
12th week of 1983, 10:1799 (R;NL;In Dutch) 

Wet electrostatic precipitator: pilot tests, 10:1794 (R;AU) 

Fly Ash 

Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 

Geotechnical evaluations of two older coal ash disposal sites. 
Final report, 10:1796 (R;US) 

Human Factors Engineering 

Enhancing fossil power plant design, operation, and 
maintenance: human factor guidelines. Volume 3. Materials 
for preparing functional requirements. Final report, 10:2213 
(R;US) 

Enhancing fossil power plant design, operation, and 
maintenance: human factor guidelines. Volume 1. Process 
guidelines. Final report, 10:2211 (R;US) 

Enhancing fossil power plant design, operation, and 
maintenance: human factor guidelines. Volume 2. Process 
and design guidelines. Final report, 10:2212 (R;US) 

Mathematical Models 

Critical points in the coal fuel cycle: a modeling analysis. Final 

report, 1 July 1983-30 June 1984, 10:1808 (R;US) 
Performance 

Capacity factors and cost of electricity, conventional coal and 

gasification: combined cycle power plants, 10:2209 (RA;US) 
Pollutants 

Basis for the control of the terrestrial environment at the 
power plant at Karlshamn, Sweden. Final report, 10:3319 
(R;SE;In Swedish) 

Investigation into the emission of air pollutants by the coal 
fired units 51 and 81 of the Amer power plant during the 
12th week of 1983, 10:1799 (R;NL;In Dutch) 


FRESNEL LENS 
Research Programs 


Scrubbers 
Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 
FOUR-PI COUNTING 
4m detectors, 10:3201 (R;US) 
FRACTURE MECHANICS 
Crack Propagation 
Simulation of brittle fracture via molecular dynamics, 10:2588 
(R;US) 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 
Fuel Cycle 
Reprocessing on the whole fuel cycle operations, 10:1953 
(R;FR;In French) 
Radioactive Waste Management 
Reprocessing on the whole fuel cycle operations, 10:1953 
(R;FR;In French) 
Reactor Safety 
French regulatory requirements concerning severe accidents in 
PWRs and associated research programme, 10:2340 (R;FR) 
Reprocessing 
Reprocessing on the whole fuel cycle operations, 10:1953 
(R;FR;In French) 
FREE ELECTRON LASERS 
Beam Monitors 
Novel probe for determining the size and position of a 
relativistic electron beam, 10:3007 (R;US) 
Beam Shaping 
Electron beam magnetic switch for a plurality of free electron 
lasers, 10:3009 (P;US) 


Long range coherence in free electron lasers, 10:3004 (R;US) 
Proposal for a free electron laser in the X-ray region, 10:3010 
G;NL) 
Electric Fields , 
Analyses on the low voltage free electron laser. Final report 
October 1982-July 1984, 10:3000 (R;US) 
Laser Mirrors 
Analyses on the low voltage free electron laser. Final report 
October 1982-July 1984, 10:3000 (R;US) 
Performance 
Enhancing the performance of a high-gain free electron laser 
operating at millimeter wavelengths, 10:3008 (R;US) 
esearch Programs 


Tapered-wiggler free-electron laser oscillator program. Final 
report, 10:3002 (R;US) 
Storage Rings 
Storage-ring FEL for the vuv, 10:3128 (R;US) 
Switches 

Electron beam magnetic switch for a plurality of free electron 

lasers, 10:3009 (P;US) 
Technology Assessment 

Progress toward free-electron lasers for applications, 10:3003 

(R;US) 
Wiggler Magnets 

Tapered-wiggler free-electron laser oscillator program. Final 
report, 10:3002 (R;US) 

Technology development for -wiggler free-electron 
lasers. Final report 1 July 1982-29 February 1984, 10:2999 
(R;US) 

FREE RADICALS 
See RADICALS 
FREQUENCY ANALYSIS 


Three algorithms for parametric frequency domain system 
identification, 10:4141 (R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS 
Research Programs 
Development of a 10X lens concentrator. Technical status 
report, October-November 1978, 10:2162 (R;US) 





FRUIT (SEEDS) 
Bloassay 


FRUIT (SEEDS) 

See SEEDS 
FTR REACTOR (RICHLAND) 

See FFTF REACTOR 
FUEL ADDITIVES 

Bioassay ? . 

Use of short-term genotoxic bioassays in the evaluation of 
unregulated automobile emissions, 10:3488 (R;US) 

FUEL ASSEMBLIES 


Critical Heat Flux 
Assessment of Biasi and Columbia University CHF correlations 
with GE 3x3 rod bundle experiment (PWR; BWR), 10:2346 
(R;US) 
Fission Product Release 
Reactivity initiated accident test series Test RIA 1-4 fuel 
behavior report (PWR; BWR), 10:2392 (R;US) 
Flow Blockage 


FEBA - ts with blocked arrays. Evaluation 


flooding experimen 
«ata (PWR), 10:2367 (R;DE) 
Heat Transfer 


FEBA - flooding experiments with blocked arrays. Evaluation 
report (PWR), 10:2367 (R;DE) 


FEBA - flooding experiments with blocked arrays. Evaluation 
report (PWR), 10:2367 (R;DE) 
Performance Testing 
Seven pin bundle fast top tests LO1 and L02 (LMFBR), 
10:2347 (R;US) 
Strains 
Experiment data report for Multirod Burst Test (MRBT) 
Bundle B-5 (PWR), 10:2383 (R;US) 
Stress Analysis 
Reactivity initiated accident test series Test RIA 1-4 fuel 
behavior report (PWR; BWR), 10:2392 (R;US) 
Test Facilities 
Experiment data report for Multirod Burst Test (MRBT) 
Bundle B-5 (PWR), 10:2383 (R;US) 
Thermal Stresses 
Seven pin bundle fast top tests LO] and L02 (LMFBR), 
10:2347 (R;US) 
FUEL ASSEMBLY DISMANTLING 
Machinery 


BRET fuel assembly dismantling machine, 10:2954 (R;US) 
FUEL CANS 

Destructive Testing 

Controlled biaxial strain-rate testing of 20% cold-worked type 

316 stainless steel fast reactor cladding, 10:2275 (J;US) 

Pitting Corrosion 

Aqueous corrosion of uranium aluminide fuel, 10:2309 (J;US) 

PLANTS 


Onsite fuel cell field test project, 10:2499 (BA;US) 
On-Site Power Generation 
Onsite fuel cell field test project, 10:2499 (BA;US) 
FUEL CELLS 
See also HYDROGEN FUEL CELLS 
Electrodes 
High temperature solid electrolyte fuel cell with ceramic 
electrodes, 10:2496 (P;US) 
Generators 


Steam reforming of No. 2 fuel oil. Final report, 10:2030 (R;US) 
Mathematical Models 
Manual of phosphoric acid fuel cell stack three-dimensional 
model and computer program, 10:2495 (R;US) 
Power Systems 
40-kW fuel cell technology improvement program, 
manufacture and acceptance test of three early field test 40- 
kW power plants. Final report, September 29, 1980-October 
14, 1983, 10:2494 (R;US) 
Electrolytes 


High temperature solid electrolyte fuel cell with ceramic 
electrodes, 10:2496 (P;US) 
Technology Assessment 
40-kW fuel cell technology improvement program, 
manufacture and acceptance test of three early field test 40- 
kW power plants. Final report, September 29, 1980-October 
14, 1983, 10:2494 (R;US) 
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Three-Dimensional Calculations 
Manual of phosphoric acid fuel cell stack three-dimensional 
model and computer program, 10:2495 (R;US) 
FUEL CONSUMPTION 
Forecasting 
Estimating residential fuel consumption by end use: results 
from Phase I. Final report, 10:2475 (R;US) 
Statistics 
Fuel consumption per employee in the industry. An analysis of 
the application of this key figure (Netherlands), 10:2541 
(R;NL;In Dutch) 
FUEL CYCLE 


Simulation 
ORIGEN2: A versatile computer code for calculating the 
nuclide compositions and characteristics of nuclear materials, 
10:2286 (J;US) 
Research Programs 
Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 
FUEL ECONOMY 
Program Management 
Reporting and recordkeeping burdens associated with EPA'S 
fuel economy program. Technical report, 10:2567 (R;US) 
FUEL ELEMENT FAILURE 
Failure Mode Analysis 
ELAF failed fuel plate examination (Extended Life Aluminide 
Fuel), 10:2325 (R;US) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 
Performance 
Uranium-plutonium carbide fuel for fast breeder reactors, 
10:2276 (J;US) 
Post-Irradiation Examination 
Aqueous corrosion of uranium aluminide fuel, 10:2309 (J;US) 
Plutonium analytical methods in nuclear power plant 
surveillance and fuel element post-irradiation examination, 
10:1959 (RA;DE;In German) 
FUEL GAS 
See also HIGH BTU GAS 


LOW BTU GAS 
NATURAL GAS 


Combustion Products 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 1. 
Technical report. Final report October 1982-February 1984, 
10:1877 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 2. 
Data supplement. Final report October 1982-February 1984, 
10:1878 (R;US) 

Staged Combustion 

Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 1. Technical results. Final 
report June 1981-November 1983, 10:1886 (R;US) 

Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 2. Data supplement. Final 
report June 1981-November 1983, 10:1887 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 1. 
Technical report. Final report October 1982-February 1984, 
10:1877 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 2. 
Data supplement. Final report October 1982-February 1984, 
10:1878 (R;US) 


Development of improved plastic piping materials and systems 
for fuel gas distribution, 10:1904 (R;US) 
Development of improved plastic piping materials and systems 
for fuel gas distribution, 10:1907 (R;US) 
FUEL MOTION DETECTION 


Performance characteristics of the annular core research 
reactor fuel motion detection system, 10:2317 (J;US) 
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Spatial Resolution 
Performance characteristics of the annular core research 
reactor fuel motion detection system, 10:2317 (J;US) 
Time Resolution 
Performance characteristics of the annular core research 
reactor fuel motion detection system, 10:2317 (J;US) 
FUEL OILS 


See also HEATING OILS 
RESIDUAL FUELS 


Atomization 

Influence of scale and fuel properties on fuel-oil atomizer 

performance, 10:3081 (RA;US) 
Combustion 

Characterization of heavy oi! sprays in isothermal and burning 
conditions with laser light scattering measurements in the 
sideward region, 10:2931 (R;IT) 

Combustion Products 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 1. 
Technical report. Final report October 1982-February 1984, 
10:1877 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 2. 
Data supplement. Final report October 1982-February 1984, 
10:1878 (R;US) 

Cost 

Cost and quality of fuels for electric utility plants, 10:2205 

(R;US) 
Data Compilation 

Monthly Petroleum Statement, December 1981, 10:1868 

(R;US) 


Characterization of heavy oil sprays in isothermal and burning 
conditions with laser light scattering measurements in the 
sideward region, 10:2931 (R;IT) 

Prices 

An analysis of heterogeneity in residential sector fuel prices at 

various levels of aggregation, 10:2473 (J;US) 


Evolution of fuel bound nitrogen during heavy oil pyrolysis, 
10:1884 (RA;US) 
Sales 
Petroleum Marketing Monthly, August 1984, 10:1871 (R;US) 
Combustion 


Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 1. 
Technical report. Final report October 1982-February 1984, 
10:1877 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 2. 
Data supplement. Final report October 1982-February 1984, 
10:1878 (R;US) 

Steam Reformer Processes 
Steam reforming of No. 2 fuel oil. Final report, 10:2030 (R;US) 
FUEL PELLETS 
Classification 
Apparatus and method for classifying fuel pellets for nuclear 
reactor, 10:1950 (P;US) 
Computerized Control Systems 
Apparatus and method for classifying fuel pellets for nuclear 
reactor, 10:1950 (P;US) 


Apparatus and method for classifying fuel pellets for nuclear 
reactor, 10:1950 (P;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Fabrication 
Application of the pulsed magnetic welding process to nuclear 
breeder reactor fuel pin end closures, 10:2272 (R;US) 
Fission Product Release 
Steady-state and transient fission gas release and swelling 
model for LIFE-4 (LMFBR), 10:2351 (R;US) 
Performance Testing 
PFR/TREAT program: objectives, accomplishments, and 
plans (LMFBR), 10:2350 (R;US) 


Thermal Stresses 
PFR/TREAT program: objectives, accomplishments, and 
plans (LMFBR), 10:2350 (R;US) 
Welded Joints 
Application of the pulsed magnetic w welding process to nuclear 
breeder reactor fuel pin end closures, 10:2272 (R;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
Air Filters 
Progress report on research and development in 1981 of 
Laboratorium fuer Aerosolphysik und Filtertechnik, 10:2956 
(R;DE;In German) 
Gaseous Wastes 
Determination of iodine specific activity in nuclear fuel 
reprocessing plant off-gases, 10:1986 (R;US) 
Off-Gas Systems 
Krypton-85 health risk assessment for a nuclear fuel 
reprocessing plant, 10:2011 (R;US) 
Method for treating a nuclear process off-gas stream, 10:1988 
(P;US) 
Radiation Hazards 
Krypton-85 health risk assessment for a nuclear fuel 
reprocessing plant, 10:2011 (R;US) 
FUEL RODS 
Fission Product Release 
Chemical behavior of fission products in the ORNL fission 
product release program. Supplement (PWR; BWR), 10:2224 
(R;US) 
Fuel-Cladding Interactions 
Fuel-cladding mechanical interaction in PCI-resistant LWR 
fuel designs during normal operation and power ramping, 
10:2231 (J;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS — 
FUEL SLURRIES 
Atomization 
Fundamental combustion studies of low-rank coal slurries. 
Monthly progress report, 1 October 1984-31 October 1984, 
10:1767 (R;US) 
Chemical Composition 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:1818 (R;US) 
Chemical Preparation 
Program of basic research on the p and stability of 
coal/water slurries. Quarterly report, 10:1818 (R;US) 
Combustion Properties 
Utilization research. Volume III. Quarterly technical report, 
April 1-June 30, 1984, 10:1885 (R;US) 


Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:1818 (R;US) 
Heating Rate 
Effects of slurry heating rate on conversion during short- 
contact-time liquefaction, 10:1754 (BA;US) 
Hydraulic Transport 
Apparatus and method for transferring slurries, 10:1825 (P;US) 
Pumping 
Coal slurry pump development. Final report, October 1, 1979- 
March 31, 1984, 10:1742 (R;US) 
Research Programs 
Program of basic research on the pi tion and stability of 
coal/water slurries. Quarterly report, 10:1818 (R;US) 


Fundamental combustion studies of low-rank coal slurries. 
Monthly progress report, 1 October 1984-31 October 1984, 
10:1767 (R;US) 

Sedimentation 

Program of basic research on the preparation and stability of 

coal/water slurries. Quarterly report, 10:1818 (R;US) 





Shear 
Fundamental combustion studies of low-rank coal slurries. 
Monthly report, 1 October 1984-31 October 1984, 
10:1767 (R;US) 


Conductivity : : 
Thermal conductivities of Wilsonville solvent and Wilsonville 
solvent/Illinois No. 6 coal slurry, 10:1781 (BA;US) 


Fundamental combustion studies of low-rank coal slurries. 
Monthly progress report, 1 October 1984-31 October 1984, 
10:1767 (R;US) 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:1818 (R;US) 

Water Removal 
Effect of operating parameters and reagent addition on fine 
coal dewatering in a screen bowl centrifuge, 10:1820 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-COOLANT INTERACTIONS 
Heat Transfer 

Analytical formula for fuel particle to liquid sodium heat 

transfer, 10:2352 (R;US) 


Hydraulics 
Analytical formula for fuel particle to liquid sodium heat 
transfer, 10:2352 (R;US) 
Test Facilities 
Comparison of L04, L05, and L07: three irradiated 7-pin 
bundle TUCOP tests (LMFBR), 10:2345 (R;US) 
FUELS 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
BOILER FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
GAS FUELS 


Use of short-term genotoxic bioassays in the evaluation of 
unregulated automobile emissions, 10:3488 (R;US) 
Calorific Value 
Properties and test methods for energy peat, 10:1778 (R;SE;In 
Swedish) 
Fire Hazards 
Properties and test methods for energy peat, 10:1778 (R;SE;In 
Swedish) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 


See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 

FUNGICIDES 
See also CYCLOHEXIMIDE 
Biological Effects 

Effects of root dips of benomyl and captan on seedling 
response and mycorrhizal development of outplanted 
longleaf, sand, and loblolly pines. Progress report, 10:3457 
(R;US) 

Effects of root dips of benomyl and captan on seedling 
response and mycorrhizal development of outplanted 
longleaf, sand, and loblolly pines, 10:3454 (R;US) 

FURNACE OIL 
See HEATING OILS 
FURNACES 


See also BLAST FURNACES 
OIL FURNACES 
PLASMA FURNACES 


Combustion Chambers 
Evaluation of multi-dimensional flux models for radiative 
transfer in combustion chambers: a review, 10:3093 (R;TR) 
FUSED SALTS 
See MOLTEN SALTS 
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FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION REACTIONS 
Cross Sections 
Fusion cross section calculations, 10:3842 (R;FR) 
Linear Momentum Transfer 
Incomplete momentum transfer in fusion reactions, 10:3852 
(RA;DE;In German) 
Total Cross Sections 
Simple recipe to calculate fusion cross sections, 10:3779 
(RA;DE) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUSION (WELDING) 
See WELDING 


GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALACTIC EVOLUTION 
Cosmological Models 
Recent heavy particle decay in a matter dominated universe, 
10:3543 (R;US) 
Fluctuations 
Galaxies from Poisson fluctuations, 10:3584 (J;US) 
GALAXY NUCLEI 
Central part of galaxies. 
Star Accretion 
Nonadiabatic self-consistent spherical accretion as a model for 
quasars and active galactic nuclei, 10:3581 (J;US) 
GALLIUM ARSENIDE SOLAR CELLS 
Antireflection Coatings 
AMOS (antireflection layer, metal, oxide, semiconductor) solar 
cells on polycrystalline gallium arsenide. Final report, 
10:2104 (R;LU) 
Fabrication 
Fabrication of monocrystalline GaAs solar cells utilizing NaCl 
sacrificial substrates. Annual report, 1 August 1982-14 
October 1983, 10:2108 (R;US) 
High-quality silicon films prepared by zone-melting 
recrystallization, 10:2098 (R;US) 
Substrates 
Fabrication of monocrystalline GaAs solar cells utilizing NaCl 
sacrificial substrates. Annual report, 1 August 1982-14 
October 1983, 10:2108 (R;US) 
GALLIUM ARSENIDES 


Melt depth and regrowth kinetics in pulsed laser annealing of 
silicon and gallium arsenide, 10:2819 (BA;US) 

Rapid thermal annealing of ion-implanted semiconductors, 
10:2797 (J;US) 

Crystal Growth 

Theoretical and experimental study of solid phase miscibility 
gaps in III/V quarternary alloys. Progress report (GaAsSb), 
10:2779 (R;US) 


Rapid thermal annealing of ion-implanted semiconductors, 
10:2797 (J;US) 
Electric Conductivity 
Melt depth and regrowth kinetics in pulsed laser annealing of 
silicon and gallium arsenide, 10:2819 (BA;US) 
Ion Implantation 
Rapid thermal annealing of ion-implanted semiconductors, 
10:2797 (J;US) 
Phase Studies 
Theoretical and experimental study of solid phase miscibility 
gaps in III/V quarternary alloys. Progress report (GaAsSb), 
10:2779 (R;US) 
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Physical Radiation Effects 
Rapid thermal annealing of ion-implanted semiconductors, 
10:2797 (J;US) 
Reflectivity 
Melt depth and regrowth kinetics in pulsed laser annealing of 
silicon and gallium arsenide, 10:2819 (BA;US) 
GALLIUM COMPOUNDS 
See also GALLIUM ARSENIDES 
Crystal Growth 
Theoretical and experimental study of solid phase miscibility 
gaps in III/V quarternary alloys. Progress report (GaAsSb), 
10:2779 (R;US) 
Phase Studies 
Theoretical and experimental study of solid phase miscibility 
gaps in III/V quarternary alloys. Progress report (GaAsSb), 
10:2779 (R;US) 
GALLIUM IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 


Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 

Proportional Counters 
Progress with the pocket rem meter, 10:3185 (RA;US) 
Spatial Dose Distributions 

Measurement assurance studies of high-energy electron and 
photon dosimetry in radiation-therapy applications. Final 
report, 10:3874 (R;US) 

Surface Barrier Detectors 

Small size neutron and dosimeter with a single silicon 

surface barrier detector, 10:3191 (RA;US) 
Thermoluminescent Dosemeters 

Complex personal dosimeter, 10:3194 (RA;US) 

Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 

GAMMA HEATING 
See RADIATION HEATING 
GAMMA LOGGING 
Accuracy 

New probe for gamma spectrometric logging, 10:3224 

(R;FR;In French) 
Probes 

New probe for gamma spectrometric logging, 10:3224 

(R;FR;In French) 
GAMMA RADIATION 
Attenuation 

Use of calibration standards and the correction for sample self- 
attenuation in gamma-ray nondestructive assay, 10:2015 
(R;US) 

Kerma 

Validated deep-penetration, air-over-ground, neutron/gamma- 

ray transport, 10:3868 (J;US) 
Radiation Doses 

Validated deep-penetration, air-over-ground, neutron/gamma- 

ray transport, 10:3868 (J;US) 
GAMMA SOURCES 

For cosmic sources of gamma radiation use COSMIC GAMMA 

SOURCES. 
Performance Testing 

Performance and dosimetry of theratron-80 cobalt-60 unit at 
Armed Forces Radiobiology Research Institute. Technical 
report, 10:3869 (R;US) 

GAMMA SPECTROSCOPY 
Calibration Standards 
Use of calibration standards and the correction for sample self- 
attenuation in gamma-ray nondestructive assay, 10:2015 
(R;US) 


GAS TURBINE ENGINES 
Liquid Fueis 


Corrections 
Use of calibration standards and the correction for sample self- 
attenuation in gamma-ray nondestructive assay, 10:2015 
(R;US) 
GARRETT PROCESS 
See OXY MODIFIED IN-SITU PROCESS 
GAS BURNERS 
Performance 
Low-NO/sub x/ fiber burner application to gas-fired firetube 
boilers, 10:3090 (RA;US) 
Performance modeling of advanced gas burner systems. Final 
report December 1978-July 1983, 10:3101 (R;US) 
GAS BURSTS 
See ROCK BURSTS 
GAS CENTRIFUGES 
Boundary Conditions 
The effect of vacuum core boundary conditions on separation 
in the gas centrifuge, 10:1945 (J;US) 
Knudsen Flow 
The effect of vacuum core boundary conditions on separation 
in the gas centrifuge, 10:1945 (J;US) 
Valves 
Valve for gas centrifuges, 10:1944 (P;US) 
GAS COOLANTS 


See GASES 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
Computerized Simulation 
Three dimensional, stratified gas flows past an obstacle, 
10:3657 (J;US) 
Numerical Solution 
Triple layer system for numerical integration of equations of 
gas dynamics and nonlinear heat conduction equation, 
10:3662 (TG;US) 
GAS FUELS 
See also FUEL GAS 
Viscosity 
Development of a high temperature (600 K), high pressure 
(100 MPa) viscometer, 10:1880 (RA;US) 
GAS HYDRATES 
Chemical Composition 
Gas hydrates in deep ocean sediments. Final report 1 April 
1981-30 October 1983, 10:1890 (R;US) 
Chemical Preparation 
In-situ hydrate thermal measurements project status, 10:1909 
(R;US) 


Gas hydrates in deep ocean sediments. Final report 1 April 
1981-30 October 1983, 10:1890 (R;US) 
Research Programs 
In-situ hydrate thermal measurements project status, 10:1909 
(R;US) 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
HELIUM-XENON LASERS 
METAL VAPOR LASERS 


Far Infrared Radiation 
Frequency tuning and efficiency enhancement of high power 
FIR lasers, 10:3948 (RA;JP) 
Ultraviolet Radiation 
Optical quenching and energy extraction involving metastable 
and dissociative states in hydrogen, 10:3011 (J;US) 
GAS TURBINE ENGINES 
Combustors 
Combustion problems in turbine engines, 10:3108 (R;FR) 
Fuel effects on gas turbine combustion systems, 10:2568 (R;US) 
Fuel Systems 
Effects of airblast atomizer design upon spray quality, 10:2569 
(R;GB) 


Combustion problems in turbine engines, 10:3108 (R;FR) 

Fuel effects on gas turbine combustion systems, 10:2568 (R;US) 
Liquid Fuels 

Detailed fuel spray analysis techniques, 10:2571 (R;US) 





GAS TURBINE ENGINES 
Liquid Fuels 


Effects of airblast atomizer design upon spray quality, 10:2569 
(R;GB) 
Materials Testing 
screening and evaluation of ceramic turbine materials. 
Final technical report 1 July 1979-30 July 1983, 10:2726 
(R;US) 
GAS 
See also COAL-FIRED GAS TURBINES 
Boilers 
Water impurities impact in a steam injected gas turbine. Final 
report, 10:2547 (R;US) 


Study of deposition control using transpiration. Technical 
progress report, September 1984, 10:2951 (R;US) 
Heat Recovery Equipment 
Water impurities impact in a steam injected gas turbine. Final 
report, 10:2547 (R;US) 


Formation and destruction of organic pollutants in thermal 
systems and flames, 10:3260 (R;FR) 
Liquid Fuels 
Liquid fuel atomization and mixing in a high velocity air 
stream, 10:2570 (R;DE) 
Soot 
Formation and destruction of organic pollutants in thermal 
systems and flames, 10:3260 (R;FR) 
Technology Assessment 
Advancing the technology of the large utility-size gas turbine 
burning coal-derived fuel, 10:2216 (B;US) 


Study of deposition control using . Technical 
progress report, September 1984, 10:2951 (R;US) 
GAS UTILITIES 


Sunset Task Force on Utility Regulatory Reform. Final haan 
to the Governor, 10:2468 (R;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Chemical Composition 
Relative health risks of Lurgi coal gasification, 10:1761 
(BA;US) 


ICPP 2nd quarter 1983 effluent monitoring report. Supplement 
1, 10:3308 (R;US) 
Toxicity 
Chemical and toxicological characterization 
plant process streams, 10:1760 (BA;US) 


See also ELECTRON GAS and FERMI GAS. 
See also AIR 
COSMIC GASES 
EXHAUST GASES 
FUEL GAS 
Binding Energy 
Heteronuclear diatomic transition-metal cluster ions in the gas 
phase: the bond energy of FeCo*, 10:2877 (J;US) 


of HYGAS pilot 


Properties 
PRIAMUS. A computer code for the determination of 


thermophysical of gas mixtures of O2, Nz, CO 
CO:, He, H2O, He and CH,, 10:2859 (R;DE;In German) 
Vapor Condensation 
Experimental and theoretical study of condensation in 
multicomponent vapors, 10:3018 (RA;US) 
GASIFICATION 
sa “ies for converting coal or other products into gaseous 
See also COAL GASIFICATION 
IN-SITU GASIFICATION 
Pilot Plants 
Gasification of i us fuels. Part 2. Gas-fired heating 
station, 10:1745 (R;FI;In Finnish) 


ERA-10/2 / 1388 


‘GAS-INSULATED CABLES 
Design 
Gas insulated transmission line with insulators having field 
controlling recesses, 10:2221 (P;US) 
Vertically aligned gas-insulated transmission line having 
particle traps at the inner conductor, 10:2222 (P;US) 
Electric Conductors 
Vertically aligned gas-insulated transmission line having 
particle traps at the inner conductor, 10:2222 (P;US) 


Vertically aligned gas-insulated transmission line having 
particle traps at the inner conductor, 10:2222 (P;US) 
GASOLINE 
Chemical Properties 
Comparative toxicological and chemical properties of fuels 
developed from coal, shale, or petroleum, 10:1782 (BA;US) 
Data Compilation 
Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
Inventories 
Intervention adjustment to data of the joint petroleum 
reporting system (1976 to 1983 time series; USA), 10:1872 
(R;US) 
Market 
Market behavior under partial price controls: the case of the 
retail gasoline market, 10:1873 (R;US) 
Pricing Regulations 
Market behavior under partial price controls: the case of the 
retail gasoline market, 10:1873 (R;US) 


Petroleum Marketing Monthly, August 1984, 10:1871 (R;US) 
Synthesis 
Two-stage slurry Fischer-Tropsch/ZSM-S Process, 10:1752 
(BA;US) 
Toxicity 
Comparative toxicological and chemical properties of fuels 
developed from coal, shale, or petroleum, 10:1782 (BA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAUGE INVARIANCE 
Infrared Divergences 
Infrared divergences in three-dimensional gauge theories, 
10:3728 (J;US) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GCR TYPE REACTORS 
Power Generation 
World nuclear power reactor performance, 10:2228 (R;CA) 
Reactor Cores 
Experimental results from Mk, III GCR physics programme, 
October-December 1969, 10:2259 (R;GB) 
Experimental results from MK.III GCR physics pro, 
October-December 1969. Addendum 1, 10:2262 (R;GB) 
GE SEMICONDUCTOR DETECTORS 
Calibration Standards 
Procedural standards for radioactivity measurements. Final 
report, 10:3179 (R;US) 
GEGAS PROCESS 
Coal Preparation 
Production and gasification tests of coal fines/coal tar 
extrudate. Final report June 1982-December 1983, 10:1741 
(R;US) 
Fuel Feeding Systems 
Production and gasification tests of coal fines/coal tar 
extrudate. Final report June 1982-December 1983, 10:1741 
(R;US) 
GELS 
Research Programs 
Polymers and macromolecules. Final technical report, June 15, 
1981-June 14, 1984, 10:2761 (R;US) 
GENE LOCI 
See GENES 
GENERAL RELATIVITY THEORY 
Anisotropic fluids and conformal motions in general relativity, 
10:3902 (J;US) 
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GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Molecular Structure 
Gene control in maize by transposable elements, 10:3420 
(BA;US) 
Transcription 
Gene control in maize by transposable elements, 10:3420 
(BA;US) 
GENETIC ENGINEERING 
Technology Impacts 
Opportunities for energy conservation through biotechnology, 
10:2552 (R;US) 
Pulp and paper industry energy impacts through 
implementation of biotechnologies, 10:2106 (R;US) 
GEOLOGIC DEPOSITS 


See also NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Radiometric Surveys 
Shallow marine storm-induced heavy-mineral deposit in the 
Witteberg group near Willomore, Cape Province, 10:3533 
(RA;ZA) 
GEOLOGIC FRACTURES 
Radionuclide 
Transport and capture of colloidal particles in single fractures, 
10:2005 (R;US) 
GEOMAGNETIC FIELD 
Forecasting 
Coupling of the solar wind to measures of magnetic activity, 
10:3593 (R;US) 
GEOPRESSURED SYSTEMS 
Brines 
Aquatic disposal of brine geopressured aquifers, 10:1874 
(BA;US) 
GEOTHERMAL ENERGY 


Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

Research Programs 

Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

Geothermal energy R and D programme, 10:2180 (R;XE) 

GEOTHERMAL ENERGY CONVERSION 
Gaseous fuel generation by magma-thermal conversion of 
biomass, 10:2178 (J;US) 
GEOTHERMAL EXPLORATION 
Exploration for sources of geothermal energy. 
Exploratory Wells 

Analysis of the conditions for exploration drilling and 

completion of geothermal sources, 10:2186 (R;LU;In French) 
GEOTHERMAL FLUIDS 
Multiphase Flow 

Sampling device for withdrawing a representative sample from 

single and multi-phase flows, 10:2195 (P;US) 
Samplers 

Sampling device for withdrawing a representative sample from 

single and multi-phase flows, 10:2195 (P;US) 
Properties 


Semi-automated facilities for measuring density, PVT and 
VLE of energy-related fluids, 10:3017 (RA;US) 
GEOTHERMAL HEATING SYSTEMS 


Optimization of design and control strategies for geothermal 

space heating systems. Final report, 10:2197 (R;US) 
GEOTHERMAL POWER PLANTS 
Binary-Fluid Systems 

Leak detectors for organic Rankine cycle power plants: on-line 
and manual methods, 10:2187 (R;US) 

Special function instruments for binary cycle geothermal 
power plants, 10:2188 (R;US) 


Leak Detectors 
Leak detectors for organic Rankine cycle power plants: on-line 
. and manual methods, 10:2187 (R;US) 
Measuring Instruments 
Special function instruments for binary cycle geothermal 
power plants, 10:2188 (R;US) 
GEOTHERMAL RESOURCES 
Commercialization 
Montana 
10:2176 (R;US) 
Resource Assessment 
An overview of the Hawaii Geothermal Resources Assessment 


Program, 10:2179 (BA;NZ) 
Resource Development 
Montana commercialization planning. Final report, 
10:2176 (R;US) 


GEOTHERMAL SPACE HEATING 
Feasibility Studies 
College of Idaho Geothermal System, Caldwell, Idaho, 10:2198 
(R;US) 
GEOTHERMAL SPRINGS 
See THERMAL SPRINGS 
GEOTHERMAL WELLS 
Materials 
Polyimide survival in high temperature 
aqueous solutions, 10:2189 (RA;US) 
Multiphase Flow 
Sampling device for withdrawing a representative sample from 
single and multi-phase flows, 10:2195 (P;US) 
Pumps 
Geothermal pumping systems, 10:2192 (R;US) 


commercialization planning. Final report, 


and pressure dilute 


Reinjection 

Evaluation of chemical tracers for geothermal use, 10:2196 

(BA;NZ) 
Samplers 

Sampling device for withdrawing a representative sample from 

single and multi-phase flows, 10:2195 (P;US) 
Testing 

Sweet Lake Geopressured-geothermal Project, Magma Guif- 
Technadril/DOE Amoco Fee. Volume II. Surface 
installations reservoir testing. Annual report, February 28, 
1981-February 10, 1982, 10:2190 (R;US) 

Tracer Techniques 

Evaluation of chemical tracers for geothermal use, 10:2196 

(BA;NZ) 
Well Drilling 

Community demonstration project: geothermal drilling doublet 
at Cergy Pontoise. Final report, 10:2184 (R;LU;In French) 

Community demonstration project: geothermal doublet at 
Melleray, Orleans final drilling report, 10:2193 (R;LU;In 
French) 

Exploration at depth in order to evaluate the geothermal 
potential of the area of San Vito (Phleugraen Fields - 
Campania), 10:2183 (R;LU;In Italian) 

GERM CELLS 
Chromosomal Aberrations 

Role of fertilized eggs in the formation of chromosome 
aberrations in mutagen-treated germ cells of male mice, 
10:3473 (BA;US) 

GERMAN FR ORGANIZATIONS 
See also KERNFORSCHUNGSZENTRUM KARLSRUHE 
Research Programs 

Annual report of scientific activities 1983 of the HMI, Bereich 

Kern- und Strahlenphysik, 10:3735 (R;DE;In German and 


Maximization of growth rates during Czochralski pulling, 
10:2791 (R;US) 
Energy-Loss Spectroscopy 
Microscopic determinations of lattice and electronic structures 
of solids. Progress report, 1980-1981, 10:3606 (R;US) 
GERMANIUM 70 TARGET 
Sulfur 32 Reactions 
Level schemes of ®*Pd and ®Ru, 10:3802 (J;US) 





GERMANIUM 74 TARGET 
Lead 208 Reactions 


GERMANIUM 74 TARGET 

Lead 208 Reactions 

Comparison of the surface friction model with the time- 
dependent Hartree-Fock method, 10:3847 (RA;DE) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 

GERMANIUM DIODES 

Photoconductors 


Development of a wide bandwidth heterodyne detector using a 
photoconductive element, 10:3953 (RA;JP) 
GERMANIUM IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT CELLS 
See TUMOR CELLS 
GINNA-1 REACTOR 
Reactor Safety 
Safety Evaluation Report related to the full-term operating 
license for R. E. Ginna Nuclear Power Plant (Docket No. 
50-244). Supplement No. 1, 10:2374 (R;US) 
GLASS 
See also BOROSILICATE GLASS 
Antireflection 
Development of porous antireflective films on soda-lime-silica 
glass, 10:2811 (J;US) 
Chemical Radiation Effects 
Influence of gamma irradiation on leaching of simulated 
nuclear waste glass: Temperature and dose rate dependence 
in deaerated water, 10:1990 (J;US) 
Corrosion 
The effects of surface area to solution volume on waste glass 
leaching, 10:1994 (J;US) 


Effect of crystallites on surface damage and fracture behavior 
of a glass-ceramic, 10:2815 (J;US) 
Dielectric Properties 


Dielectric characteristics of NaxO X 3SiO, glasses with high 
water contents, 10:2812 (J;US) 
Energy Transfer 
Optical studies of dynamical processes in disordered materials. 
Annual progress report, March 1, 1984-February 28, 1985, 
10:2778 (R;US) 
Fracture Properties 
Effect of crystallites on surface damage and fracture behavior 
of a glass-ceramic, 10:2815 (J;US) 


Influence of gamma irradiation on leaching of simulated 
nuclear waste glass: Temperature and dose rate dependence 
in deaerated water, 10:1990 (J;US) 

Nuclear technology programs quarterly progress report, 
October-December 1983, 10:1967 (R;US) 

Microhardness 
Oxynitride glass formation from gels, 10:2814 (J;US) 
Moisture 


Dielectric characteristics of NazO X 3SiO2 glasses with high 
water contents, 10:2812 (J;US) 
Optical Properties 
Ab initio calculations of the optical properties of ions in glass, 
10:2796 (R;US) 
Radiation Effects 
Effects of solar radiation on glasses, 10:2786 (R;US) 
Synthesis 
Oxynitride glass formation from gels, 10:2814 (J;US) 
Temperature Effects 
Thermal response of tanks engulfed in fire, 10:2635 (R;GB) 
Transition T: 
Oxynitride glass formation from gels, 10:2814 (J;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
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GLASSY METALS 
See METALLIC GLASSES 
GLUONS 
Jet Model 
Multijet final states: exact results and the leading pole 
approximation, 10:3692 (R;US) 
GLYCINE HISPIDA 
Mineral Cycling 
Cadmium uptake kinetics in intact soybean plants, 10:3503 
GUS) 
GOBAR GAS 
See METHANE 
GOLD 
Grain Boundaries 
Comparisons between computed and observed grain boundary 
structures and properties in metals, 10:2607 (R;US) 
Ton-Atom Collisions 
Multiple ionisation of the M shell of atoms with 52 <= Z 
<= 92 at simultaneous ionization of the K-shell using 92- 
MeV Ar impact, 10:3621 (RA;DE;In German) 
Optical Properties 
Chemical sensors based on electron tunneling, 10:2599 
(RA;US) 
X-Ray Fluorescence Analysis 
Determination of gold in activated charcoal by use of a loose- 
powder technique and x-ray-fluorescence spectrometry, 
10:2840 (R;ZA) 
X-Ray Spectroscopy 
Calculation of Si(Li) x-ray detector efficiencies, 10:2822 (R;US) 
GOLD 197 TARGET 
Electron Reactions 
Measurement of the A-dependence of the EMC effect and R in 
deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Neon 20 Reactions 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 
Identification of complete-charge-transfer reactions for 
2°Ne+ 197 Au, 10:3821 (RA;DE) 
Overlap model for fragment yields in heavy-ion reactions, 
10:3822 (RA;DE) 
Simple recipe to calculate fusion cross sections, 10:3779 
(RA;DE) 
Study of transfer and breakup reactions with the plastic box, 
10:3829 (R;US) 
Two sources of fast forward-emitted a-particles, 10:3823 
(RA;DE) 
Proton Reactions 
200 MeV proton scattering on nuclei. Energetic proton 
analysis at large angle, 10:3781 (R;FR;In French) 
GOLD ALLOYS 
Fatigue 
Low-cycle fatigue behavior of oxygen-free high-conductivity 
copper at 300°C in high vacuum, 10:2652 (J;NL) 
Grain Boundaries 
Observation of the effect of solute segregation on grain 
boundary structure, 10:2696 (J;US) 
Segregation 
Observation of the effect of solute segregation on grain 
boundary structure, 10:2696 (J;US) 
Sorptive Properties 
Solubility of H, D, and T in Pd and Pdo 90Ago 10, 10:2639 
(R;US) 
GOLD IONS 
Beam Dynamics 
High energy facilities advanced projects: intrabeam scattering 
for a beam of gold ions, 10:3122 (R;US) 
GRABS 


Design 
Grapple assembly, 10:2974 (P;US) 
Performance 


Grapple assembly, 10:2974 (P;US) 
GRADED BAND GAP SOLAR CELLS 
See CASCADE SOLAR CELLS 
GRAIN ALCOHOL 
See ETHANOL 
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Radiation Effects 
S radiation effects on graphite-epoxy composite materials, 


GRAIN BOUNDARIES 
Comparisons between computed and observed grain boundary pace 
structures and properties in metals, 10:2607 (R;US) 10:2755 (R;US) 
Binding Energy Sound Waves 
Hydrogen motion and bonding in silicon grain boundaries, Sound velocity of carbon at high pressures, 10:2785 (R;US) 
10:2115 (J;US) Thermal Conductivity 
Photoconductivity Survey of thermal conductivities in unirradiated and irradiated 
Hydrogen motion and bonding in silicon grain boundaries, graphites, 10:2780 (R;US) 
10:2115 (J;US) GRAPHITE MODERATOR 
Physical Properties See GRAPHITE 
Simple structural unit model for core-dependent properties of GRASS 
symmetrical tilt boundaries, 10:2591 (J;US) Growth 
Structural Models Interactions of subsoiling and solid sludge on soil physical and 
Simple structural unit model for core-dependent properties of chemical factors and growth of Pinus taeda L. and a Festuca 
symmetrical tilt boundaries, 10:2591 (J;US) sp. Progress report, 10:3495 (R;US) 
GRAIN REFINEMENT GREAT BRITAIN 
See UNITED KINGDOM 
G 
Geothermal Wells 
Community Demonstration Project: geothermal wells at Milos. 


Mechanical Vibrations 
Grain of solidifying metal refined by vibration, 10:3068 
(TJ;US) 
Final drilling report, 10:2185 (R;LU) 
GREEN RIVER FORMATION 


Solidification 
Grain of solidifying metal refined by vibration, 10:3068 
Geochemistry 
Organometallic geochemistry. Isolation and identification of 
organoarsenic and inorganic arsenic compounds from Green 


River formation oil shale, 10:1921 (J;US) 
GREENHOUSE EFFECT 
Changing climate. Report of the Carbon Dioxide Assessment 
Committee, 10:2433 (R;US) 
Climatic warming and carbon dioxide, 10:3291 (RA;US) 
First Detection of Carbon Dioxide Effects: workshop summary 


8-10 June 1981, Harpers Ferry, W.V., 10:3300 (J;US) 


GRAND GULF-1 REACTOR 
Port Gibson, Mississippi, USA 


Reactor Safety 
Safety Evaluation Report related to the operation of Grand 


Gulf Nuclear Station, Units 1 and 2 (Docket Nos. 50-416 and 
50-417), 10:2372 (R;US) GRINDING 
Cost 
KRV Project B2: Grinding coal with little energy. Final 
report, 10:1740 (R;NL;In Dutch) 


GRAND GULF-2 REACTOR 
Port Gibson, Mississippi, USA 
Energy Conservation 
KRV Project B2: Grinding coal with little energy. Final 


report, 10:1740 (R;NL;In Dutch) 


Reactor Safety 
Safety Evaluation Report related to the operation of Grand 
GROUND COVER 


Gulf Nuclear Station, Units 1 and 2 (Docket Nos. 50-416 and 
50-417), 10:2372 (R;US) 
GRAND UNIFIED THEORY 
CP Invariance 
: J ; Soil Chemistry 
Connection between cosmological matter-antimatter Metals in forest soils. Deposition and conversion, 10:3318 
asymmetry and CP-nonconservation in K decays, 10:3569 (R;SE;In Swedish) 
G;US) GROUND SOURCE HEAT PUMPS 
Leptons tig eke : Economics 
Supersymmetric unified compositeness and the quark/lepton Assessment of ground-coil heat-pump technology, 10:2509 
generation structure, 10:3724 (R;IL) (R;US) 
Extraction of heat from rock-drilled wells. Field measurements 
and experience, 10:2506 (R;SE;In Swedish) 


Quarks 
Supersymmetric unified compositeness and the quark/lepton 
generation structure, 10:3724 (R;IL) 
Heat Exchangers 
Theoretical and experimental analysis of vertical, concentric- 
tube ground-coupled heat exchangers, 10:2522 (R;US) 


Radiative Corrections 
Gauge theories and unification of elementary particle 
interactions. Progress report, February 1, 1983-May 1, 1984, 
Assessment of ground-coil heat-pump technology, 10:2509 
particle 


Supergravity 
Gauge theories and unification of elementary 
interactions. Progress report, February 1, 1983-May 1, 1984, 
Changes in permeability and fluid chemistry of the Topopah 
Spring Member of the Paintbrush tuff (Nevada Test Site) 


10:3715 (R;US) 
GRANULAR MATERIALS 
For unspecified materials having a granular texture. 
when held in a temperature gradient: summary of results, 
10:3537 (R;US) 
(R;SE;In Swedish) Chemistry 
Changes in permeability and fluid chemistry of the Topopah 
Spring Member of the Paintbrush tuff (Nevada Test Site) 
when held in a temperature gradient: summary of results, 


GRAPHITE 
Electronic Structure 
Electron momentum distribution in graphite and lithium- 
10:3537 (R;US) 
Assessment of drilling fluid tracers used to monitor borehole 
development for hydrochemical sampling, 10:1983 (R;US) 


Heat Storage 
Experience of heat storage in a stone heat store, 10:2412 


intercalated graphite, 10:2648 (J;US) 
Energy-Loss Spectroscopy 
Microscopic determinations of lattice and electronic structures 
of solids. Progress report, 1980-1981, 10:3606 (R;US) 
Radionuclide Migration 
Engineered sorbent barriers for low-level waste, 10:1982 
(R;US) 
In situ gamma-ray spectrometric analysis of radionuclide 
distributions at a commercial shallow land burial site, 


Gasification 
Electron microscopy study of the low-temperature catalyzed 
10:2003 (R;US) 


steam gasification of graphite, 10:2056 (J;US) 
Physical Radiation Effects 
Survey of thermal conductivities in unirradiated and irradiated 
graphites, 10:2780 (R;US) 





Radionuclide Migration 


ic complexant-enhanced mobility of toxic elements in 
low-level wastes, 10:2004 (R;US) 


ge of drilling fluid tracers used to monitor borehole 
development for hydrochemical sampling, 10:1983 (R;US) 
Water Quality 
Tar sands leachate study. Final report, 10:1938 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GROWTH (ECONOMIC) 
See ECONOMIC GROWTH 
GUINEA PIGS 


Effects of sulfuric acid and nitrogen dioxide on airway 
responsiveness of the guinea pig, 10:3508 (J;US) 


Sensitivity 
Effects of sulfuric acid and nitrogen dioxide on airway 
responsiveness of the guinea pig, 10:3508 (J;US) 
Nickel induction of microsomal heme oxygenase activity in 
rodents, 10:3396 (J;US) 
GYPSUM 


from flooding solutions in porous media. A study 
of interactions of surfactants and polymers with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


H CODES 
Evaluations 
Comparison of structural computer programs used for the 
analysis of spent fuel shipping casks, 10:2970 (R;US) 
H2 REGIONS 
Chemical 
Abundances in galactic H2 regions, 3: G25.4-0.2, G45.5 +-0.06, 
M8, S159 and DR22, 10:3554 (R;US) 
Infrared Spectra 
Abundances in galactic H2 regions, 3: G25.4-0.2, G45.5+-0.06, 
M8, S159 and DR22, 10:3554 (R;US) 
HADRON REACTIONS 
Research Programs 
Bubble chamber studies of hadron and photon interactions. 
Progress report, April 1, 1984-September 30, 1984, 10:3669 
(R;US) 
HAFNIUM 177 TARGET 
Neutron Reactions 
Study of the low-lying states in '*Hf through the neutron 
capture reaction, 10:3805 (R;US) 
HAFNIUM 178 
Energy Levels 
Study of the low-lying states in '*Hf through the neutron 
capture reaction, 10:3805 (R;US) 
HAFNIUM OXIDES 
Chemical Vapor Deposition 
High temperature oxidation resistant i 
October 1983-April 1984 , 10:2727 (R;US) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALIDES 
See also FLUORIDES 
Ton Pairs 
Structure of dense alkali halide melts, 10:2795 (R;US) 


Final report 


Melting 
Structure of dense alkali halide melts, 10:2795 (R;US) 
HALL EFFECT 
Quantum Mechanics 
Hall current in quantum theory, 10:3894 (R;AT) 
HALL GENERATORS 
See MHD GENERATORS 


ERA-10/2 / 142S 


HAM 
See MEAT 
HAMILTONIAN FUNCTION 
Perturbation Theory 
Geometric Hamiltonian structures and perturbation theory, 
10:3890 (R;US) 


Sensitivity 
Nickel induction of microsomal heme oxygenase activity in 
rodents, 10:3396 (J;US) 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD PRODUCTION REACTORS 
Reactor 
Action description memorandum decommissioning of the shut- 
down Hanford 100 area reactors, 10:2335 (R;US) 
HANFORD RESERVATION 
Nuclear Facilities 
Closeout report for the decontamination and decommissioning 
of the 203-S, 204-S, 205-S facilities, 10:1984 (R;US) 
Radiation Monitoring 
Rockwell Hanford Operations environmental surveillance 
annual report. Calendar year 1983, 10:3336 (R;US) 
HARD-SPHERE MODEL 
Equations of State 
Classical and quantum hard spherre fluids: Theory and 
experiment, 10:3659 (J;US) 
HARVESTING EQUIPMENT 
Field Tests 
Continued development of the residue baler. Final report, 
10:2082 (R;US) 
HAWAII 
Geothermal Resources 
An overview of the Hawaii Geothermal Resources Assessment 
Program, 10:2179 (BA;NZ) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Ground 
Hazardous waste landfill research: U.S.E.P.A. (United States 
Environmental Protection Agency) Program, 10:2548 (R;US) 
Hazards 
Assessment of hazardous waste mismanagement damage case 
histories. Final report, 10:3342 (R;US) 
Systems 


Description and implementation of the Hazardous Materials 
Tracking System (TRACKER). Final report, 10:3519 (R;US) 
Waste Disposal 
State of toxic and dangerous waste disposal in the countries of 
the EEC. Volumes 1-3. Final report, 10:3345 (R;LU;In 
French) 
Waste 
Assessment of hazardous waste mismanagement damage case 
histories. Final report, 10:3342 (R;US) 
ORNL resource conservation and recovery training program, 
10:3075 (R;US) 
HBWR REACTOR 
Excursions 
Fuel-cladding mechanical interaction in PCI-resistant LWR 
fuel designs during normal operation and power ramping, 
10:2231 (J;US) 
Fuel Rods 
Fuel-cladding mechanical interaction in PCI-resistant LWR 
fuel designs during normal operation and power ramping, 
10:2231 (J;US) 
Steady-State Conditions 
Fuel-cladding mechanical interaction in PCI-resistant LWR 
fuel designs during normal operation and power ramping, 
10:2231 (J;US) 
HCDA 
See REACTOR CORE DISRUPTION 
H-COAL PROCESS 
Water Treatment Plants 
Polishing treatment of coal liquefaction wastewaters, 10:1756 
(BA;US) 
8077 


See NICKEL BASE ALLOYS 
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HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
Mitochondria 
Iron-sulfur and structure of iron-sulfur clusters in 
three iron proteins: Evidence for [3Fe-4S] clusters, 10:3393 
G;US) 
Nuclear Magnetic Resonance 
Phosphorus-31 NMR magnetization transfer measurements of 
metabolic reaction rates in the rat heart and kidney in vivo, 
10:3428 (R;US) 


Left ventricular stroke volume determinations from 
radionuclide ventriculograms: the effects of photon 
attenuation, 10:3435 (J;US) 

Volume 

Left ventricular stroke volume determinations from 
radionuclide ventriculograms: the effects of photon 
attenuation, 10:3435 (J;US) 

HEAT DISSIPATION 


See ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 
THERMAL EFFLUENTS 


HEAT ENGINES 


See also INTERNAL COMBUSTION ENGINES 
SOLAR HEAT ENGINES 
STIRLING ENGINES 


Materials 
Wear coefficients and wear of sliding ceramics, 10:2732 (R;US) 
HEAT EXCHANGERS 


Calculations 
Fluidelastic instability in shell and tube heat exchangers - a 
framework for a prediction method, 10:3013 (R;US) 
Corrosion 
Evaluation of coatings for heat exchangers in syngas coolers of 
coal gasification combined cycle power plants, 10:1730 
(RA;US) 
Variables affecting corrosion in syngas coolers of coal 
gasification combined cycle power plants, 10:1729 (RA;US) 
Design 
Theoretical and experimental analysis of vertical, concentric- 
tube ground-coupled heat exchangers, 10:2522 (R;US) 
Fluid Flow 
Flow-induced tube vibration thresholds in heat exchangers 
from shellside water tests, 10:3014 (R;US) 


Instability 
Fluidelastic instability in shell and tube heat exchangers - a 
framework for a prediction method, 10:3013 (R;US) 
Materials 
Evaluation of coatings for heat exchangers in syngas coolers of 
coal gasification combined cycle power plants, 10:1730 
(RA;US) 
Variables affecting corrosion in syngas coolers of coal 
gasification combined cycle power plants, 10:1729 (RA;US) 
Mechanical Vibrations 
Flow-induced tube vibration thresholds in heat exchangers 
from shellside water tests, 10:3014 (R;US) 
Tubes 
Flow-induced tube vibration thresholds in heat exchangers 
from shellside water tests, 10:3014 (R;US) 
HEAT PIPES 
Creep 
Creep damage and residual life of pipings, 10:2973 (R;FI;In 
Finnish) 
Performance 
Transverse flat-plate heat pipe experiment (S1005), 10:2964 
(R;US) 
Two-Phase Flow 
Uniaxial model for gas-loaded variable conductance heat pipe 
performance the effects of vapor flow, friction and inertia, 
10:3029 (R;NL) 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Heat pumps in el-heated houses Preliminary project. Energy 
research program of the Danish Ministry of Energy. Heat 


pump systems 6. System- and component development, 
10:2521 (R;DK;In Danish) 
Evaluation 
Information collection (investigation of query answers). 
Energy research program of The Danish Ministry of 
Energy. Heat- pump systems 2. Operation experience with 
small heat-pump systems., 10:2520 (R;DK;In Danish) 
Performance Testing 
Description of measurements and measuring equipment. Part 
report, 10:2519 (R;DK;In Danish) 
Photovoltaic Power Supplies 
Performance of solar assisted heat pump systems in residential 
applications, 10:2157 (J;GB) 
Wind Power 
Wind power as power source for medium-sized and large heat 
pumps, 10:2199 (R;SE;In Swedish) 
HEAT RECOVERY 
Heat recovery from ketene gas cooldown. Final report July 
1980-August 1982, 10:2537 (R;US) 
HEAT RECOVERY EQUIPMENT 
Boilers 
Water impurities impact in a steam injected gas turbine. Final 
report, 10:2547 (R;US) 


Design 
Preliminary design of heat-extraction for the ANL 
research salt gradient solar pond, 10:2174 (R;US) 
Surveys 
Heat recovery techniques. A survey of possibilities and 
applications, 10:2540 (R;NL;In Dutch) 
HEAT RESISTING ALLOYS 


See also ALLOY-A-286 
ALLOY-IN-738 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-316 
STAINLESS STEEL-Z6CNDI7-12 
STEEL-DIN-1-4919 


Oxidation 
The sulfidation/oxidation of Armco iron-based superalloys 
between 1023 and 1373 K, 10:2711 (J;US) 
Research Programs 
Materials project of the Energy Conversion and Utilization 
Technologies (ECUT) program progress report for year 
ending September 30, 1982, 10:2586 (R;US) 
Sulfidation 
The sulfidation/oxidation of Armco iron-based superalloys 
between 1023 and 1373 K, 10:2711 (J;US) 
HEAT STORAGE 


Survey of thermal storage systems relevant to solar air heating: 
an annotated bibliography, 10:2173 (R;GB) 


Experience of heat storage in a stone heat store, 10:2412 
(R;SE;In Swedish) 
Reviews 
Survey of thermal storage systems relevant to solar air heating 
- a review, 10:2172 (R;GB) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also THERMAL CONDUCTION 
Mathematical Models 
Analytical model for heat transfer in a pin-bundle presentation 
and first validation, 10:2267 (R;FR) 
HEAT TRANSFER FLUIDS 


Properties 
Semi-automated facilities for measuring density, PVT and 
VLE of energy-related fluids, 10:3017 (RA;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 





HEATERS 
Combustion Contro! 


HEATERS 
See also AIR HEATERS 
SPACE HEATERS 
WATER HEATERS 
Combustion Control 
Environmental assessment of industrial process combustion 
equipment modified for low-NO/sub x/ operation, 10:1854 
(RA;US) 
Flue Gas 
Environmental assessment of industrial process combustion 
i tt modified for low-NO/sub x/ operation, 10:1854 


Comparative toxicological and chemical properties of fuels 
developed from coal, shale, or petroleum, 10:1782 (BA;US) 
Toxicity 
Comparative toxicological and chemical properties of fuels 
developed from coal, shale, or petroleum, 10:1782 (BA;US) 
HEATING SYSTEMS 
See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 
Environmental Effects 
Interaction between air pollution dispersion and residential 
heating demands, 10:3297 (J;US) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also HHIRF 
NUMATRON ACCELERATOR 
Accelerator Facilities 
Conference on instrumentation for heavy-ion nuclear research. 
Program and abstracts, 10:3164 (R;US) 
Beam Injection 
Heavy ion injector for the CERN Linac 1, 10:3148 (R;US) 
Beams 


RHIC and quark matter: proposal for a relativistic heavy ion 
collider at Brookhaven National Laboratory, 10:3133 (R;US) 
RHIC and Quark Matter: a proposed heavy ion collider at 
Brookhaven National Laboratory, 10:3114 (R;US) 
Scenario for the relativistic heavy ion collider (RHIC) for 
Brookhaven National Laboratory, 10:3113 (R;US) 
Simulation 
Simulation of space charge effects in particle accelerators. 
Annual report, August 1, 1983-September 30, 1984, 10:3116 
(R;US) 
Experiment Planning 
RHIC and quark matter: proposal for a relativistic heavy ion 
collider at Brookhaven National Laboratory, 10:3133 (R;US) 
Relativistic 


Range 
Scenario for the relativistic heavy ion collider (RHIC) for 
Brookhaven National Laboratory, 10:3113 (R;US) 


Charge 
Simulation of space charge effects in particle accelerators. 
Annual report, August 1, 1983-September 30, 1984, 10:3116 
(R;US) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
BERYLLIUM 9 REACTIONS 
BORON 10 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
CHLORINE 35 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
HOLMIUM 165 REACTIONS 
IRON 56 REACTIONS 
KRYPTON 84 REACTIONS 
LEAD 208 REACTIONS 
LITHIUM 6 REACTIONS 
MOLYBDENUM 92 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NICKEL 58 REACTIONS 
NICKEL 64 REACTIONS 
NIOBIUM 93 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
SULFUR 32 REACTIONS 
URANIUM 235 REACTIONS 


Conference on instrumentation for heavy-ion nuclear research. 
Program and abstracts, 10:3164 (R;US) 
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Detectors for high energy nucleus-nucleus collisions 
(Workshop review), 10:3149 (R;US) 
Breakup Reactions 
Study of transfer and breakup reactions with the plastic box, 
10:3829 (R;US) 
Compound-Nucleus Reactions 
Nuclear structure and reactions studied with the Darmstadt- 
Heidelberg crystal ball, 10:3739 (R;US) 
Diffraction Models 
Heavy ion elastic scatterings, 10:3840 (R;FR) 
Elastic Scattering 
Heavy ion elastic scatterings, 10:3840 (R;FR) 
Interactions 
Virtual photon spectrum for electromagnetic dissociation of 
relativistic nuclei in peripheral collisions, 10:3862 (J;NL) 


GSI-LBL plastic ball/wall spectrometer, 10:3178 (R;US) 
Fusion Reactions 
Incomplete momentum transfer in fusion reactions, 10:3852 
(RA;DE;In German) 
Nuclear structure and reactions studied with the Darmstadt- 
Heidelberg crystal ball, 10:3739 (R;US) 
Nuclear Matter 
Compression and expansion at the Bevalac, 10:3801 (R;US) 
Nuclear Reaction Kinetics 
Quasimolecular single-nucleon effects in heavy-ion collisions, 
10:3843 (R;US) 
Optical Models 
Heavy ion elastic scatterings, 10:3840 (R;FR) 
Particle Production 
Large acceptance spectrometers for 70 mesons, 10:3163 
(R;US) 
Potential Scattering 
Numerical treatment of highly unstable inversion problems in 
the analysis of elastic heavy-ion scattering data, 10:3845 
(RA;DE) 
Quark Matter 
Status of the theory of QCD plasma, 10:3712 (R;US) 
Transfer Reactions 
Study of transfer and breakup reactions with the plastic box, 
10:3829 (R;US) 
HEAVY ION SPECTROMETERS 
Computerized Control Systems 
Control and operation cost optimization of the HISS cryogenic 
system, 10:2985 (BA;US) 


Control and operation cost optimization of the HISS cryogenic 
system, 10:2985 (BA;US) 
Superconducting Coils 
Control and operation cost optimization of the HISS cryogenic 
system, 10:2985 (BA;US) 
HEAVY MEDIA SEPARATION 
Development of standard procedures for the evaluation of 
magnetite for use in heavy-medium separation, 10:1822 
(R;ZA) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 


See also ACTINIDE NUCLEI 
ASTATINE 210 


LEAD 188 
LEAD 190 
LEAD 192 
LEAD 194 
LEAD 208 
LEAD 210 
MERCURY 206 
PLATINUM 196 
POLONIUM 198 
POLONIUM 200 
POLONIUM 210 
RADIUM 224 
RADIUM 226 


Statistical methods of spin assignment in compound nuclear 
reactions, 10:3738 (R;US) 
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Photonuclear Reactions 
Study of the total photonuclear absorption in heavy nuclei 
from 30 to 440 MeV, 10:3839 (R;FR) 
HEAVY OILS 
See PETROLEUM 
VISCOSITY 


HECTORITE 
See MONTMORILLONITE 
HELA CELLS 
Transcription 
Conversion of simian virus 40 DNA to ordered nucleoprotein 
structures by extracts that direct accurate initiation by 
eukaryotic RNA polymerase II, 10:3423 (J;GB) 
HELIOTRON 
Plasma Pressure 
Beta limit of straight heliotrons, 10:3961 (RA;JP) 


Adsorption 
Helium adsorption on different adsorbents at low temperatures 
(Adsorbents: glass, layers - CO2, Hz, O2, Ne, Nz, Ar, COz), 
10:3628 (R;SU;In Russian) 
Dewars 
Calculation of the pressure rise in the Fermilab 19000 L helium 
dewar, 10:2980 (BA;US) 
Electron Reactions 
Measurement of the A-dependence of the EMC effect and R in 
deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Elcctron-Atom Collisions 
Determination of potentials from the scattering function, 
10:3762 (RA;DE) 
Flow Models 
Single stream analysis of the cryopanel and piping free 
convection loop for MFTF-B, 10:3030 (R;US) 
Flowmeters 
Helium flow measurement using ultrasonic technique, 10:2978 
(BA;US) 
Fluid Flow 
Single stream analysis of the cryopanel and piping free 
convection loop for MFTF-B, 10:3030 (R;US) 
Heat Transfer 
Improved heat exchange in supercritical helium through 
artificially created turbulence, 10:3012 (R;FR;In French) 
Intermolecular Forces 
Electron-gas plus damped-dispersion model for intermolecular 
forces: the rare-gas and H2-He, He-Ne, and He-Ar potentials, 
10:2867 (J;US) 
Ton-Atom Collisions 
Coincidence studies of secondary electron emission in light 
ion-atom collisions, 10:3631 (R;US) 
Representation of ionisation channels in the description of 
collisionally induced electronic transitions, 10:3614 (RA;DE) 
Selective production of Auger electrons from fast Ar 
projectiles, 10:3618 (RA;DE;In German) 
Simultaneous transfer and excitation of electrons in 200- to 
500-keV He* +He collisions, 10:3623 (RA;DE;In German) 


Calculation of the pressure rise in the Fermilab 19000 L helium 
dewar, 10:2980 (BA;US) 
Molecular Models 
Metastable He (n=2) - Ne potential interaction calculation, 
10:3610 (R;FR;In French) 
Pumping 
Helium pumping with liquid ring vacuum pump, 10:2946 
(R;FR;In French) 


Processes 
Separation of helium-methane mixtures by single-column 
pressure swing adsorption, 10:2945 (R;US) 
HELIUM 3 
See also HELIUM 3 A 
HELIUM 3 B 
Convection 
Critical dynamics near the oscillatory instability in Rayleigh- 
Benard convection, 10:3655 (J;US) 


Primordial nucleosynthesis: A critical comparison of theory 
and observation, 10:3585 (J;US) 


Fermi Gas 
Linear field of the Landau parameters and the A: 
transition in liquid *He, 10:3656 (J;US) 
Heating 
Critical dynamics near the osci 
Benard convection, 10:3655 (J;US) 
Magnetic Moments 
Linear field dependence of the Landau 
transition in liquid *He, 10:3656 (J;US) 
Phase Transformations 
Linear field dependence of the Landau parameters and the A: 
transition in liquid *He, 10:3656 (J;US) 
Relaxation 
Critical dynamics near the oscillatory instability in Rayleigh- 
Benard convection, 10:3655 (J;US) 


instability in Rayleigh- 


and the Ai 


Superfluidity 
Linear field dependence of the Landau 
transition in liquid *He, 10:3656 (J;US) 
HELIUM 3 A 
Superfluidity 
Vortex lattice structure of superfluid 3 sup He-A in a magnetic 
field, 10:3653 (R;FI) 
HELIUM 3 B 
Ss 
Effect of gap distortion on collective modes in 3 sup He-B, 
10:3652 (R;FI) 
HELIUM 3 REACTIONS 
Charge-Exchange Reactions 
(*He,t) reaction at 197 MeV on °C, **Mg, 7*Si and “Ca, 
10:3774 (J;NL) 
HELIUM 3 TARGET 
Deuteron Reactions 
Spin-polarization observables at the J=3/2* resonance in the 
reactions *H(d,n)*He and *He(d,p)*He, 10:3754 (BA;NL) 
Pion Minus Reactions 
Isospin dependence of pion absorption on nucleon pairs, 
10:3751 (BA;NL) 
Quasi-free scattering of 7* and m~ from *He and ‘He at 
energies from 350 to 475 MeV, 10:3760 (BA;NL) 
Pion Plus Reactions 
Isospin dependence of pion absorption on nucleon pairs, 
10:3751 (BA;NL) 
Quasi-free scattering of 7* and 7~ from *He and ‘He at 
energies from 350 to 475 MeV, 10:3760 (BA;NL) 
Proton Reactions 
Invariant observables in a systematics of the (p, 77) reaction, 
10:3744 (R;CA) 
HELIUM 4 
HELIUM I 
See also HELIUM II 
Convection 
Critical dynamics near the oscillatory instability in Rayleigh- 
Benard convection, 10:3655 (J;US) 
Heating 
Critical dynamics near the oscillatory instability in Rayleigh- 
Benard convection, 10:3655 (J;US) 
Nuclear Structure 
A=4 level structure from an R-matrix analysis of the four 
nucleon system, 10:3750 (BA;NL) 
Relaxation 
Critical dynamics near the oscillatory instability in Rayleigh- 
Benard convection, 10:3655 (J;US) 
Resonance 
Variational calculations of resonant states in *He, 10:3746 
(J;NL) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Alpha Reactions 
E/sub T/° and 7° from aa, dd, and pp interactions at 
Vs/sub NN/ = 31 GeV at the CERN ISR, 10:3667 (R;US) 
Total neutral energy spectra in the central region of a-a, d-d 
and p-p interactions at V. = 31 GeV per nucleon 
pair at the CERN ISR, 10:3686 (J;NL) 


and the Ai 





HELIUM 4 TARGET 
Pion Minus Reactions 


Pion Minus Reactions ‘ 
Isospin dependence of pion absorption on nucleon pairs, 
10:3751 (BA;NL) 


Quasi-free scattering of 7* and w~ from *He and ‘He at 
energies from 350 to 475 MeV, 10:3760 (BA;NL) 
Pion Plus Reactions 
Isospin dependence of pion absorption on nucleon pairs, 
10:3751 (BA;NL) 
Quasi-free ing of m* and m~ from *He and ‘He at 
energies from 350 to 475 MeV, 10:3760 (BA;NL) 
HELIUM 6 


Binding energies of AA hypernuclei and the AA interaction, 
10:3705 (J;NL) 
HELIUM BURNING 
Astrophysical processes only 
Mathematical Models 
Two- and three-dimensional numerical simulations of the core 
helium flash, 10:3580 (J;US) 
HELIUM DILUTION REFRIGERATORS 


Pumps 
Combined cold compressor/ejector helium refrigerator cycle, 
10:2982 (BA;US) 


Combined cold compressor/ejector helium refrigerator cycle, 
10:2982 (BA;US) 
Control Systems 
i ion system for the Fermilab superconducting collider 
detector solenoid, 10:2984 (BA;US) 
Critical Pressure 
Helium refri with features for operation at supercritical 
pressure, 10:2981 (BA;US) 
Turbines 


Forced two-phase cooling of the TPC superconducting 
solenoid, 10:2983 (BA;US) 
Performance Testing 
Forced two-phase cooling of the TPC superconducting 
solenoid, 10:2983 (BA;US) 


Helium refrigerator with features for operation at supercritical 
pressure, 10:2981 (BA;US) 
Pumps 
Helium refrigerator with features for operation at supercritical 
pressure, 10:2981 (BA;US) 


Helium refrigerator with features for operation at supercritical 
pressure, 10:2981 (BA;US) 


Pulsed current resistance thermometry, 10:2979 (BA;US) 
Two-Phase Flow 
Forced two-phase cooling of the TPC superconducting 
solenoid, 10:2983 (BA;US) 
Refrigeration system for the Fermilab superconducting collider 
detecior solenoid, 10:2984 (BA;US) 
HELIUM I 
The phase of liquid heliumn-4 which is stable at temperatures above 
the lambda point (about 2.2 K). 
Heat Flux 
Heat transfer to subcooled He I, 10:2988 (BA;US) 
Heat Transfer 
Heat transfer to subcooled He I, 10:2988 (BA;US) 
Transient heat transfer in superfluid helium - Part II, 10:2987 
(BA;US) 
Natural 


Convection 
Heat transter to subcooled He I, 10:2988 (BA;US) 
Pool Boiling 
Heat transfer to subcooled He I, 10:2988 (BA;US) 


Heat transfer to subcooled He I, 10:2988 (BA;US) 
HELIUM II 
The phase of liquid helium-4 which is stable at temperatures 
between absolute zero and the lambda point (about 2.2 K). 
Fins 


Heat flow in a He II filled fin, 10:2986 (BA;US) 
Heat Flow 
Heat flow in a He II filled fin, 10:2986 (BA;US) 
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Heat Transfer 
Transient heat transfer in superfluid helium - Part II, 10:2987 
(BA;US) 
HELIUM IONS 
Collisions 
Ionization of fast foil-excited ion beams in electromagnetic 
fields, 10:3626 (RA;DE) 
Ton-Atom Collisions 
Coincidence studies of secondary electron emission in light 
ion-atom collisions, 10:3631 (R;US) 
Simultaneous transfer and excitation of electrons in 200- to 
500-keV He* +He collisions, 10:3623 (RA;DE;In German) 
HELIUM-XENON LASERS 
Hollow Cathodes 
Optimization of a He-Xe hollow cathode discharge laser. 
Master's thesis, 10:2996 (R;US) 
Optimization 
Optimization of a He-Xe hollow cathode discharge laser. 
Master's thesis, 10:2996 (R;US) 
HEMATIN 
See HEME 
HEMATOPORPHYRIN (HEME) 
See HEME 
HEME 


Nickel induction of microsomal heme oxygenase activity in 
rodents, 10:3396 (J;US) 
HEMIN 
See HEME 
HEMOGLOBIN 
Molecular Structure 

Optimal sequence alignments, 10:3391 (J;US) 

HEMOLYSIS 


Osmotic hemolysis and fragility: a new model based on 
membrane disruption, and a potential clinical test, 10:3410 
G;NL) 

Mathematical Models 

Osmotic hemolysis and fragility: a new model based on 
membrane disruption, and a potential clinical test, 10:3410 
G;NL) 

HENS 
See CHICKENS 
HETEROCYCLIC COMPOUNDS 
See also AZAARENES 
DIOXIN 
THIOPHENE 
TMTSF 
Fluorescence 

Total solid-surface room-temperature luminescence for analysis 

of mixtures, 10:2852 (J;US) 
P 

Total solid-surface room-temperature luminescence for analysis 

of mixtures, 10:2852 (J;US) 
HETERODYNE RECEIVERS 
Far Infrared Radiation 

Development of a wide bandwidth heterodyne detector using a 

photoconductive element, 10:3953 (RA;JP) 
Photoconductors 

Development of a wide bandwidth heterodyne detector using a 

photoconductive element, 10:3953 (RA;JP) 
Radiowave Radiation 

New submillimeter detectors and antenna arrays, 10:3958 

(RA;JP) 
HEXADECANE 
Catalytic Cracking 

Catalytic cracking of n-hexadecane. VI. Carbon-14 tracer 
studies of secondary reactions over amorphous silica-alumina 
and zeolite catalysts, 10:1862 (J;US) 

HEXANE 
Decomposition 

Heteronuclear triatomic transition-metal cluster ions in the gas 
phase. Activation of C-H bonds in alkanes by FeConi, 
10:2871 (J;US) 
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HFIR REACTOR 
Control Elements 
Fabrication procedures for HFIR control plates, 10:2315 
(R;US) 
HHIRF 
Performance 
Status report on the ORNL 25 URC accelerator, 10:3136 


Direct utilization - recovery of minerals from coal fly ash. 
Fossil Energy Program. Technical progress report, 1 April 
1984-30 June 1984, 10:2543 (R;US) 

HIGGS BOSONS 
Particle Production 

Higgs bosons at the SSC: supplement to EHLQ, 10:3690 

(R;US) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH BTU GAS 
Over 900 Btu/ft*. 
Production 


Evaluation of Illinois No. 5 coal and Texas lignite in the Shell 
Coal Gasification Process (SCGP), 10:1723 (RA;US) 
Further development of the British Gas/Lurgi slagging 
gasifier, 10:1724 (RA;US) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Digital Computers 
Report of the Subpanel on Theoretical Computing of the High 
Energy Physics Advisory Panel, 10:4126 (R;US) 
Research Programs 
Elementary particles and high energy phenomena. Progress 
report, 10:3672 (R;US) 
Research in theoretical nuclear physics. Progress report, 
September 1983-August 1984, 10:3734 (R;US) 
Research in elementary particle physics. Progress report, 
March 1, 1984-February 29, 1985, 10:3663 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH PERFORMANCE DEMONSTRATION EXPERIMENT 
See MHD GENERATOR AEDC 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-FREQUENCY HEATING 
Test Facilities 
Safety assessment for the rf Test Facility, 10:4070 (R;US) 
Topological Mapping 
Stochasticity in RF plasma heating, 10:3970 (RA;JP) 
HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 
Federal, state, and local socioeconomic management 
dimensions in nuclear waste disposal, 10:1996 (BA;US) 
Legal constraints to repository siting, 10:1997 (BA;US) 
Materials for high-level waste canister/overpacks in salt 
formations, 10:1991 (J;US) 
Radioactive Waste Processing 
Method of deposition of silicon carbide layers on substrates 
and product, 10:1987 (P;US) 
Remote features of a radioactive liquid-fed ceramic melter 
system, 10:1981 (R;US) 
Vitrification 
Remote features of a radioactive liquid-fed ceramic melter 
system, 10:1981 (R;US) 
HIGH-VOLTAGE PULSE GENERATORS 
Pro*:1 Beams 
Proposal of LIB fusion system, 10:4053 (RA;JP) 
HIGHWAYS 
See ROADS 
HOG FUEL 
See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 


HOLMIUM 149 
Delayed Protons 
Beta-delayed proton activities: ‘*7Dy and '°Er, 10:3796 
(R;US) 
HOLMIUM 165 REACTIONS 
Neon 20 Reactions 
Neutrons in coincidence with projectile-like fragments from 
the reaction “Ho + Ne, 10:3808 (RA;DE;In German) 
HOLMIUM 165 TARGET 
Argon 40 Reactions 
Fission at high angular momentum, 10:3810 (RA;DE;In 
German) 
Carbon 12 Reactions 
Preequilibrium neutrons in the reaction *“Ho + ™C at * 
MeV/n, 10:3809 (RA;DE;In German) 
Krypton 84 Reactions 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 
Neon 20 Reactions 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 
HOT LABS 
Robots 
Robotics in the radiochemical laboratory, 10:2953 (R;US) 
HOT PLASMA 
Ballooning 
Ballooning precessional instabilities in a single-cell hot-electron 
plasma, 10:4019 (J;US) 
Plasma Diagnostics 
Numerical evaluations of driven scattering system for high 
temperature plasma, 10:3946 (RA;JP) 


Numerical evaluations of driven scattering system for high 
temperature plasma, 10:3946 (RA;JP) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-WIRE GAGES 
Accuracy 


Instrument for the thermal conductivity of non-electrolyte 
liquids at high temperatures and pressures, 10:1879 (RA;US) 
HOUSEHOLDS 
Fuel 
residential fuel consumption by end use: results 
from Phase I. Final report, 10:2475 (R;US) 
HOUSES 
Air Infiltration 
Tightening your home for energy efficiency, 10:2526 (R;US) 
Electric Heating 
Heat pumps in el-heated houses Preliminary project. Energy 
research program of the Danish Ministry of Energy. Heat 
pump systems 6. System- and component development, 
10:2521 (R;DK;In Danish) 
Energy Consumption 
Energy efficiency and indoor climate of one-family houses 
having heavy and light carcass respectively, 10:2504 
(R;SE;In Swedish) 
Energy Efficiency 
Energy efficiency and indoor climate of one-family houses 
having heavy and light carcass respectively, 10:2504 
(R;SE;In Swedish) 
Energy Efficiency Standards 
Review of survey data on the importance of energy efficiency 
to new home buyers, 10:2524 (R;US) 
Fuel Consumption 
Estimating residential fuel consumption by end use: results 
from Phase I. Final report, 10:2475 (R;US) 
Indoor Air Pollution 
Tightening your home for energy efficiency, 10:2526 (R;US) 
Solar Architecture 


Direct gain, insulated storage collector, demonstration project. 
Final repe report, 10:2141 (R;US) 
HPDE 
See MHD GENERATOR AEDC 





Design 


HTGR TYPE REACTORS 


2240-MW(th) high-temperature reactor core power density 
study, 10:2260 (R;US) 


Nuclear power plant design innovation for the 1990s: a 
preliminary assessment, 10:2285 (R;US) 
Power Density 
2240-MW(th) high-temperature reactor core power density 
study, 10:2260 (R;US) 
Materials 


Weldability and mechanical p characterization of weld 


roperty 
clad alloy 800H tubesheet forging, 10:2261 (R;US) 
Research Programs 

US/FRG umbrella agreement for cooperation in GCR 
development: Fuel, fission products, and graphite 
subprogram. Quarterly report, January 1, 1984-March 31, 
1984, 10:2258 (R;US) 

Generators 


Weldability and mechanical property characterization of weld 
clad alloy 800H tubesheet forging, 10:2261 (R;US) 
HTO 
See TRITIUM COMPOUNDS 
HUDSON RIVER 
Radionuclide Migration 
Plutonium, cesium, uranium and thorium series radionuclides in 
the Hudson River estuary and other environments. Annual 
technical progress report, December 1, 1983-November 30, 
1984, 10:3363 (R;US) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN FACTORS ENGINEERING 
Enhancing fossil power plant design, operation, and 
maintenance: human factor guidelines. Volume 2. Process 
and design guidelines. Final report, 10:2212 (R;US) 
US Nuclear Regulatory Commission Human Factors Program 
Plan. Revision 1, 10:2375 (R;US) 
HUMAN POPULATIONS 
Genetics 
Genetic effects of low level irradiation, 10:3475 (J;US) 
Monitoring 
Population distribution around the Nevada Test Site, 1984, 
10:3326 (R;US) 
Radiation Doses 
Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 
Krypton-85 health risk assessment for a nuclear fuel 
reprocessing plant, 10:2011 (R;US) 


See HUMAN POPULATIONS 
HYBRID ELECTRIC-POWERED VEHICLES 
Fuel Consumption 
Hybrid vehicle assessment. Phase 1: petroleum savings analysis, 
10:2575 (R;US) 
HYDRAULIC FRACTURES 
Mathematical Models 
Development of a generalized hydraulic fracture model. 
Annual report, November 1, 1983-October 31, 1984, 10:1900 


i ylacetylene reaction in Ar and Xe matrices: 
possible matrix-induced intersystem crossing, 10:2905 (J;US) 


i i ylacetylene reaction in Ar and Xe matrices: 
possible matrix-induced intersystem crossing, 10:2905 (J;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
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NAPHTHALENE 

PHENANTHRENE 

POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 

TETRALIN 

TOLUENE 

TRIPHENYLENE 


Air Pollution Abatement 

Combustion modification to reduce wood stove emissions, 
10:2514 (RA;US) 

Comparison of emissions from residential wood/coal stoves 
and a novel wood-chip-fired heating system, 10:2513 
(RA;US) 

Formation and destruction of organic pollutants in thermal 
systems and flames, 10:3260 (R;FR) 

Air Pollution Control 

Trace emissions in resource recovery problems, issues and 

possible control techniques, 10:3246 (RA;US) 
Chemical Composition 

Hydrocarbon studies in Puget Sound and off the Washington 
Coast. Report of progress, March 1980-February 1981, 
10:3354 (R;US) 

Hydrocarbon studies in Puget Sound and off the Washington 
coast. Report of progress, March 1978-February 1979, 
10:3352 (R;US) 

Combustion Kinetics 

Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 10:2934 (BA;US) 

Investigation of the kinetics of catalyzed combustion of fuel. 
Final report 1 August 1980-29 January 1984, 10:2041 (R;US) 

Ecological Concentration 

Hydrocarbon studies in Puget Sound and off the Washington 
Coast. Report of progress, March 1980-February 1981, 
10:3354 (R;US) 

Hydrocarbon studies in Puget Sound and off the Washington 
coast. Report of progress, March 1981-May 1982, 10:3353 


Hydrocarbon studies in Puget Sound and off the Washington 
Coast. Report of progress, March 1980-February 1981, 
10:3354 (R;US) 

Hydrocarbon studies in Puget Sound and off the Washington 
coast. Report of progress, March 1978-February 1979, 
10:3352 (R;US) 

Hydrocarbon studies in Puget Sound and off the Washington 
coast. Report of progress, March 1981-May 1982, 10:3353 
(R;US) 

Fischer-Tropsch Synthesis 

Catalytic method for synthesizing hydrocarbons, 10:2054 

(P;US) 
Phase Studies 

Improvement of CO: flood performance. Quarterly report, 
July 1, 1984-September 30, 1984 (Ci-Ce hydrocarbon 
mixtures), 10:1851 (R;US) 

Pollution Sources 

Hydrocarbon studies in Puget Sound and off the Washington 
coast. Report of progress, March 1981-May 1982, 10:3353 
(R;US) 

Synthesis 

Chemistry and morphology of coal liquefaction. Annual report, 

October 1, 1983-September 30, 1984, 10:1737 (R;US) 
HYDROCHLORIC ACID 
Corrosive Effects 

Variables affecting corrosion in syngas coolers of coal 

gasification combined cycle power plants, 10:1729 (RA;US) 
Monitoring 

Measurement of the dispersion of hydrogen chloride in the 
plume of incineration ships in the North Sea. 1 
Meteorological part, 10:3254 (R;DE;In German) 

Plumes 

Measurement of the dispersion of hydrogen chloride in the 
plume of incineration ships in the North Sea. 1 
Meteorological part, 10:3254 (R;DE;In German) 

HYDROCYANIC ACID 
Photoelectron Spectroscopy 

Photoelectron branching ratios and asymmetry parameters for 
the two outermost molecular orbitals of hydrogen cyanide, 
10:3639 (J;GB) 
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HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER 


Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

Research Programs 

Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Chemical Reaction Kinetics 

Formation of D atoms in the pyrolysis of toluene-ds behind 
shock waves: kinetics of the reaction C;Ds + H — C;D;H 
+ D, 10:2889 (J;US) 

Molecular dynamics study of the reaction: Hz + OH — H2O 
+ H, 10:2928 (R;US) 

Chemical Reactions 

Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Progress report, September 16, 1983- 
October 10, 1984, 10:2927 (R;US) 


Chemisorption theory: adsorption on copper-nickel alloys and 
titanium surface embrittlement. Final research report, June 
15, 1983-June 14, 1984, 10:2603 (R;US) 

Effects of metal-support interactions on the chemisorption of 
He and CO on Pd/SiO2z and Pd/LaeOs, 10:2884 (J;US) 

Combustion 

Effect of surface chemistry on the development of the OH 
concentration in a combustion boundary layer, 10:2039 
(BA;US) 

Hydrogen Burn - Equipment Response algorithm (HYBER). 
Reference manual. Vol. 2 (DATGEN; SOLVER), 10:2388 
(R;US) 

Hydrogen Burn - Equipment Response algorithm (HYBER). 
Users guide. Vol. 1 (DATGEN; SOLVER), 10:2387 (R;US) 

Hydrogen flame acceleration and transition to detonation, 
10:2401 (R;US) 


Desorption 
Coordination chemistry of pyridines of Ni(100), 10:2890 (J;US) 
Detonations 


Chemical kinetic prediction of critical parameters in gaseous 
detonation, 10:2040 (BA;US) 
Diffusion 
Hydrogen diffusion in aluminum, 10:2712 (J;US) 


Assessment of hydrogen risk in French pressurized water 
nuclear reactors, 10:2341 (R;FR) 


Hydrogen flame acceleration and transition to detonation, 
10:2401 (R;US) 
Intermolecular Forces 
Electron-gas plus damped-dispersion model for intermolecular 
forces: the rare-gas and H-He, H2-Ne, and H2-Ar potentials, 
10:2867 (J;US) 
Solubility 
Solubility of H, D, and T in Pd and Pdo sAgo 10, 10:2639 
(R;US) 
X-Ray Spectroscopy 
Calculation of Si(Li) x-ray detector efficiencies, 10:2822 (R;US) 
HYDROGEN 1 MINUS BEAMS 
Beam Production 
Hydrogen vibrational population distributions and negative ion 
generation in tandem high density hydrogen discharges, 
10:3154 (R;US) 
HYDROGEN 1 TARGET 
Antiproton Reactions 
Low energy antiproton interaction studies at Brookhaven, 
10:3776 (R;US) 
Pion Minus Reactions 
Precise measurement of the pion charge-exchange forward 
differential cross section at 522 MeV/c, 10:3742 (R;US) 


Proton Reactions 
Amplitude reconstruction for pp scattering at 800 MeV, 
10:3759 (BA;NL) 
Dsub(SS), Dsub(LS), Dsub(LL) and P for pp elastic scattering 
at 699 and 750 MeV, 10:3758 (BA;NL) 
Energy dependence of the Dsub(NN) parameter and of the 
moduli of the transversity amplitudes at thetasub(cm)=90° 
for pp elastic scattering between 0.9 and 1.5 GeV/c, 10:3757 
(BA;NL) 
Measurement of the analyzing power for the pp -> da* 
reaction in the region 500-800 MeV, 10:3755 (BA;NL) 
Measurement of the spin correlation parameter Asub(nn)(theta) 
for the pp -> dz reaction in the region 500-800 MeV, 
10:3756 (BA;NL) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN ADDITIONS 
Metallurgical Effects 
Effects of hydrogen on mechanical properties of vanadium- 
niobium alloys, 10:2703 (J;US) 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS 
Design 
Steam reforming of fuel to hydrogen in fuel cells, 10:2034 
(P;US) 
HYDROGEN FUELS 
Research Programs 
DOE (U.S. Department of Energy) program on hydrogen 
energy systems, 10:2037 (BA;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 


See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS | PLUS 


Ton-Atom Collisions 
Coincidence studies of secondary electron emission in light 
ion-atom collisions, 10:3631 (R;US) 
HYDROGEN IONS 1 MINUS 
For H,~ ions. 


Eigenfunctions 
Absence of an L?-eigenfunction at the bottom of the spectrum 
of the Hamiltonian of the hydrogen negative ion in the 
triplet S-sector, 10:3895 (R;AT) 
Hamiltonians 
Absence of an L?-eigenfunction at the bottom of the spectrum 
of the Hamiltonian of the hydrogen negative ion in the 
triplet S-sector, 10:3895 (R;AT) 
Polarized Beams 
25 »A pulsed polarized H™ ion source, 10:3132 (R;US) 
Vibrational States 
Hydrogen vibrational population distributions and negative ion 
generation in tandem high density hydrogen discharges, 
10:3154 (R;US) 
HYDROGEN IONS 1 PLUS 
For H;* ions. 


Photon-stimulated desorption of solid neopentane, 10:2770 
(J;US) 
Ton-Atom Collisions 
Representation of ionisation channels in the description of 
collisionally induced electronic transitions, 10:3614 (RA;DE) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
Future role of hydrogen in the UK energy economy, 10:2031 
(R;GB) 
B 


iophotolysis 
Artificial photosynthesis with algal and reconstituted systems, 
10:2028 (R;US) 





HYDROGEN PRODUCTION 
Biophotolysis 


Stabilization of biological photosystems: Continuous reactor 
use for hydrogen production through biophotolysis of water, 
10:2033 (R;XE) 


Catalysts : 
Role of formate complexes in the water gas shift 
reaction catalyzed by the group 6 metal carbonyls, 10:2036 


G;US) 
in carbon monoxide and hydrogen, 10:1765 (P;US) 
Photochemical Reactions 
Review of solar fuel-producing quantum conversion processes, 
10:2079 (R;US) 
Solar photochemical process engineering for production of 
fuels and chemicals, 10:2080 (R;US) 


Photosynthesis 
Photosynthetic water splitting, 10:2029 (R;US) 
Research Programs 
DOE (U.S. Department of Energy) program on hydrogen 
energy systems, 10:2037 (BA;US) 
Steam Reformer Processes 
Steam reforming of fuel to hydrogen in fuel cells, 10:2034 
(P;US) 
Steam reforming of No. 2 fuel oil. Final report, 10:2030 (R;US) 
Processes 


Reactions for improving efficiencies in thermochemical cycles 
related to the sulfur dioxide-iodine process, 10:2035 (J;GB) 
HYDROGEN STORAGE 
Future role of hydrogen in the UK energy economy, 10:2031 
(R;GB) 


Research Programs 
DOE (U.S. Department of Energy) program on hydrogen 
energy systems, 10:2037 (BA;US) 
HYDROGEN SULFATES 
See SULFURIC ACID 
SULFIDES 


Absorption Spectroscopy 
Millimeter and submillimeter wave absorption by atmospheric 
pollutants and constituents, 10:3298 (J;GB) 
Corrosive Effects 
Variables affecting corrosion in syngas coolers of coal 
gasification combined cycle power plants, 10:1729 (RA;US) 


Laser-based diagnostics for coal gasification instrumentation, 
10:1736 (R;US) 


Removal 
Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Draft, 10:1708 (R;US) 
Selexol process simulation, 10:1728 (RA;US) 
HYDROGENATION 


Catalysts 
Hydrodesulfurization by reduced molybdenum sulfides: activity 
and selectivity of Chevrel phase catalysts, 10:2858 (R;US) 
Model catalytic studies over metal single crystals, 10:2649 
G;US) 
Toward new coal h: faction catalysts. 
Progress report, August ed Deceabet 1983, 10:1718 


Molecular dynamics study of the reaction: H, + OH — H2O 
+ H, 10:2928 (R;US) 
Collisions 
Quasiclassical trajectory state-to-state cross sections for energy 
transfer in Ar + OH(v = 9, J = 0, 4, and 8) collisions, 
10:2923 (J;NL) 


Equilibrium between hydroxy! radicals and thallium(II) and the 
i. potential of OH(aq) (Pulsed Electrons), 10:2920 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
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HYDROXYTOLUENES 
See CRESOLS 
HYGAS PROCESS 
Environmental Effects 
Chemical and toxicological characterization of HYGAS pilot 
plant process streams, 10:1760 (BA;US) 
HYLIFE CONVERTER 
High Yield Lithium Injection Fusion Energy Converter. 
Comparative Evaluations 
Comparison of three ICF reactor designs, 10:4079 (R;US) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Binding Energy 
Binding energies of AA hypernuclei and the AA interaction, 
10:3705 (J;NL) 


I CODES 
Comparative Evaluations 
Comparison of structural computer programs used for the 
analysis of spent fuel shipping casks, 10:2970 (R;US) 
I-BEAM TYPE REACTORS 


Meetings 
ings of international topical meeting on ICF research 
by light-ion beam, 10:4057 (R;JP) 


Planning 
design of light ion beam fusion reactors, UTLIF(1) 
and ADLIB-I, 10:4055 (RA;JP) 
ICE 
Marine Surveys 
Ice conditions off the north coast of Ellesmere Island, spring 
1980, 10:3349 (R;CA) 
ICE CONDENSERS 
Performance 
CONTEMPT4/MODS: an improvement to 
CONTEMPT4/MOD4 multicompartment containment 
system analysis program for ice containment analysis, 
10:2394 (R;US) 
IDAHO CHEMICAL PROCESSING PLANT 
Process Control 
K-edge x-ray fluorescence analysis for actinide and heavy 
elements solution concentration measurements, 10:1961 
(R;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Site Surveys 
INEL environmental characterization report. Volume II. 
Appendices A-D, 10:3343 (R;US) 
INEL environmental characterization report. Volume I. 
Summary, 10:3341 (R;US) 
INEL environmental characterization report. Volume III. 
Appendices E-H, 10:3344 (R;US) 
IGT HYDROGASIFICATION PROCESS 
See HYGAS PROCESS 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMIDES 


Polyimide survival in high temperature and pressure dilute 
aqueous solutions, 10:2189 (RA;US) 
Performance 
Polyimide survival in high temperature and pressure dilute 
aqueous solutions, 10:2189 (RA;US) 
Sliding Friction 
Low wear partially fluorinated polyimides, 10:2766 (R;US) 
Wear 
Low wear partially fluorinated polyimides, 10:2766 (R;US) 


For aldehyde and ketone derivatives only. 
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Chemical Reaction Yield 
Imidogen-dimethylacetylene reaction in Ar and Xe matrices: 
possible matrix-induced intersystem crossing, 10:2905 (J;US) 
Structural Chemical Analysis 
Imidogen-dimethylacetylene reaction in Ar and Xe matrices: 
possible matrix-induced intersystem crossing, 10:2905 (J;US) 
IMMUNE SERA 
See IMMUNE SERUMS 
IMMUNE SERUMS 


Antibody analysis of relationships among methanogenic 
bacteria, 10:3441 (J;US) 
Specific antisera and immunological procedures for 
characterization of methanogenic bacteria, 10:3440 (J;US) 
IMPACT TESTS 
Computerized Simulation 
Comparison of structural computer programs used for the 
analysis of spent fuel shipping casks, 10:2970 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPORTANCE FUNCTION (NEUTRON) 
See NEUTRON IMPORTANCE FUNCTION 


Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 


Neutral beam injector oxygen impurity measurements and 
concentration reduction via gettering processes, 10:4009 
(R;US) 

INCINERATION 
See COMBUSTION 
INCINERATORS 
Chemical Effluents 

Evaluation of hazardous waste incineration in cement kilns at 
San Juan Cement Company. Final report August 1981- 
March 1982, 10:3282 (R;US) 

Performance Testing 

Evaluation of hazardous waste incineration in cement kilns at 
San Juan Cement Company. Final report August 1981- 
March 1982, 10:3282 (R;US) 

Evaluation of hazardous waste incineration in a lime kiln: 
Rockwell Lime Company. Final report, 10:3284 (R;US) 

INCLUSIONS 
Residual Stresses 

Residual stress characterization of misfit problems by use of 

elastic wave scattering measurements, 10:3064 (BA;US) 
Ultrasonic Testing 
Residual stress characterization of misfit problems by use of 
elastic wave scattering measurements, 10:3064 (BA;US) 
INCOLOY 800 
Fracture Properties 
Investigation of weld cracking in alloy 800, 10:2688 (J;US) 
INCOLOY 800H 
Creep 


Weldability and mechanical property characterization of weld 
clad alloy 800H tubesheet forging, 10:2261 (R;US) 
Tensile 
Weldability and mechanical property characterization of weld 
clad alloy 800H tubesheet forging, 10:2261 (R;US) 
Weldability 
Weldability and mechanical property characterization of weld 
clad alloy 800H tubesheet forging, 10:2261 (R;US) 
INCONEL 600 
Stress Relaxation 
Stress relief of transition zones, 10:2233 (R;US) 
INCONEL 706 
Physical Radiation Effects 
Non-isothermal irradiation creep of nickel alloys Inconel 706 
and PE-16, 10:2632 (R;US) 
INCONEL 738 
Creep 
Some aspects of creep in nickel-base super alloys, 10:2626 


See also INCONEL 600 
INCONEL 706 


INCONEL 738 
Corrosion 
a Fath emer ator eam saturator of a 
coal gasification combined cycle power oie 10:1732 
(RA;US) 
INDENE 





Dehalogenation 
Carbanion photochemistry. 11. 1,3-diphenyli 
10:2902 (J;US) 
INDIA 
Power Demand 
India: economic issues in the power sector, 10:2454 (R;US) 
INDIUM 
Chemical Reactions 
Reactions of chlorine with liquid metals. 1. Indium, 10:2878 
G;US) 
INDIUM 111 
Diagnostic Uses 
Kinetics of In-111-labelled platelets during intensive 
intermittent-flow platelet pheresis, 10:3432 (RA;ZA) 
Splenic platelet pool, 10:3433 (RA;ZA) 
INDIUM CHLORIDES 
Binding Energy 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 
Valence 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 
INDOOR AIR POLLUTION 
Mathematical Models 
Indoor air pollution from domestic combustion appliances, 
10:3301 (BA;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL PLANTS 


See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 


Energy Conservation 
Environmental assessment of industrial process energy 
conservation measures. Final report, 10:3370 (R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRY 


See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
OIL SAND INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 


Energy Consumption 
Energy conservation indicators 1983 annual report, 10:2500 
(R;US) 
Fuel Consumption 
Fuel consumption per employee in the industry. An analysis of 
the application of this key figure (Netherlands), 10:2541 
(R;NL;In Dutch) 
Programs 


Stimulating cooperative research in fossil energy at 
universities, 10:4120 (R;US) 
INELASTIC SCATTERING 
Scattering Amplitudes 
Path integral method for inelastic scattering, 10:3886 (RA;DE) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Electron Beams 


Pulsed power machine for 1OMV LIB driver, 10:4044 (RA;JP) 
Electron Sources 
Pulsed power machine for 1OMV LIB driver, 10:4044 (RA;JP) 


Magnetic-field-generating thermal instability in the case of ICF 
by light ion beam, 10:3982 (RA;JP) 





Ton Beams 
Filamentation and two-stream instabilities of LIB, 10:3980 
(RA;JP) 
LIB propagation in fusion reactor, 10:3981 (RA;JP) 
Thermodynamic investigation of the optimal condition of light- 
ion beam propagation in a plasma, 10:4050 (RA;JP) 
Light Ions 
Magnetic-field-generating thermal instability in the case of ICF 
by light ion beam, 10:3982 (RA;JP) 
Proton Beams 


Proposal of LIB fusion system, 10:4053 (RA;JP) 
Transport of an intense pulsed proton beam through wall 
stabilized plasma channel at Nagaoka, 10:4049 (RAP) 
INFORMATION CENTERS 
Inventories 
Sourcebook: gaining access to US government information on 
the environment and natural resources, 10:2435 (R;US) 
INFORMATION SYSTEMS 
Nuclear science information and on-line processing of literature 
search, (2), 10:4146 (R;JP;JA) 
Evaluations 


Evaluation of recent SO/sub x/ and NO/sub x/ emission 
inventories, 10:3248 (R;US) 
Inventories 
Sourcebook: gaining access to US government information on 
the environment and natural resources, 10:2435 (R;US) 
INFORMATION VALIDATION 
Statistics 
On statistical identification of important input variables to large 
codes, 10:2298 (J;US) 
INFRARED SPECTRO) 
Calibration 
Fourier transform spectroscopy of electron cyclotron emission 
from JIPP T-II torus, 10:3947 (RA;JP) 
INFRARED THERMOGRAPHY 
Infrared-thermal wave scanner for NDE of naval thermal 
spray coatings, 10:3038 (R;US) 
INHOMOGENEOUS PLASMA 
Alfven Waves 
Driven global Alfven eigenmodes, 10:3915 (R;US) 
INJECTION WELLS 
Fluid Injection 
Geothermal Source Melleray (GMY2): attempt to control 
essential features of the injection well, carried out in May 
and June 1982, 10:2191 (R;LU;In French) 
INPUT WELL 
See INJECTION WELLS 
IN-SITU GASIFICATION 
Environmental Effects 
Post-test environmental analyses of a successful in situ 
gasification test in bituminous coal, 10:1804 (BA;US) 
Environmental Impacts 
Post-test environmental analyses of a successful in situ 
gasification test in bituminous coal, 10:1804 (BA;US) 
Field Tests 
The thermal and structural properties of a Hanna Basin Coal, 
10:1747 (J;US) 


In-situ gasification process for producing product gas enriched 
in carbon monoxide and hydrogen, 10:1765 (P;US) 
IN-SITU RETORTING 
Design 
Characterization of in-situ oil shale retorts prior to ignition, 
10:1917 (P;US) 
Balance 


Partitioning of As, Cd, Cu, Hg, Pb, and Zn during simulated 
in-situ oil shale retorting, 10:1918 (J;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTING BOSON MODEL 
Microscopic calculation for deformed nuclei, 10:3853 (R;US) 
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INTERFACES 
Stability 
Stability of registry in strained-layer superlattice interfaces, 
10:2802 (J;US) 
Strains 
Stability of registry in strained-layer superlattice interfaces, 
10:2802 (J;US) 
INTERFEROMETERS 


Design of FIR interferometer for JT-60, 10:3937 (RA;JP) 
Direct reading fast microwave interferometer for EBT, 10:3988 
(R;US) 
INTERMEDIATE BOSONS 


See also HIGGS BOSONS 
INTERMEDIATE VECTOR BOSONS 


Taus: a probe of new W and Z couplings, 10:3695 (R;US) 
Particle Production 
Searching for new W's and associated neutrinos, 10:3708 
(R;US) 
Zeros in y+e—-W-+v, 10:3701 (J;US) 
Weak Particle Decay 
Taus: a probe of new W and Z couplings, 10:3695 (R;US) 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 
See also BARIUM 138 
CALCIUM 50 
COBALT 60 
ERBIUM 149 
HAFNIUM 178 
INDIUM 111 
IODINE 125 
IODINE 127 
IODINE 129 
IODINE 131 
IRON 54 
IRON 57 
KRYPTON 85 
NICKEL 63 
PALLADIUM 98 
POTASSIUM 47 
RARE EARTH NUCLEI 
RHODIUM 100 
RUTHENIUM 102 
RUTHENIUM 106 
RUTHENIUM 96 
SCANDIUM 50 
STRONTIUM 85 
STRONTIUM 90 
TECHNETIUM 95 
TECHNETIUM 99 
TELLURIUM 134 
XENON 136 


Energy Levels 
Statistical methods of spin assignment in compound nuclear 
reactions, 10:3738 (R;US) 
INTERMEDIATE VECTOR BOSONS 
Coupling 


Taus: a probe of new W and Z couplings, 10:3695 (R;US) 
Leptonic Decay 
Heavy unstable neutrinos from weak boson decays, 10:3706 
GJ;NL) 
Multiple Production 
Multiple production of W and Z as a signal of new strong 
interactions, 10:3704 (J;NL) 
Supersymmetry 
Search for the supersymmetric partners of the Z° and the W*~, 
10:3680 (J;US) 
Weak Particle Decay 
Taus: a probe of new W and Z couplings, 10:3695 (R;US) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
ROTARY ENGINES 
SPARK IGNITION ENGINES 
STRATIFIED CHARGE ENGINES 
Air Pollution Control 
Environmental assessment of a reciprocating engine retrofitted 
with nonselective catalytic reduction. Volume 1. Technical 
results. Final report June 1983-May 1984, 10:2579 (R;US) 





153S / ERA-10/2 


Environmental assessment of a reciprocating engine retrofitted 
with nonselective catalytic reduction. Volume 2. Data 
supplement. Final report June 1983-May 1984, 10:2580 
(R;US) 

Environmental Impacts 

Environmental assessment of a reciprocating engine retrofitted 
with nonselective catalytic reduction. Volume 1. Technical 
results. Final report June 1983-May 1984, 10:2579 (R;US) 

Environmental assessment of a reciprocating engine retrofitted 
with nonselective catalytic reduction. Volume 2. Data 
supplement. Final report June 1983-May 1984, 10:2580 
(R;US) 

Liquid Fuels 
Unsteady combustion of composite fuel droplets, 10:3099 
(R;FR) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL COOPERATION 
Recommendations 

Cooperation and competition on the path to fusion energy, 
10:3910 (R;US) 

INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY MAGNETIC FIELDS 
Large-scale interplanetary magnetic fields: Voyager 1 and 2 
observations between 1 AU and 9.5 AU, 10:3565 (R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSECTING STORAGE ACCELERATOR 
See ISABELLE STORAGE RINGS 
INTESTINAL ABSORPTION 
Inhibition 
Abrogation of iron absorption by microtubular inhibitors, 
10:3426 (RA;ZA) 
INTOR TOKAMAK 
International Tokamak Reactor. 
Reviews 
Overview of the INTOR workshop, 10:4034 (R;US) 


Intervention adjustment to data of the joint petroleum 
reporting system (1976 to 1983 time series; USA), 10:1872 
(R;US) 

INVERTERS 
Failures 

Data summaries of Licensee Event Reports of inverters at US 
Commercial Nuclear Power Plants, January 1, 1976- 
December 31, 1982, 10:2279 (R;US) 

IODINE 
Chemical Reactions 
Reactions for improving efficiencies in thermochemical cycles 
related to the sulfur dioxide-iodine process, 10:2035 (J;GB) 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Electronic Structure 

Chemical sensors based on electron tunneling, 10:2599 

(RA;US) 
Isotope Ratio 

Determination of iodine specific activity in nuclear fuel 

reprocessing plant off-gases, 10:1986 (R;US) 
Radioactive Waste Processing 
Method for treating a nuclear process off-gas stream, 10:1988 
(P;US) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
IODINE 125 
Radiobiology 

Are there unexploited possibilities for the therapeutic use of 
radioactive and stable isotopically labeled DNA precursors 
and extracorporeal irradiation of the blood in treatment of 
leukemia, 10:3472 (J;DE) 

IODINE 127 
Capture 

Neutron capture cross sections and resonances of Iodine-127 

and Iodine-129, 10:2299 (J;US) 


Gas Chromatography 
Determination of iodine specific activity in nuclear fuel 
reprocessing plant off-gases, 10:1986 (R;US) 
Mass 
Determination of iodine specific activity in nuclear fuel 
reprocessing plant off-gases, 10:1986 (R;US) 
Neutron Reactions 
Neutron cross sections and resonances of Iodine-127 
and Iodine-129, 10:2299 (J;US) 
Resonance 
Neutron capture cross sections and resonances of Iodine-127 
and Iodine-129, 10:2299 (J;US) 
IODINE 129 
Capture 
Neutron capture cross sections and resonances of Iodine-127 
and Iodine-129, 10:2299 (J;US) 
Gas Chromatography 
Determination of iodine specific activity in nuclear fuel 
reprocessing plant off-gases, 10:1986 (R;US) 
Mass Spectroscopy 
Determination of iodine specific activity in nuclear fuel 
reprocessing plant off-gases, 10:1986 (R;US) 
Neutron Reactions 
Neutron capture cross sections and resonances of Iodine-127 
and Iodine-129, 10:2299 (J;US) 
Resonance 
Neutron capture cross sections and resonances of Iodine-127 
and Iodine-129, 10:2299 (J;US) 
IODINE 131 
Biological Accumulation 
Transfer of '**I and /sup 95m/Tc from pasture to goat milk, 
10:3324 (R;US) 
Counting Techniques 
Evaluation of portable radiological instruments for emer, 
response measurement of radioiodine, 10:2381 (R;US) 
IODINE IODIDES 
See IODINE 
ION BEAM TARGETS 


Implosion and stability of LIB target, 10:4051 (RA;JP) 
Stability 
Implosion and stability of LIB target, 10:405! (RA;JP) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
See also HYDROGEN 1 MINUS BEAMS 
Beam 
Preacceleration of heavy ions at high currents, 10:3140 
(R;DE;In German) 
Beam-Plasma Systems 
Acceleration of ions and electrons by wave-particle 
interactions. Final report 1 March 1982-31 March 1984, 
10:3601 (R;US) 
Energy Losses 
Coincidence studies of secondary electron emission in light 
ion-atom collisions, 10:3631 (R;US) 
Ton Mobility 
Thermodynamic investigation of the optimal condition of light- 
ion beam propagation in a plasma, 10:4050 (RA;JP) 
Fields 


Magnetic-field-generating thermal instability in the case of ICF 
by light ion beam, 10:3982 (RA;JP) 
Mega Amp Beam Currents 
High-intensity light-ion beam research at NRL, 10:4045 
(RA;JP) 
Mixing 
Ion beam mixing: basic experiments, 10:3123 (R;US) 
Pinch Effect 
Production of ion beam by conical pinched electron beam 
diode, 10:4048 (RA;JP) 
Quality Control 
Ion source, 10:3155 (P;US) 


Instability 
Filamentation and two-stream instabilities of LIB, 10:3980 
(RA;JP) 





Uses 
Ton beam techniques for the deposition of ceramic thin films, 
10:2744 (BA;US) 
ION CLUSTERS 
See ION PAIRS 
ION COLLISIONS 


" Mataparcl 3D imaging technique to study the structure of 
molecular ions, “10-3604 (R;US) 
ION DETECTION 
Si Semiconductor Detectors 
Measurements of the plasma delay, 10:3172 (RA;DE;In 


German) 
ION EXCHANGE MATERIALS 
Chemical Analysis 
Determination of gold in activated charcoal by use of a loose- 
powder technique and x-ray-fluorescence spectrometry, 


Studies of the stability of negatively charged water clusters, 
10:2873 (J;US) 
ION SOURCES 
Anodes 
Extraction of pulsed ion beams from an anode covered with 
liquid material, 10:4047 (RA;JP) 
Beam Extraction 
Extraction of pulsed ion beams from an anode covered with 
liquid material, 10:4047 (RA;JP) 
Beam Optics 
Computerized study of several electrostatic, surface-ionization 
ion-source configurations, 10:3215 (R;US) 


Ton source, 10:3155 (P;US) 
Diode Tubes 
Production of ion beam by conical pinched electron beam 
diode, 10:4048 (RA;JP) 
Focusing 
Generation and geometric focusing of an intense pulsed light- 
ion beam at Nagaoka, 10:4046 (RA;JP) 


Magnetic Filters 
Ton source, 10:3155 (P;US) 
Performance 


Computerized study of several electrostatic, surface-ionization 
ion-source configurations, 10:3215 (R;US) 
ION-ATOM COLLISIONS 
Secondary Emission 
Coincidence studies of secondary electron emission in light 
ion-atom collisions, 10:3631 (R;US) 
IONIC CRYSTALS 
Magnetic Properties 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
Neutron Diffraction 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
ION-ION COLLISIONS 


Model calculations of the coupling of 1s orbitals in highly 
ionized collision systems, 10:3624 (RA;DE;In German) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Calibration Standards 
Procedural standards for radioactivity measurements. Final 
report, 10:3179 (R;US) 


Wide range radioactive gas concentration detector, 10:3207 
(P;US) 
Testing 
Test of the ionisation chamber for the time-of-flight 
spectrometer, 10:3171 (RA;DE;In German) 
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IONOSPHERE 

Tonic 

Mass spectrometers for studying the ionic and neutral 
composition of the upper layers of the atmosphere, 10:3595 
(R;US) 
Magnetic Storms 
Kiruna Geophysical Data: data summary 84/1-3, January- 
March 1984, 10:3598 (R;SE) 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IRIDIUM 
Abundance 
Search for iridium abundance anomalies at two Late Cambrian 
biomere boundaries in western Utah, 10:2437 (J;US) 
IRON 
See also IRON-ALPHA 
Activation Analysis 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Catalytic Effects 

CO+Hs reaction over nitrogen-modified iron catalysts. 
Quarterly technical progress report, April 1, 1984-June 30, 
1984, 10:2048 (R;US) 

Heteronuclear triatomic transition-metal cluster ions in the gas 
phase. Activation of C-H bonds in alkanes by FeCos*, 
10:2871 (J;US) 

Studies of the kinetics and mechanisms of ammonia synthesis 
and hydrodesulfurization on metal single crystal surfaces, 
10:2860 (R;US) 

Crack Propagation 

Direct observations of hydrogen enhanced crack propagation 
in iron, 10:2693 (J;US) 

Sub-critical intergranular crack growth of iron and nickel, 
10:2699 (J;US) 

Desulfurization 

Exploratory tests on the reduction of the sulphur content of 

sponge iron, 10:2625 (R;ZA) 
Dislocations 

Formation of dislocation loops in iron by self-ion irradiations 

at 40K, 10:2687 (J;US) 
Electron Reactions 

Measurement of the A-dependence of the EMC effect and R in 

deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Fracture Properties 

Sub-critical intergranular crack growth of iron and nickel, 

10:2699 (J;US) 
Hydrogen Embrittlement 

Direct observations of hydrogen enhanced crack propagation 

in iron, 10:2693 (J;US) 
Intestinal Absorption 

Abrogation of iron absorption by microtubular inhibitors, 

10:3426 (RA;ZA) 
Ton Implantation 

Conversion electron Moessbauer spectroscopy and (p,ay) 
nuclear reaction studies of '*N implanted steels, 10:2624 
(R;FR) 

Tonization Potential 

Ionization potential of neutral iron, Fe I, by multistep laser 

spectroscopy, 10:3641 (J;US) 

Ionization potential of neutral iron, Fe I, by multistep laser 

spectroscopy, 10:3646 (J;US) 
Mass 
Glow discharge atomization source for resonance ionization 
mass spectrometry, 10:2847 (J;US) 
Multi-Element Separation 
Trace element determination in reference milk specimen b 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Physical Radiation Effects 
Formation of dislocation loops in iron by self-ion irradiations 
at 40K, 10:2687 (J;US) 
Pion Minus Reactions 
Measurement of the total charm production cross section in 
350 GeV p-Fe interactions, 10:3671 (R;US) 
Proton Reactions 
Measurement of the total charm production cross section in 
350 GeV p-Fe interactions, 10:3671 (R;US) 
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Rydberg States 
Ionization potential of neutral iron, Fe I, by multistep laser 
spectroscopy, 10:3641 (J;US) 
Ionization potential of neutral iron, Fe I, by multistep laser 
spectroscopy, 10:3646 (J;US) 
Sulfur Content 
Sub-critical intergranular crack growth of iron and nickel, 
10:2699 (J;US) 
Ultraviolet Spectra 
Ionization potential of neutral iron, Fe I, by multistep laser 
spectroscopy, 10:3646 (J;US) 
IRON 54 
Energy Levels 
Quenching of isoscalar spin-flip strength in **Fe, 10:3787 
(J;US) 
IRON 54 TARGET 
Pion Minus Reactions 
Quenching of isoscalar spin-flip strength in **Fe, 10:3787 
(J;US) 
Pion Plus Reactions 
Quenching of isoscalar spin-flip strength in °*Fe, 10:3787 
G;US) 
IRON 56 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Mass and charge diffusion in deep inelastic collisions, 10:3798 


. 


First results in the investigation of atomic diffusion jumps in 
Cu 57Fe by Moessbauer spectroscopy, 10:2618 (RA;DE;In 
German) 

IRON ALLOYS 
See also INCONEL 600 
INCONEL 706 
IRON BASE ALLOYS 
NIMONIC PEI6 
Ductile-Brittle Transitions 

Toughness variation with test temperature and cooling rate for 

liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 
Embrittlement 

Toughness variation with test temperature and cooling rate for 

liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 
Fracture Properties 

Toughness variation with test temperature and cooling rate for 

liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 
Grain Boundaries 

Observation of the effect of solute segregation on grain 

boundary structure, 10:2696 (J;US) 
Physical Radiation Effects 

Effect of implanted helium on the microstructure and creep 
properties of ordered (Fesub(0.49)Nisub(0.51))sV alloys 
(Helium irradiation), 10:2653 (J;NL) 

Temperature aspects of pulsed ion bombardment in an 
austenitic alloy, 10:2677 (J;NL) 

Segregation 

Observation of the effect of solute segregation on grain 

boundary structure, 10:2696 (J;US) 
Weldability 
Weldability of candidate vanadium alloys for fusion 
applications, 10:2650 (J;NL) 
IRON BASE ALLOYS 
See also CAST IRON 
STEELS 
Oxidation 

The sulfidation/oxidation of Armco iron-based superalloys 

between 1023 and 1373 K, 10:2711 (J;US) 
Physical Radiation Effects 

Effect of pulsed irradiation on void swelling of a pure 
austenitic alloy (Nickel ions), 10:2684 (J;NL) 

Microstructure and bend ductility of a (Fe,Ni)sV ordered alloy 
irradiated in HFIR, 10:2679 (J;NL) 

Sulfidation 

The sulfidation/oxidation of Armco iron-based superalloys 

between 1023 and 1373 K, 10:2711 (J;US) 


IRON COMPLEXES 
Photochemistry 


Effect of arene substituents and on the arene 
replacement reactions of [(eta’-C;Hs)Fe(eta*-arene)]* and 
[(eta5-C,Hs)Ru(eta*-arene)]*, 10:2911 (J;US) 

IRON COMPOUNDS 


See also IRON NITRIDES 
IRON OXIDES 


Binding Energy 
Heteronuclear diatomic transition-metal cluster ions in the ps 
phase: the bond energy of FeCo*, 10:2877 (J;US) 
IRON NITRIDES 
Catalytic Effects 
CO+Hz reaction over nitrogen-modified iron catalysts. 
Quarterly technical progress report, April 1, 1984-June 30, 
1984, 10:2048 (R;US) 
IRON OXIDES 


See also MAGNETITE 
ZIRCONOLITE 


Chemical Radiation Effects 
Interfacial electron-transfer equilibria and flat-band potentials 
of a-Fe,Os3 and TiO, colloids studied by pulse radiolysis, 
10:2918 (J;US) 
Electric Conductivity 
Advanced fuel cell dev it. Progress report, October- 
December 1983, 10:2490 (R;US) 


Solubility 
Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 
Sorptive Properties 
Organic complexant-enhanced mobility of toxic elements in 
low-level wastes, 10:2004 (R;US) 
IRON-ALPHA 
Microstructure 


Morphological aspects of a”-FeieN2 precipitation in a-Fe, 
10:2698 (J;US) 
IRRADIATION 
See also RADIOPRESERVATION 
Radiation Heating 
Thermal effects in radiation processing, 10:2023 (R;US) 
IRRADIATION DEVICES 
Design 


Apparatus for irradiating a continuously flowing stream of 
fluid, 10:2027 (P;US) 
IRRADIATION PLANTS 
Design 
Design, manufacture, test, and delivery of 230 kV extruded, 
radiation cross-linked polyethylene cable: design of 7 
megavolt toroidal irradiavor; fabrication and testing of model 
cables. Final report, 10:2024 (R;US) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
ISABELLE 
See ISABELLE STORAGE RINGS 
ISABELLE STORAGE RINGS 
Beam Dynamics 
High energy facilities advanced projects: intrabeam scattering 
for a beam of gold ions, 10:3122 (R;US) 
ISING MODEL 
Order Parameters 
Spin-glass order parameter of the random-field Ising model, 
10:3880 (J;US) 
Randomness 
Spin-glass order parameter of the random-field Ising model, 
10:3880 (J;US) 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOPENTANE 
See 2-METHYLBUTANE 
ISOTOPES 
See also FISSION PRODUCTS 
NICKEL ISOTOPES 
RADIOISOTOPES 
SULFUR ISOTOPES 


ZINC ISOTOPES 
ZIRCONIUM ISOTOPES 





Mass Formulae 
Comprehensive and critical review of the predictive properties 
of the various mass models, 10:3837 (R;US) 
TOKAMAK 
Limiters 
Fusion Energy Division annual progress report period ending 
December 31, 1983, 10:4064 (R;US) 
Pellet Injection 
Fusion Energy Division annual progress report period ending 
December 31, 1983, 10:4064 (R;US) 
Plasma Confinement 
Fusion Energy Division annual progress report period ending 
December 31, 1983, 10:4064 (R;US) 
Plasma Diagnostics 
0.4 mm interferometer system using dielectric waveguide, 
10:3934 (RA;JP) 
Plasma Drift 
Fusion Energy Division annual progress report period ending 
December 31, 1983, 10:4064 (R;US) 
ITALY 
Geothermal Resources 
Exploration at depth in order to evaluate the geothermal 
potential of the area of San Vito (Phleugraen Fields - 
Campania), 10:2183 (R;LU;In Italian) 


See TOTAL ENERGY SYSTEMS 


JAPAN 
Research Programs 
Report of the study meeting on research technology, 10:2439 
(R;JP;JA) 
JAPAN INSTITUTE PLASMA PHYSICS STELLARATO 
See JIPP STELLARATOR 
JET ENGINE FUELS 
Sales 
Petroleum Marketing Monthly, August 1984, 10:1871 (R;US) 
JET MODEL 
Jet topologies in hadron-hadron collisions, 10:3688 (R;US) 
Multijet final states: exact results and the leading pole 
approximation, 10:3692 (R;US) 
Radiation 


Coherent QCD radiation from active and spectator jets at the 
SSC, 10:3696 (R;US) 
JET REACTORS 
Charged Particle Detection 
Preliminary study of charged fusion product diagnostics for 
JET, 10:4001 (R;SE) 


Joint JET ISX-B beryllium limiter experiment. Monthly 
newsletter, June 1984, 10:4030 (R;US) 
JIPP STELLARATOR 
Coordinated Research Programs 
Activities of the institute of plasma physics, Nagoya University 
in the field of far infrared plasma diagnostics, 10:3938 
(RA;JP) 
JIPPT-2 DEVICE 
ECR 
Reviews of JIPP T-II stellarator experiments, 10:3963 (RA;JP) 
Joule Heating 
Reviews of JIPP T-II stellarator experiments, 10:3963 (RA;JP) 
Plasma Density 
Measurement of density fluctuations in JIPP T-II plasma by 
millimeter and submillimeter wave scattering, 10:3945 


Plasma 
Measurement of density fluctuations in JIPP T-II plasma by 
millimeter and submillimeter wave scattering, 10:3945 
(RA;JP) 
JOB TRAINING 
See TRAINING 
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JT-60 REACTORS 
Plasma Diagnostics 
Design of FIR interferometer for JT-60, 10:3937 (RA;JP) 


K 


K REACTOR 
Fuel Cans 
Evaluation of Mark 22 cladding, 10:2334 (R;US) 
Reactor Materials 
Evaluation of Mark 22 cladding, 10:2334 (R;US) 
Ko2 
See KAONS NEUTRAL LONG-LIVED 
KAOLINITE 
Sorptive Properties 
Adsorption from flooding solutions in porous media. A study 
of interactions of surfactants and polymers with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 
Organic compl t-enhanced mobility of toxic elements in 
low-level wastes, 10:2004 (R;US) 
KAON PLUS REACTIONS 
Exclusive Interactions 
Production of low-mass K* r systems on nuclei, 10:3572 (J;US) 
KAON PLUS-PROTON INTERACTIONS 
Particle Production 
Search for long-lived charge +2 hadrons, 10:3684 (J;US) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 
Hadronic Particle Decay 
Connection between cosmological matter-antimatter 
asymmetry and CP-nonconservation in K decays, 10:3569 
G;US) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KENTUCKY 
Oil Shale Deposits 
Geochemistry of oil shales in Eastern Kentucky, 10:1912 
(J;US) 
KENYA 
Energy Conservation 
Energy conservation in Kenya's modern sector. Progress, 
potential and problems, 10:2458 (J;GB) 
IRSCHUNGSZENTRUM KARLSRUHE 





Work 
Fusion technology programme, 10:4059 (R;DE) 
KEROSENE 
Data Compilation 
Monthly Petroleum Statistics Report, December 1981, 10:1864 
(R;US) 
Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
KIDNEYS 
Chemical Analysis 
Toxicology of monofluorophosphate, 10:3436 (J;CH) 
Nuclear Magnetic Resonance 
Phosphorus-31 NMR magnetization transfer measurements of 
metabolic reaction rates in the rat heart and kidney in vivo, 
10:3428 (R;US) 
KILNGAS PROCESS 
Feasibility Studies 
KILnGAS status report, 10:1720 (RA;US) 
KILNS 
Combustion Control 
Application of combustion modification technology for 
NO/sub x/ control to cement kilns, 10:3092 (RA;US) 
Flue Gas 
Application of combustion modification technology for 
NO/sub x/ control to cement kilns, 10:3092 (RA;US) 
NO/sub x/ generation, emission and control from cement kilns 
in the United States, 10:3087 (RA;US) 
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Gaseous Wastes 
Combustion modification tests on a subscale cement kiln for 
NOx reduction. Final report February 1982-February 1984, 
10:1833 (R;US) 
Waste Heat Utilization 
Cyclones in preheater towers, 10:2542 (R;XE;In French.) 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINEMATICS (PARTICLE) 
See PARTICLE KINEMATICS 
KNOCK CONTROL 
Chemical Reaction Kinetics 
Acetaldehyde oxidation in the negative temperature coefficient 
regime: experimental and modeling results, 10:2883 (R;US) 
KNOCK-ON ELECTRONS 


Green's function solution of the Kondo problems and 
universality of the thermodynamic properties , 10:3877 
(R;US) 

KRYPTON 


Phase diagram and phase transitions of krypton on graphite in 
the one-to-two-layer regime, 10:2803 (J;US) 
Ton-Atom Collisions 
4f sigma excitation in slow Kr-Kr and Kr-Xe collisions, 
10:3611 (RA;DE) 
Coincidence studies of secondary electron emission in light 
ion-atom collisions, 10:3631 (R;US) 
Phase Diagrams 
Phase diagram and phase transitions of krypton on graphite in 
the one-to-two-layer regime, 10:2803 (J;US) 
Phase Transformations 
Phase diagram and phase transitions of krypton on graphite in 
the one-to-two-layer regime, 10:2803 (J;US) 
Radioactive Waste Processing 
Method for treating a nuclear process off-gas stream, 10:1988 
(P;US) 
X-Ray Diffraction 
Phase diagram and phase transitions of krypton on graphite in 
the one-to-two-layer regime, 10:2803 (J;US) 
KRYPTON 84 REACTIONS 


Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 

Fusion Reactions 

Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 

KRYPTON 85 
Radiation Hazards 
Krypton-85 health risk assessment for a nuclear fuel 
reprocessing plant, 10:2011 (R;US) 
KRYPTON IONS 
Energy-Level Transitions 

Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 

Ton-Atom Collisions 

4f sigma excitation in slow Kr-Kr and Kr-Xe collisions, 

10:3611 (RA;DE) 
Multicharged Ions 

Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 


L 


i properties of a microcosm of the freshwater benthic 
zone and the effects of 2,4-dichlorophenol, 10:3501 (J;DE) 


LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 
Measurement of the ratio of £0 to A° inclusive production by 
28.5 GeV/c protons on beryllium, 10:3685 (J;NL) 
LAMINAR FLOW 
Stability 
Study of the stability of natural convection in partially 
enclosed vertical annular space, 10:3025 (R;FR;In French) 
LAMPF LINAC 
Remote Handling Equipment 
Remote operations and viewing using the monitor system, 
10:3147 (R;US) 
Remote Viewing Equipment 
Remote ions and viewing using the monitor system, 
10:3147 (R;US) 


Rings 
Magnets for the proton storage ring at Los Alamos, 10:3159 
(J;FR) 
LAND FILLS 
See SANITARY LANDFILLS 
LANDAU LIQUID HELIUM THEORY 
Phase Transformations 
Linear field dependence of the Landau parameters and the A: 
transition in liquid *He, 10:3656 (J;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHROMITES 


See CHROMIUM OXIDES 
'UM OXIDES 


LANTHANUM COMPOUNDS 


See also LANTHANUM HYDROXIDES 
LANTHANUM OXIDES 


Crystal Defects 
Defect structure of Mg-Doped LaCrOs model and 
thermogravimetric measurements, 10:2810 (J;US) 
Crystal Models 
Defect structure of Mg-Doped LaCrO; model and 
thermogravimetric measurements, 10:2810 (J;US) 
LANTHANUM HYDROXIDES 
Calcination 
Characterization of the preparation of Pd/SiO2 and Pd/LazOs 
by laser Raman spectroscopy, 10:2865 (J;US) 
LANTHANUM OXIDES 
Chemical Reaction Yield 
Characterization of the preparation of Pd/SiO2 and Pd/LazOs 
by laser Raman spectroscopy, 10:2865 (J;US) 


Sorptive Properties 
Effects of metal-support interactions on the chemisorption of 
Hz and CO on Pd/SiO2 and Pd/La2Os, 10:2884 (J;US) 
Structural Chemical Analysis 
Characterization of the preparation of Pd/SiO2 and Pd/LazOs 
by laser Raman spectroscopy, 10:2865 (J;US) 
LARGE INTESTINE 
Carcinomas 
Liposome uptake into human colon adenocarcinoma cells in 
monlayer, spinner, and trypsinized cultures, 10:3398 (J;US) 
LARVAE 


Degradation of extracellular matrix by larvae of Schistosoma 
mansoni. II. Degradation by newly transformed and 
developing schistosomula, 10:3399 (J;US) 

Degradation of extracellular matrix by larvae of Schistosoma 
mansoni. I. Degradation by cercariae as a model for initial 
parasite invasion of host, 10:3400 (J;US) 

LARVAL STAGE 
See LARVAE 
LARYNX 
Carcinomas 

Radiotherapy in complex therapy of laryngeal carcinoma, 

10:3431 (RA;CS;In Czech) 





LASER FUSION REACTORS 
Comparative Evaluations 


LASER FUSION REACTORS 


See also CASCADE REACTORS 
HYLIFE CONVERTER 


Comparative Evaluations 
Comparison of three ICF reactor designs, 10:4079 (R;US) 
Neutron Fluence 
Inertial confinement fusion method producing line source 
radiation fluence, 10:4092 (P;US) 
LASER IMPLOSIONS 
Data Acquisition Systems 
Use of the ORACLE DBMS in ining the response of 
complex scientific instrumentation, 10:4078 (R;US) 
Line Broadening 
X-ray line broadening as a diagnostic in laser produced 
Final technical report, 4 August 1982-3 August 1983, 10:3918 
(R;US) 
Lyman Lines 
Study of opacity effects on line radiation from pellet 
Final technical 11 October 1981-31 
December 1983, 10:3919 (R;US) 
Opacity 
X-ray line broadening as a diagnostic in laser produced plasma. 
Final technical report, 4 August 1982-3 August 1983, 10:3918 
(R;US) 
X-Ray Spectra 
Study of opacity effects on line radiation from pellet 
Final technical report, 11 October 1981-31 
December 1983, 10:3919 (R;US) 
LASER ISOTOPE SEPARATION 
Focusing 
Laser parameter for the IR laser isotope separation, 10:2861 
(R;DE;In German) 
Optical Systems 
Study in optical systems for laser isotope separation. Final 
report, 10:1943 (R;US) 
LASER RADIATION 
Biological Effects 
Functional assessment of laser irradiation. Annual progress 
report July 1974-June 1975, 10:3513 (R;US) 
assessment of laser irradiation. Annual progress 
report July 1975-June 1976, 10:3514 (R;US) 
Functional assessment of laser irradiation. Annual progress 
report July 1978-June 1979, 10:3515 (R;US) 
Functional assessment of laser irradiation. Annual progress 
report July 1979-June 1980, 10:3516 (R;US) 
Functional assessment of laser irradiation. Annual progress 
report July 1980-February 1981, 10:3517 (R;US) 
Atom Collisions 


Modeling noise by jump processes in strong laser-atom 
interactions, 10:3647 (J;US) 
Radiation Detectors 
Method and apparatus for fast laser pulse detection using 
gaseous plasmas, 10:3206 (P;US) 
Resonance Absorption 
Sources of hot electrons in laser-plasma interaction with 
emphasis on Raman and turbulence absorption, 10:4056 
(RA;JP) 
LASER TARGETS 
Fabrication 
Fabrication of glass microspheres with conducting surfaces, 
10:2808 (P;US) 
Laser program annual report 1983 , 10:4076 (R;US) 
Research Programs 
Laser program annual report 1983 , 10:4076 (R;US) 
Rotation 
Applications of pulsed-laser techniques and thermographic 
hosphors to dynamic thermometry of rotating surfaces, 
10:3213 (R;US) 
Temperature Measurement 
Applications of pulsed-laser techniques and thermographic 
hosphors to dynamic thermometry of rotating surfaces, 
10:3213 (R;US) 
X-Ray Spectra 
Microchannel plate pinhole camera for 20 to 100 keV x-ray 
imaging, 10:4080 (R;US) 
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LASER-PRODUCED PLASMA 
NRC survey on plasma physics and fluids fusion plasma 
confinement and heating. Chapter 8: inertial confinement 
fusion. Final report, 10:4027 (R;US) 
Electron Plasma Waves 
Role of cavitons in laser-plasma interactions. Final report, 
August 15, 1983-August 14, 1984, 10:3920 (R;US) 
Plasma Diagnostics 
Laser program annual report 1983 , 10:4076 (R;US) 
X-ray spectroscopy of laser-produced plasmas, 10:4004 (R;US) 
Instability 


Efficient Raman sidescatter and hot-electron production in 
laser-plasma interaction experiments, 10:4011 (J;US) 


Proposed technique for creation and detection of hot electron 
ionization and gain effects in a laser-produced tin plasma. 
Memorandum report, 10:3001 (R;US) 

LASER-RADIATION HEATING 

NRC survey on plasma physics and fluids fusion plasma 
confinement and heating. Chapter 8: inertial confinement 
fusion. Final report, 10:4027 (R;US) 

Electron Plasma Waves 

Role of cavitons in laser-plasma interactions. Final report, 

August 15, 1983-August 14, 1984, 10:3920 (R;US) 
Uses 
Chemically amplified laser direct-writing of aluminum, 10:3073 
(R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 

FREE ELECTRON LASERS 

GAS LASERS 

SEMICONDUCTOR LASERS 

X-RAY LASERS 


Bibliography of Soviet laser developments, number 64, March 
- April 1983, 10:2997 (R;US) 
LATTICE FIELD THEORY 
Algorithms 
ighly optimized vectorized code for Monte Carlo simulations 
of SU(3) lattice gauge theories, 10:3732 (J;NL) 
Hamiltonians 
T expansion: A nonperturbative analytic tool for Hamiltonian 
systems, 10:3727 (J;US) 
Phase Diagrams 
Phase diagrams for SU(N)-SU(N)/Zsub(N), N = 3-8, gauge 
theories in four dimensions, 10:3730 (J;GB) 
Renormalization 
Monte Carlo renormalization group for SU(3) lattice gauge 
theory, 10:3725 (J;US) 
Monte-Carlo Renormalization Group for SU(3) lattice gauge 
theory, 10:3714 (R;US) 
Ritz Method 
Details of the variational investigations of SU(2) Euclidean 
lattice gauge theories, 10:3722 (R;NL) 
SU Groups 
Phase diagrams for SU(N)-SU(N)/Zsub(N), N = 3-8, gauge 
theories in four dimensions, 10:3730 (J;GB) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY 
Exploratory Wells 
Subsurface investigations south of Building 612 at the 
Lawrence Livermore National Laboratory, 10:3524 (R;US) 
Geologic Faults 
Subsurface investigations south of Building 612 at the 
Lawrence Livermore National Laboratory, 10:3524 (R;US) 
Research Programs 
E-Division activities report, 10:2442 (R;US) 
Eastern gas shale (EGS) research, 10:1891 (R;US) 
Energy and technology review, 10:3290 (R;US) 
Energy and Technology Review, August 1984, 10:3070 (R;US) 
LEACHATES 
Chemical Analysis 
Tar sands leachate study. Final report, 10:1938 (R;US) 
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LEACHING 


Computerized Simulation 
User’s guide to PROTOCOL, a numerical simulator for the 
dissolution reactions of inorganic solids in aqueous solutions, 
10:2007 (R;US) 
Models 


t of a leach model for a commercial nuclear waste 
glass, 10:1992 (J;US) 


Reactions 
Low-energy antiproton-nucleus elastic scattering, 10:3784 
(J;US) 
Low energy antiproton interaction studies at Brookhaven, 
10:3776 (R;US) 
Reactions 


Chemical 
Reactions of chlorine with liquid metals. 2. Lead, 10:2879 
(J;US) 


Ecological Concentration 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 


Electrodeposition 
Effect of Rhodamine-B on the electrodeposition of lead on 
copper. Revision, 10:2623 (R;US) 
Transport 


Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Kaon Plus Reactions 
Production of low-mass K* r systems on nuclei, 10:3572 (J;US) 
Toxicity 
Behavioral toxicology of heavy metals, 10:3477 (BA;US) 
U 


ptake 

Radiobiological investigation of uptake in standing crops. 
Farming crops uptake of trace elements from soil and 
atmosphere, 10:3313 (R;SE;In Swedish) 

LEAD 186 
Alpha Decay 

Decay properties of 1**Pb and the lead alpha-decay rate 
pe 10:3807 (R;US) 
LEAD 188 


— Decay 
Decay properties of ***Pb and the lead alpha-decay rate 
snomay, 10:3807 (R;US) 
LEAD 190 
Alpha Decay 
Decay properties of 1**Pb and the lead alpha-decay rate 
anomaly, 10:3807 (R;US) 
LEAD 192 


— Decay 
Decay properties of ‘**Pb and the lead alpha-decay rate 
py 10:3807 (R;US) 
LEAD 194 
Magnetic Dipole Moments 
Nuclear moments in ™Pb, 10:3824 (RA;DE;In German) 
Quadrupole Moments 
Nuclear moments in Pb, 10:3824 (RA;DE;In German) 
LEAD 208 
Energy Levels 
Energy dependence of neutron scattering from 7*Pb in the 
energy range 7—5S0 MeV, 10:3830 (J;US) 
LEAD 208 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Comparison of the surface friction model with the time- 
dependent Hartree-Fock method, 10:3847 (RA;DE) 
LEAD 208 TARGET 


Reactions 
Folding-model analysis of elastic and inelastic a-particle 
scattering using a density-dependent force, 10:3788 (J;NL) 
Reactions 


Energy dependence of neutron scattering from 7°*Pb in the 
energy range 7—50 MeV, 10:3830 (J;US) 
LEAD 210 
Energy-Level Transitions 


Electromagnetic properties of the 6* and 8* isomers in ?"°Pb, 
10:3828 (RA;DE;In German) 
Ratio 


Electromagnetic properties of the 6* and 8* isomers in ?!°Pb, 
10:3828 (RA;DE;In German) 


Tissue Distribution 

Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 

Uptake 

Contribution to the study of polonium-210 and lead-210 in 
marine organisms and their environment, 10:3365 (R;FR;In 
French) 

LEAVES 


Bioassay 
ery orthophosphate dikinase in wheat leaves, 10:3397 
Chemical Analysis 
Demonstration that limonene is the first cyclic intermediate in 
the biosynthesis of oxygenated p-menthane monoterpenes in 
Mentha piperita and other Mentha species, 10:3392 (J;US) 
Comparative Evaluations 
rn orthophosphate dikinase in wheat leaves, 10:3397 
J;US) 


See LIGHT EMITTING DIODES 
LEED 
See ELECTRON DIFFRACTION 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONS 
See also ELECTRONS 


Lepton-pair production as a signature of 
supersymmetry”, 10:3700 (J;US) 


Radiotherapy 
Are there unexploited possibilities for the therapeutic use of 
radioactive and stable isotopically labeled DNA precursors 
and extracorporeal irradiation of the blood in treatment of 
leukemia, 10:3472 (J;DE) 
LEUKEMOGENESIS 
Radioinduction 
Annual report, fiscal year 1983, 10:3469 (R;US) 
LIBRARIES 
Digital Computers 
Acceptance test for an integrated library system, 10:4144 
(R;US) 
LI-DRIFTED SI DETECTORS 
Efficiency 


Calculation of Si(Li) x-ray detector efficiencies, 10:2822 (R;US) 
LIFE-CYCLE COST 
Computer Codes 
Recommendations for energy conservation standards and 
guidelines for new commercial buildings. Volume III. 
Description of the test process. Appendix C: life-cycle code 
documentation, 10:2512 (R;US) 
LIGANDS 
Configuration Interaction 
Aggregation of cell surface receptors by multivalent ligands, 
10:3411 ;AT) 
Mathematical Models 
Aggregation of cell surface receptors by multivalent ligands, 
10:3411 (J;AT) 
LIGHT EMITTING DIODES 
Superlattices 


InGaAs/GaAs, strained-layer superlattice (SLS), junction 
photodetectors, LED's, injection LASER’s and FET’s for 
optelectronic IC applications, 10:3220 (R;US) 

LIGHT IONS 

Whenever appropriate use one of the specific terms listed under 

ION BEAMS. 
Beam Extraction 

Generation and geometric focusing of an intense pulsed light- 

ion beam at Nagaoka, 10:4046 (RA;JP) 
Ion Beams 
High-intensity light-ion beam research at NRL, 10:4045 


(RA;JP) 
LIGHT NUCLEI 
For nuclei with mass 1-40. 
See also BERYLLIUM 10 





Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 


Spectroscopy 
Time-of-flight isochronous (TOFI) spectrometer for direct 
mass measurements of exotic light nuclei, 10:3175 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Radioluminescence 
Light your runways and taxiways without electricity, 10:2022 
(R;US) 
IGNITE 


Chemical Composition 
Evaluation of Illinois No. 5 coal and Texas lignite in the Shell 
Coal Gasification Process (SCGP), 10:1723 (RA;US) 
Combustion Products 
Aerosol formation from pulverized coal combustion. Quarterly 
reports 1, 2 and 3, 10:1828 (R;US) 


Evaluation of Illinois No. 5 coal and Texas lignite in the Shell 
Coal Gasification Process (SCGP), 10:1723 (RA;US) 
LIMERICK-1 REACTOR 
Limerick, Pennsylvania, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Limerick 
Generating Station, Units 1 and 2 (Docket Nos. 50-352 and 
50-353). Supplement 2, 10:2376 (R;US) 
LIMERICK-2 REACTOR 
Limerick, Pennsylvania, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Limerick 
Generating Station, Units 1 and 2 (Docket Nos. 50-352 and 
50-353). Supplement 2, 10:2376 (R;US) 
LIME-SODA SINTER PROCESS 
Direct utilization - recovery of minerals from coal fly ash. 
Fossil Energy Technical progress report, 1 April 
1984-30 June 1984, 10:2543 (R;US) 
LIMESTONE 
Chemical Analysis 
Search for iridium abundance anomalies at two Late Cambrian 
biomere boundaries in western Utah, 10:2437 (J;US) 
LIMITERS 


First-wall and limiter conditioning in TFTR, 10:4069 (R;US) 
Performance Testing 
Joint JET ISX-B beryllium limiter experiment. Monthly 
newsletter, June 1984, 10:4030 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also CERN LINAC 
LAMPF LINAC 
ORELA 
QUADRUPOLE LINACS 
STANFORD 20-GEV LINAC 
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STANFORD LINEAR COLLIDER 
Beam Transport 
Experimental investigation of certain beam transport issues in a 
pulsed transmission line linear accelerator, 10:3129 (R;US) 
Electron Beams 
LINAC Facility at Armed Forces Radiobiology Research 
Institute. Technical report, 10:3112 (R;US) 
Kilo Amp Beam Currents 
Experimental investigation of certain beam transport issues in a 
pulsed transmission line linear accelerator, 10:3129 (R;US) 
Positron Beams 
Low-energy, high-intensity positron beam experiments with a 
linac, 10:3120 (R;US) 
LINEAR Z PINCH DEVICES 
Mathematical Models 
Outline of a self-consistent solution of the plasma and neutral 
gas balance in the Z-pinch, 10:4000 (R;SE) 


LINERS 
Materials Testing 
Corrosion behavior of carbon steels under tuff repository 
environmental conditions, 10:2638 (R;US) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIOUVILLE THEOREM 
Stochastic Processes 
Transition from unstable to stable states, 10:3972 (RA;JP) 
Transients 
Transition from unstable to stable states, 10:3972 (RA;JP) 
LIPIDS 
Biological Accumulation 
Lipid quantification of fresh water invertebrates: method 
modification for microquantitation, 10:3395 (J;CA) 
Measuring Methods 
Lipid quantification of fresh water invertebrates: method 
modification for microquantitation, 10:3395 (J;CA) 
Solvent Extraction 
Lipid quantification of fresh water invertebrates: method 
modification for microquantitation, 10:3395 (J;CA) 
LIPOSOMES 
Biochemical Reaction Kinetics 
Liposome uptake into human colon adenocarcinoma cells in 
monlayer, spinner, and trypsinized cultures, 10:3398 (J;US) 
Intestinal Absorption 
Liposome uptake into human colon adenocarcinoma cells in 
monlayer, spinner, and trypsinized cultures, 10:3398 (J;US) 
LIQUEFIED GASES 


See also LIQUEFIED NATURAL GAS 
LIQUEFIED PETROLEUM GASES 
A 


tmospheric Chemistry 
Feasibility tests of pipeline pigs for cryogenic pipelines, 
10:2992 (BA;US) 
LIQUEFIED NATURAL GAS 
Explosions 
Fire/explosion probabilities on liquid gas ships, 10:1893 (R;GB) 
LIQUEFIED PETROLEUM GASES 
Data Compilation 
Monthly Petroleum Statistics Report, December 1981, 10:1864 
(R;US) 
Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
Explosions 
Fire/explosion probabilities on liquid gas ships, 10:1893 (R;GB) 
Fires 
Fire hazards and counter measures for the protection of 
pressurized liquid petroleum gas storage on industrial sites, 
10:1892 (R;GB) 
Storage 
Fire hazards and counter measures for the protection of 
pressurized liquid petroleum gas storage on industrial sites, 
10:1892 (R;GB) 
LIQUEFIERS 
See CONDENSERS 
LIQUID DROP MODEL 
Laws 
Volume conservation versus boson-number conservation, 
10:3861 (J;US) 
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LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also FUEL OILS 
GASOLINE 
KEROSENE 


Atomization 
Effects of airblast atomizer design upon spray quality, 10:2569 
(R;GB) 
Liquid fuel atomization and mixing in a high velocity air 
stream, 10:2570 (R;DE) 
Combustion 
Unsteady combustion of composite fuel droplets, 10:3099 
(R;FR) 
Combustion Properties 
Droplet evaporation rate controlled combustion model, 10:3094 
(R;TR) 
Evaporation 
Droplet evaporation rate controlled combustion model, 10:3094 
(R;TR) 


Sprays 
Detailed fuel spray analysis techniques, 10:2571 (R;US) 
Viscosity 
Development of a high temperature (600 K), high pressure 
(100 MPa) viscometer, 10:1880 (RA;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 


See also LMFBR TYPE REACTORS 
SODIUM COOLED REACTORS 


Reactor Accidents 
Analysis of the natural initiation of vapor explosions, 10:2397 
(R;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Corrosive Effects 
Strain-induced stress corrosion cracking in steels in liquid 
metals, 10:2724 (TJ;GB) 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS 
Calibration Standards 
Procedural standards for radioactivity measurements. Final 
report, 10:3179 (R;US) 
LIQUID WASTES 
See also WASTE WATER 
Moni 
ICPP 2nd quarter 1983 effluent monitoring report. Supplement 
1, 10:3308 (R;US) 
Quantitative Chemical Analysis 
Ion chromatography: an analytical procedure for water and 
effluent, 10:3361 (TJ;GB) 


LITHIUM 
Electronic Structure 
Electron momentum distribution in graphite and lithium- 
intercalated graphite, 10:2648 (J;US) 
LITHIUM 6 REACTIONS 
Inelastic 
Microscopic calculations of knockout reactions induced by 
SLi, 10:3782 (J;US) 
Knock-Out Reactions 
Microscopic calculations of knockout reactions induced by 
SLi, 10:3782 (J;US) 
LITHIUM 6 TARGET 
Proton Reactions 
200 MeV proton scattering on nuclei. Energetic proton 
analysis at large angle, 10:3781 (R;FR;In French) 
7 


Primordial nucleosynthesis: A critical comparison of theory 

and observation, 10:3585 (J;US) 
LITHIUM CARBONATES 
Solvent 

Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 

Solubility of the NiO fuel cell cathode in LigCO3-K2COs melts 
as determined by cyclic voltammetry, 10:2497 (J;US) 


LITHIUM CHLORIDES 
Binding Energy 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 
Valence 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 
LITHIUM COMPOUNDS 


See also LITHIUM CARBONATES 
LITHIUM OXIDES 


Chemical Preparation 
Organolanthanide and organoyttrium hydride chemistry. 6. 
Direct synthesis and 1H NMR spectral analysis of the 
complexes, ([(CsHs)z YH]sH)(Li(THF).) and ([CCHsCsH,) 
2YH}[(CHsCsH,)2ZrH]H)’, 10:2876 (J;US) 
Nuclear Magnetic Resonance 
Organolanthanide and organoyttrium hydride chemistry. 6. 
Direct synthesis and 1H NMR spectral analysis of the 
trimetallic yttrium and yttrium-zirconium tetrahydride 
complexes, ([(CsHs)2 YH]sH)(Li(THF),) and ((CCHsCsH,) 
2 YH}[(CHsCsH,)2ZrH]JH)’, 10:2876 (J;US) 
LITHIUM FLUORIDES 
Crack Propagation 
Crack tip deformation in LiF single crystals, 10:2809 (J;US) 
Dislocations 
Crack tip deformation in LiF single crystals, 10:2809 (J;US) 
LITHIUM OXIDES 
Electric Conductivity 
Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 
Solubility 
Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 
Thermal Conductivity 
Thermal conductivities for sintered and sphere-pac LigO and 
y~ LiAlO, solid breeders with and without irradiation 
effects, 10:4028 (R;US) 
LITTLE BOY 
Dose Rates 
Neutron and gamma-ray dose measurements at various 
distances from the Little Boy replica, 10:3238 (R;US) 
LIXIVIATION 
See LEACHING 
LIZARDS 
Behavior 
Interhabitat differences in energy acquisition and expenditure 
in a lizard, 10:3382 (J;US) 
Energy Budgets 
Interhabitat differences in energy acquisition and expenditure 
in a lizard, 10:3382 (J;US) 
Habitat 
Interhabitat differences in energy acquisition and expenditure 
in a lizard, 10:3382 (J;US) 
LMFBR TYPE REACTORS 


See also EBR-2 REACTOR 
PHENIX REACTOR 


Bolted Joints 
Bolt failure detection, 10:2405 (P;US) 
Simulation 
ORIGEN2: A versatile computer code for calculating the 
nuclide compositions and characteristics of nuclear materials, 
10:2286 (J;US) 
Containment Buildings 
Bubble-induced mixing of two horizontal liquid layers with 
non-uniform gas injection at the bottom, 10:2355 (R;US) 
Fire Fighting 
Esmeralda and sodium fires, 10:2408 (TJ;GB) 
Fuel Assemblies 
Seven pin bundle fast top tests LO1 and L02, 10:2347 (R;US) 
Fuel Element Failure 
Synthesis of clad motion experiments interpretation: codes and 
validation, 10:2338 (R;FR) 





LMFBR TYPE REACTORS 
Fuel Pins 


Fuel Pins 

Application of the pulsed magnetic welding process to nuclear 
breeder reactor fuel pin end closures, 10:2272 (R;US) 

T program: objectives, accomplishments, and 
plans, 10:2350 (R;US) 

Steady-state and transient fission gas release and swelling 
model for LIFE-4, 10:2351 (R;US) 

Fuel-Coolant Interactions 

Analytical formula for fuel particle to liquid sodium heat 

transfer, 10:2352 (R;US) 
Loss of Flow 

Synthesis of clad motion experiments interpretation: codes and 

validation, 10:2338 (R;FR) 
Materials Testing 

Review of mechanical properties and microstructures of 
304 and 316 stainless steel after long-term aging, 10:2598 
(R;US) 

Meltdown 

Bubble-induced mixing of two horizontal liquid layers with 
non-uniform gas injection at the bottom, 10:2355 (R;US) 

Modeling of core debris-sodium-concrete interactions, 10:2354 
(RUS) 

Primary Coolant Circuits 

NSSS capital costs for a mature LMFBR industry, 10:2281 
(RUS) 

Reactor Control Systems 

Methodology for validation of safety parameters and fault 
identification, 10:2271 (R;US) 

Reactor Core Disruption 

Coolability of UO. with downward heat removal: the D10 

experiment, 10:2396 (R;US) 
Reactor Materials 

Modeling of core debris-sodium-concrete interactions, 10:2354 
(R;US) 

Reactor Protection Systems 

Methodology for validation of safety parameters and fault 
identification, 10:2271 (R;US) 

Reactor Safety 

Integral fast reactor concept (Pool type; metal fuel; integral 
fuel cycle), 10:2353 (R;US) 

Physics of reactor safety. Quarterly report, April-June 1984. 
Volume 2, 10:2389 (R;US) 

Reactor safety research quarterly report, July-September 1983 
and October-December 1983. Volumes 27 and 28, 10:2385 
(R;US) 

Reactor Vessels 

NSSS capital costs for a mature LMFBR industry, 10:2281 

(R;US) 
Rod Bundles 

Analytical model for heat transfer in a pin-bundle presentation 

and first validation, 10:2267 (R;FR) 
Coolant Circuits 

NSSS capital costs for a mature LMFBR industry, 10:2281 

(R;US) 


Adjusted LMFBR shielding formulaire PROPANE. 
Performance and validation of version 1. Experimental 
program Jason for version 2, 10:2266 (R;FR) 

International LMFBR shielding benchmark intercomparison 
and analysis, 10:2265 (R;FR) 

Shielding design method for LMFBR validation on the Phenix 
factor, 10:2264 (R;FR) 

Steam Generators 
NSSS capital costs for a mature LMFBR industry, 10:2281 
(RUS) 

Transient Overpower Accidents 

Comparison of L04, L05, and L07: three irradiated 7-pin 
bundle TUCOP tests, 10:2345 (R;US) 

PFR/TREAT program: objectives, accomplishments, and 
plans, 10:2350 (R;US) 

Seven pin bundle fast top tests LO1 and L02, 10:2347 (R;US) 

Transients 
Steady-state and transient fission gas release and swelling 

model for LIFE-4, 10:2351 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
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LOCA 
See LOSS OF COOLANT 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 


LOFT experimental measurements uncertainty analysis. 
Volume XVII. Process instruments recorded on DAVDS, 
10:2328 (R;US) 

LONG VALLEY 
Geologic Models 
Workshop on geophysical modeling of the Long Valley 
caldera: proceedings, 10:2181 (R;US) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
Dusts 
York Canyon mine evaluation. Monthly technical progress 
report No. 39, October 1-31, 1984, 10:1807 (R;US) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Fission Product Release 

Recent analyses of fission-product behavior after a loss of 

coolant accident, 10:2409 (TG;GB) 
Fluid-Structure Interactions 

STEALTH: a Lagrange explicit finite-difference code for 
solid, structural, and thermohydraulic analysis. Volume 8B. 
STEALTH/WHAMSE: a 3-D fluid-structure interaction 
code, 10:2358 (R;US) 

Hydrogen Production 

Hydrogen production in a PWR during LOCA, 10:2342 
(R;FR) 

LPCI : 

Experimental investigation of water post-CHF boiling in 
forced vertical flow, 10:2366 (R;TW) 

Simulation 

Behaviour of fuel under accident conditions: the Phebus 

Programme, 10:2407 (TJ;GB) 
Test Facilities 

Experiment data report for Multirod Burst Test (MRBT) 

Bundle B-5 (PWR), 10:2383 (R;US) 
Thermal Stresses 

Experiment data report for Multirod Burst Test (MRBT) 

Bundle B-5 (PWR), 10:2383 (R;US) 
LOSS OF FLOW 
Reactor Safety Experiments 
Synthesis of clad motion experiments interpretation: codes and 
validation, 10:2338 (R;FR) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 
Salt Caverns 
National strategic crude oil storage in the Weeks Island Dome 
Salt Mine--1. Geotechnical (field) evaluation, 10:1883 (J;US) 
LOW BTU GAS 
150 to 250 Btu/ft* 
Production 


KILnGAS status report, 10:1720 (RA;US) 
Test and evaluate the tri-gas low-Btu coal gasification process. 
98th monthly progress report, October 1979, 10:1709 (R;US) 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 
LOW-LEVEL RADIOACTIVE WASTES 
Bib 
Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 4. Annotated 
bibliography, 10:1975 (R;US) 


Properties of radioactive wastes and waste containers, 10:2000 
(R;US) 
Radioactive Waste Disposal 
Greater confinement disposal activities at the Savannah River 
Plant, 10:1977 (R;US) 
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Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 1. An overview of 
options and alternatives, 10:1972 (R;US) 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 2. Socioeconomic 
analyses, 10:1973 (R;US) 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 3. Technical 
analyses, 10:1974 (R;US) 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 4. Annotated 
bibliography, 10:1975 (R;US) 

Underground Disposal 

Engineered sorbent barriers for low-level waste, 10:1982 
(R;US) 

Greater confinement disposal activities at the Savannah River 
Plant, 10:1977 (R;US) 

In situ gamma-ray spectrometric analysis of radionuclide 
distributions at a commercial shallow land burial site (Maxey 
Flats, Kentucky), 10:2003 (R;US) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNGS 
Cytological Techniques 

Correlative microscopy of native surfaces of human lung: color 
macrophotography, SEM, LM, TEM, HVEM, and low- 
temperature scanning electron microscopy, 10:3379 (J;US) 

Tissues 

Correlative microscopy of native surfaces of human lung: color 
macrophotography, SEM, LM, TEM, HVEM, and low- 
temperature scanning electron microscopy, 10:3379 (J;US) 

Ultrastructural Changes 

Correlative microscopy of native surfaces of human lung: color 
macrophotography, SEM, LM, TEM, HVEM, and low- 
temperature scanning electron microscopy, 10:3379 (J;US) 

LURGI PROCESS 
Environmental Impacts 

Relative health risks of Lurgi coal gasification, 10:1761 

(BA;US) 
Health Hazards 

Relative health risks of Lurgi coal gasification, 10:1761 
(BA;US) 

LURGI SLAGGING PROCESS 
Performance 

Further development of the British Gas/Lurgi slagging 

gasifier, 10:1724 (RA;US) 
LURGI-RUHRGAS PROCESS 
Economic Analysis 

Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 

LUTETIUM 175 
Neutron Reactions 

Absolute dipole gamma-ray strength functions for !7*Lu. 

Supplement, 10:3813 (R;US) 
LUTETIUM 175 TARGET 
Neutron Reactions 

Isomer ratio calculations using modeled discrete levels, 10:3812 

(R;US) 
LUTETIUM 176 
Gamma Radiation 

Absolute dipole gamma-ray strength functions for 'Lu. 

Supplement, 10:3813 (R;US) 
LWBR TYPE REACTORS 
Spent Fuel Elements 
Nuclear technology programs quarterly progress report, 
October-December 1983, 10:1967 (R;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Cell Proliferation 

Effects of sera from Ra dial painters on the mitogenic 

responses of normal human lymphocytes, 10:3470 (J;GB) 


Fluorescence 

“ao of fluorescein fluorescence in single cells, 10:3413 

J;US) 
Polarization 

Polarization of fluorescein fluorescence in single cells, 10:3413 
G;US) 

Sister Chromatid Exchanges 

Induction of sister chromatid exchanges and cell division 
delays in human | by microsomal activation of 
benzene, 10:3406 (J;US) 

Sister chromatid exchanges and cell division delays induced by 
diethylstilbestrol, estradiol, and estriol in human 
lymphocytes, 10:3405 (J;US) 

LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Scanning Electron 


Microscopy 
Characterization of coal samples with electron 


scanning 

microscopy combined with X-ray microanalysis, 10:1776 
(R;NL;In Dutch) 

Structural Chemical Analysis 

Fourier transform infrared study of high-purity maceral types, 

10:1780 (J;GB) 

X-Ray Spectroscopy 

Characterization of coal samples with scanning electron 


microscopy combined with X-ray microanalysis, 10:1776 
(R;NL;In Dutch) 
MAGMA 
Intrusion 
High-resolution microseismicity study of possible magmatic 
intrusion in the Long Valley Caldera, 10:3528 (R;US) 
MAGNESIUM 
Chemical Reactions 
Reactions for improving efficiencies in thermochemical cycles 
related to the sulfur dioxide-iodine process, 10:2035 (J;GB) 
Genetic Effects 
Differences in growth requirement and retentiveness for 
ium in nontransformed and transformed mouse 3T3 
cells, 10:3408 (J;CH) 
MAGNESIUM 24 TARGET 
Carbon 13 Reactions 
Model for spin-flip reaction in heavy-ion inelastic scattering, 
10:3777 (RA;DE) 
Helium 3 Reactions 
(*He,t) reaction at 197 MeV on "*C, Mg, **Si and “Ca, 
10:3774 (J;NL) 
Neon 20 Reactions 
Mutual excitation in the inelastic scattering of sup(20,22)Ne on 
4Mg, 10:3778 (RA;DE;In German) 
Neon 22 Reactions 
Mutual excitation in the inelastic scattering of sup(20,22)Ne on 
Mg, 10:3778 (RA;DE;In German) 
MAGNESIUM COMPOUNDS 


See also MAGNESIUM IODIDES 
MAGNESIUM OXIDES 
Metabolism 
Differences in growth requirement and retentiveness for 
ium in nontransformed and transformed mouse 3T3 
cells, 10:3409 (J;CH) 
MAGNESIUM IODIDES 
Chemical Reactions 
Reactions for improving efficiencies in thermochemical cycles 
related to the sulfur dioxide-iodine process, 10:2035 (J;GB) 





MAGNESIUM IONS 
Energy-Level Transitions 
Analysis of magnesium XI line profiles from solar active 
regions, 10:3578 (J;US) 
X-Ray Spectra : 
Analysis of ium XI line profiles from solar active 
regions, 10:3578 (J;US) 
MAGNESIUM OXIDES 
Chemical Reactions 
Reactions for improving efficiencies in thermochemical cycles 
related to the sulfur dioxide-iodine process, 10:2035 (J;GB) 


Cracks 
Effect of elevated-temperature neutron irradiation on fracture 
toughness of ceramics, 10:2622 (R;US) 


Effect of elevated-temperature neutron irradiation on fracture 
toughness of ceramics, 10:2622 (R;US) 
MAGNET COILS 


Design 
Coil design for Heliac, a helical axis stellarator, 10:4104 (J;FR) 
Stress Analysis 
Coil design for Heliac, a helical axis stellarator, 10:4104 (J;FR) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
Performance 
Operation of the 30 MJ superconducting magnetic energy 
storage system in the Bonneville Power Administration 
Electrical Grid, 10:2410 (R;US) 


Superconducting Coils 
Operation of the 30 MJ superconducting magnetic energy 
storage system in the Bonneville Power Administration 
Electrical Grid, 10:2410 (R;US) 
Switches 
Design and testing of a magnetically operated up-date opening 
switch, 10:4100 (J;US) 
MAGNETIC FIELD CONFIGURATIONS 
For pinch configurations, use the narrower terms of PINCH 
EFFECT. 
Dynamic Function Studies 
Magnetic lines as a dynamical system, 10:4039 (RA;JP) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
Disturbances 


Magnetic braiding due to high-n ballooning mode, 10:3975 
(RA;JP) 


Magnetic braiding due to current disruption, 10:4041 (RA;JP) 
Mathematical Models 
Exact solution of a one dimensional XY model in a random 
field, 10:3899 (R;IL) 
Ohm's law for mean magnetic fields, 10:4073 (R;US) 
Methods 


Floating-wire measurements of the magnet used for large-angle 
pion-gucleus scattering at EPICS, 10:3145 (R;US) 


Exact solution of a one dimensional XY model in a random 
field, 10:3899 (R;IL) 
MAGNETIC LENS SPECTROMETERS 
Radiation Detectors 
Extension of the detector system at the Q3D spectrometer, 
10:3170 (RA;DE;In German) 
MAGNETIC MATERIALS 


See also ANTIFERROMAGNETIC MATERIALS 
FERROMAGNETIC MATERIALS 


Kondo Effect 
Green's function solution of the Kondo problems and 
aa of the thermodynamic properties , 10:3877 
;US) 


Properties 
Green's function solution of the Kondo problems and 
universality of the thermodynamic properties , 10:3877 


Including systems with minimum-B configuration. 
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See also BUMPY TORI 
MFTF DEVICES 


Charged Particles 
Nonadiabatic particle motion in magnetic mirror traps, 10:4040 
JP. 


MAGNETIC MONOPOLES 
Particle Production 
Cosmological production of Kaluza-Klein monopoles, 10:3548 
(R;US) 
MAGNETIC REFRIGERATORS 
Design 
Selection of regenerator geometry for magnetic refrigerator 
applications, 10:2958 (R;US) 
Heat Transfer 
Selection of regenerator geometry for magnetic refrigerator 
applications, 10:2958 (R;US) 


Selection of regenerator geometry for magnetic refrigerator 
applications, 10:2958 (R;US) 
MAGNETIC SPECTROMETERS 
See also MAGNETIC LENS SPECTROMETERS 
Resolution 
Study of a great acceptance analyzing magnet near the 200 
MeV Orsay synchrocyclotron, 10:3150 (R;FR;In French) 
MAGNETITE 


Properties 
Development of standard procedures for the evaluation of 
magnetite for use in heavy-medium separation, 10:1822 
(R;ZA) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Algorithms 
Pseudospectral algorithm for three-dimensional 
magnetohydrodynamic sensation, 10:3658 (J;US) 
Turbulence 
Applications of spectral witots to turbulent magnetofluids in 
space and fusion research, 10:3651 (R;US) 
MAGNETOPAUSE 
Comparative review of bow shocks and magnetopauses, 
10:3594 (R;US) 
MAGNETOSPHERE 
Electron Density 
Simultaneous observations of electron spectra in the auroral 
zone and near the equatorial plane by the DMSP-5D-F2 and 
GEOS-1 satellites, 10:3597 (R;SE) 
Heavy Ions 
Determination of the charge state of energetic magnetospheric 
ions by the observation of drift echoes. Technical report, 
10:3591 (R;US) 
Ion Density 
Solar flares and magnetospheric particles: investigations based 
upon the ONR-602 experiment. Annual report, 10:3590 
(R;US) 
Ion Temperature 
Plasma Physics on auroral field lines: the formation of ion 
conic distributions, 10:3596 (R;US) 
Ionic Composition 
Correlation Between the He/H ratios in upstream particle 
events and in the solar wind, 10:3599 (J;US) 
MAGNETS 
See also ELECTROMAGNETS 
Reviews 
Recent progress in high field systems, 10:2976 (J;FR) 
MAHOGANY TREES 
See TREES 
MAIZE 
Mutations 
Gene control in maize by transposable elements, 10:3420 
(BA;US) 
Plant Breeding 
Gene control in maize by transposable elements, 10:3420 
(BA;US) 
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MALES 


X-autosome translocations in the mouse: their characterization 
and the tools to investigate gene inactivation and gene 
action, 10:3419 (BA;US) 


Inventories 
Vertebrates of the Idaho National Engineering Laboratory, 
10:3312 (R;US) 
MAN 
All of mankind, of any age or of either sex. 
Genetic Radiation Effects 


Genetic effects of low level irradiation, 10:3475 (J;US) 
Health Hazards 
Behavioral toxicology of heavy metals, 10:3477 (BA;US) 
Pathological Changes 
Potential toxicity from nickel contamination of intravenous 
fluids, 10:3444 (J;US) 
MANGANESE 
Emission Spectroscopy 
Use of emission spectrometry for the determination of 
impurities in metals, 10:2837 (R;ZA) 
Photoelectron Spectroscopy 
Photoelectron spectrometry of manganese vapor between 12 
and 110 eV, 10:3636 (J;US) 
Photoionization 
Photoelectron spectrometry of manganese vapor between 12 
and 110 eV, 10:3636 (J;US) 
Quantitative Chemical Analysis 
Use of emission spectrometry for the determination of 
impurities in metals, 10:2837 (R;ZA) 
Toxicity 
Behavioral toxicology of heavy metals, 10:3477 (BA;US) 
MANGANESE ALLOYS 
See also STEEL-DIN-1-4919 
Neutron Diffraction 
Magnetic excitation in CuMn spin glass alloy, 10:2597 (R;US) 
Spin Glass State 
Magnetic excitation in CuMn spin glass alloy, 10:2597 (R;US) 
MANGANESE OXIDES 
Electric Conductivity 
Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 
Solubility 
Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 
MANIPULATORS 


Development and use of a force controlled manipulator for 
supporting assembling tasks at the handling of batteries, 
10:2957 (R;DE;In German) 

MANNOMUSTINE 
See ALKYLATING AGENTS 
MANOMETERS 
See PRESSURE GAGES 
MANPOWER 
F 

Forecasts of on-site and off-site occupational requirements for 
energy construction developments in the United States, 
1983-1990, 10:3368 (R;US) 

MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 


Anaerobic Digestion 

Economic feasibility of electricity generation on cage layer 
operations, 10:2049 (R;US) 

Monfort waste conversion demonstration, Phase I. Progress 
report No. 7, October 1, 1976-October 31, 1976, 10:2047 
(R;US) 

MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
PENETRATION 
See MARKETING RESEARCH 


MARKETING RESEARCH 
Electric Power 
Market study of international needs for new electric generating 
capacity, 10:2467 (R;US) 


Market study of international needs for new electric generating 
capacity, 10:2467 (R;US) 
MARS REACTOR 


Design 
Mirror Advanced Reactor Study (MARS). Final report. 
Volume 1-B. Commercial fusion electric plant, 10:4077 
(R;US) 
Thermonuclear Reactor Cooling Systems 
Analysis of forces on ferromagnetic components used in 
magnetic fusion reactors, 10:4086 (J;NL) 
MASS FORMULAE 
Comparative Evaluations 
Comprehensive and critical review of the predictive properties 
of the various mass models, 10:3837 (R;US) 
MASS SPECTROMETERS 
Mass spectrometers for studying the ionic and neutral 
composition of the upper layers of the atmosphere, 10:3595 
(R;US) 
Ton Sources 
Computerized study of several electrostatic, surface-ionization 
ion-source configurations, 10:3215 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MASURIUM 
See TECHNETIUM 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
FISSIONABLE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 


REACTOR MATERIALS 

REINFORCED MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TISSUE-EQUIVALENT MATERIALS 

TOXIC MATERIALS 


Defects 
Long and intermediate wavelength flaw reconstruction, 
10:3032 (RA;US) 
Ultrasonic scattering problems with applications to QNDE, 
10:3033 (RA;US) 
Research Programs 
Materials project of the Energy Conversion and Utilization 
Technologies (ECUT) program progress report for year 
ending September 30, 1982, 10:2586 (R;US) 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (POROUS) 


Solvent recovery at Vandenberg Air Force Base. Final report 
June 1983-April 1984, 10:3076 (R;US) 





precise processing of material by means of a intensive 
electron beam, 10:3602 (R;DE;In German) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
FLOW MODELS 
MOLECULAR 
Analytical Solution 
Exact solution of a one dimensional XY model in a random 
field, 10:3899 (R;IL) 
Evaluations 


Comparative 
Comparison of MESOI atmospheric dispersion estimates with 
data and estimates from other models, 10:3287 (R;US) 


Evaluation 
Critical points in the coal fuel cycle: a analysis. Final 


; a modeling 
report, 1 July 1983-30 June 1984, 10:1808 (R;US) 


Sensitivity Analysis 
Screening sensitivity theory, 10:2295 (J;US) 
Validation 


Model validation: purpose and expectations, 10:4143 (R;US) 
MATRIX MATERIALS 
Materials Testing 
Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, November 1, 1982- 
January 31, 1983, 10:2491 (R;US) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
V. 


Use of a more specific term is recommended. 
See also CALORIMETERS 


INTERFEROMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 


SPECTROMETERS 
STRAIN GAGES 
THERMOMETERS 
VISCOSIMETERS 


Analysis of electron diffraction intensity profiles using a 
photodiode array detection system, 10:3065 (J;US) 

Apparatus for moderate temperature vapor-liquid equilibrium 
measurements of CO;-isobutane systems, 10:2045 (RA;US) 


Very high-frequency acoustic transducers for operation in air, 
10:3034 (RA;US) 
SQUID Devices 
Ultrasensitive measuring devices, 10:2960 (R;US) 
MEAT 
Contamination 
Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 
Health Hazards 
Mutagens in cooked beef: characterization and genotoxic 
effects, 10:3504 (BA;US) 


Shelf life extension of ground beef by radurization, 10:3467 
(RA;ZA) 
Tissue Extracts 
Mutagens in cooked beef: characterization and genotoxic 
effects, 10:3504 (BA;US) 
MECHANICAL STRUCTURES 
See also SUPPORTS 


Stability of thin shells. Buckling of a beam, due to cumulated 
plastic deformations under cyclic thermal loading. Study of a 
simplified model, 10:2949 (R;FR;In French) 

Stress Analysis 

- oe A 
presenting bilinear kinematic hardening, 10:2948 (R;FR;In 
French) 
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MECHANICAL VIBRATIONS 
Frequency Analysis 
Effect of changes in operational and design parameters on 
steady-state vibrations of system pressure vessel - reactor 
internals, 10:2242 (RA;CS;In Czech) 
Metallurgical Effects 
Study of effect of vibrations on solidification and structure of 
electro-slag weld metal, 10:3069 (TJ;US) 
Reactor Noise 
Monitoring of core barrel vibrations in WWER type reactor 
using out-of-reactor ionization chambers, 10:2243 (RA;CS;In 


Energy conservation at catering service - the medical care 
administration of Malmoe. Measurement and evaluation, 
10:2502 (R;SE;In Swedish) 

MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELTDOWN 
Chemical Reactions 

Modeling of core debris-sodium-concrete interactions, 10:2354 

(R;US) 
Concretes 

CORCON-MOD2?: a computer program for analysis of molton- 

core concrete interactions, 10:2391 (R;US) 
Gas Flow 

Threshold for sweepout from pedestal region of Mark III 

containment (BWR), 10:2349 (R;US) 
Heat Transfer 

Bubble-induced mixing of two horizontal liquid layers with 
non-uniform gas injection at the bottom (LMFBR), 10:2355 
(R;US) 

Thermal-hydraulic uncertainties affecting severe accident 
progression (PWR; BWR), 10:2400 (R;US) 

Hydraulics 

Bubble-induced mixing of two horizontal liquid layers with 
non-uniform gas injection at the bottom (LMFBR), 10:2355 
(R;US) 

Thermal+hydraulic uncertainties affecting severe accident 
progression (PWR; BWR), 10:2400 (R;US) 

Liquid Flow 

Threshold for sweepout from pedestal region of Mark III 

containment (BWR), 10:2349 (R;US) 
Risk Assessment 

Assessment of hydrogen risk in French pressurized water 

nuclear reactors, 10:2341 (R;FR) 
MERCURY 
Activation Analysis 

Trace element determination in reference milk specimen by 

neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Electronic Structure 

Chemical sensors based on electron tunneling, 10:2599 

(RA;US) 
Multi-Element Separation 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Nuclear Quadrupole Resonance 
Nuclear moments in ‘Pb, 10:3824 (RA;DE;In German) 
Voltametry 

Application of the glassy carbon electrode to the determination 
of mercury in river water by means of differential-pulse 
anodic stripping voltammetry (DPASV), 10:2854 (TJ;GB) 

MERCURY 206 
Energy Levels 

Measurement of the quadrupole moment of the 5~ -state in 

26Hig, 10:3827 (RA;DE;In German) 
Nuclear Quadrupole Resonance 

Measurement of the quadrupole moment of the 5~ -state in 

206Hg, 10:3827 (RA;DE;In German) 
Quadrupole Moments 

Measurement of the quadrupole moment of the 5~ -state in 

206Hg, 10:3827 (RA;DE;In German) 
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MERCURY CHLORIDES 
Photolysis 


Electron-transfer quenching of ruthenium(II) photosensitizers 
by mercury(II) chlorides. 1. Reactions in aqueous solution, 
10:2914 (J;US) 

MESOCRICETUS 


See HAMSTERS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also PSEUDOSCALAR MESONS 
Quark Model 

Relativistic naive quark model for spinning quarks in mesons, 

10:3698 (J;US) 
METABOLIC DISEASES 
Pathology 

Protoporphyrinogen oxidase and ferrochelatase in porphyria 

variegata, 10:3443 (RA;ZA) 
METABOLISM 
Inhibition 

Cadmium uptake kinetics in intact soybean plants, 10:3503 
(J;US) 

Mixtures of polycyclic aromatic compounds inhibit 
mutagenesis in the Salmonella/microsome assay by inhibition 
of metabolic activation, 10:3377 (J;NL) 

METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL OXIDE-SEMICONDUCTOR SOLAR CELLS 
See MOS SOLAR CELLS 
METAL VAPOR LASERS 
Electric Discharges 

Elementary processes and model presentation in metalvapor 

lasers. Final report, 10:3006 (R;FR;In French) 
METALLIC GLASSES 
Phase Diagrams 

Neutron scattering study on amorphous magnetics, 10:2784 

(RA;SU;In Russian) 
Phase Transformations 

Neutron scattering study on amorphous magnetics, 10:2784 

(RA;SU;In Russian) 
METALLOGRAPHY 

Limited to the branch of metallurgy concerned with the 

preparation and examination of the surface of metals. 


Metallography of yesterday, today and tomorrow, 10:2600 
;US 


METAL-METAL OXIDE BATTERIES 
See also NICKEL-ZINC BATTERIES 


Electrochemical cell, 10:2421 (P;US) 
METALS 
See also ACTINIDES 
ALUMINIUM 
ANTIMONY 


INDIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
REFRACTORY METALS 
TIN 
ZINC 
Biological Effects 
Cell membrane as site of action of heavy metals, 10:3510 
GUS) 
Spectroscopy 
Commissioning of a 5 kW inductively coupled plasma unit for 
use with a 3,4-metre Ebert spectrograph, 10:2838 (R;ZA) 
Use of emission spectrometry for the determination of 
impurities in metals, 10:2837 (R;ZA) 


Deposition and transport of metals in some acid catchment 
areas in Sweden, 10:3317 (R;SE;In Swedish) 

Lysimeterstudy of the metal circulation in coniferous forest 
soil, 10:3316 (R;SE;In Swedish) 


Separation Processes 


Metals in forest soils. Deposition and conversion, 10:3318 
(R;SE;In Swedish) 
Physical Radiation Effects 
Pulsed flux effects on radation damage (Pulsed ion irradiotion), 
10:2671 (J;NL) 
Relationship of irradiation creep to implicit in the 
theories of these processes, 10:2708 (BA;GB) 
When is thermodynamics relevant to ion-induced atomic 
rearrangements in metals, 10:2602 (R;US) 
Quantitative Chemical Analysis 
Design and characterization of an interface for high 
performance liquid chromatography with direct current 
argon plasma detection, 10:3221 (J;US) 


On the origin of shear bands in textured polycrystals, 10:2685 
(J;US) 


Chemistry 
Metals in forest soils. Deposition and conversion, 10:3318 
(R;SE;In Swedish) 
Texture 
On the origin of shear bands in textured polycrystals, 10:2685 
G;US) 
Toxicity 
Behavioral toxicology of heavy metals, 10:3477 (BA;US) 
METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
METAMICT STATE 
X-Ray Spectra 
X-ray spectroscopic investigation of metamictization and 
annealing in phosphates, silicates and complex Ti- 
Nb-Ta oxides. Final report, 10:3532 (R;US) 
METEOROLOGY 
Research Programs 
Program for solar energy meteorological research and training, 
Region VI. Final report, 10:2072 (R;US) 
Training 
Program for solar energy meteorological research and training, 
Region VI. Final report, 10:2072 (R;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION 


Model catalytic studies over metal single crystals, 10:2649 
G;US) 


Monfort waste conversion demonstration, Phase I. Progress 
report No. 7, October 1, 1976-October 31, 1976, 10:2047 


Plasticity, agglomeration and volatiles secondary reactions in 
coal pyrolysis. Annual report, September 10, 1982-February 
29, 1984, 10:1733 (R;US) 
Chemical Reactions 
Mound activities in chemical and physical research: January- 
June 1984, 10:2021 (R;US) 
Detonations 
Chemical kinetic prediction of critical parameters in gaseous 
detonation, 10:2040 (BA;US) 
Production 
Biological conversion of wastes, 10:2042 (RA;US) 
Economic feasibility of electricity generation on cage layer 
operations, 10:2049 (R;US) 
Solid waste to methane gas (update), 10:2043 (RA;US) 
Systems approach to large scale exploratory drilling ventures, 
10:1902 (J;US) 
Raman Spectroscopy 
Laser-based diagnostics for coal gasification instrumentation, 
10:1736 (R;US) 
Recovery 
Environmental and safety issues of methane production from 
waste landfills, 10:2058 (BA;US) 
Processes 


Separation of helium-methane mixtures by single-column 
pressure swing adsorption, 10:2945 (R;US) 





METHANE 
Uses 
Uses 


Environmental and safety issues of methane production from 
waste landfills, 10:2058 (BA;US) 
METHANE HYDRATES 
See GAS HYDRATES 
METHANOGENIC BACTERIA 


Antibody Reactions 
Dissecting the antigenic mosaic of the Archaebacterium 
Methanobacterium thermoautotrophicum by monoclonal 
antibodies of defined molecular specificity, 10:3437 (J;US) 


Bioassay 
Dissecting the antigenic mosaic of the Archaebacterium 
Methanobacterium thermoautotrophicum by monoclonal 
antibodies of defined molecular specificity, 10:3437 (J;US) 


Antibody analysis of relationships among methanogenic 
bacteria, 10:3441 (J;US) 
Colony Formation 
Enumeration of Methanobrevibacter smithii in human feces, 
10:3442 (J;DE) 
T 


‘echniques 
Enumeration of Methanobrevibacter smithii in human feces, 
10:3442 (J;DE) 


Immunology 
Antigenic analysis of Methanomicrobiales and 
Methanobrevibacter arboriphilus, 10:3439 (J;US) 
Specific antisera and immunological procedures for 
characterization of methanogenic bacteria, 10:3440 (J;US) 
METHANOL 
Production 
Further development of the British Gas/Lurgi slagging 
gasifier, 10:1724 (RA;US) 
Vapor Condensation 
Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 1 for 15 
February-14 May 1984, 10:2857 (R;US) 
METHANOL FUELS 
Pure methanol, methanol-water mixtures, or methanol with 
additives; for methanol-gasoline mixtures, use GASOHOL. 


iSSOCi methanol Citation. Final report, 10:2583 (R;US) 
Performance Testing 
Dissociated methanol Citation. Final report, 10:2583 (R;US) 
METHANOTROPHIC BACTERIA 


Methylotrophic bacteria: biochemical diversity and genetics, 
10:3438 (J;US) 
Genetics 
Methylotrophic bacteria: biochemical diversity and genetics, 
10:3438 (J;US) 


Determination of iodine specific activity in nuclear fuel 
reprocessing plant off-gases, 10:1986 (R;US) 
METHYL PHENOLS 
See CRESOLS 
METHYLBENZENE 
See TOLUENE 
2-METHYLBUTANE 


Heteronuclear triatomic transition-metal cluster ions in the gas 


phase. Activation of C-H bonds in alkanes by FeConi, 
10:2871 (J;US) 
METHYL-FUEL 
See ALCOHOLS 


METHANOL 
2-METHYLPROPANE 


Heteronuclear triatomic transition-metal cluster ions in the gas 


Activation of C-H bonds in alkanes by FeCozi, 
10:2871 (J;US) 


Apparatus for moderate temperature vapor-liquid equilibrium 
measurements of CO:-isobutane systems, 10:2045 (RA;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
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MEXICO 
Geothermal Fields 
Evaluation of chemical tracers for geothermal use, 10:2196 
(BA;NZ) 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 
Cooling Systems 
Single stream analysis of the cryopanel and piping free 
convection loop for MFTF-B, 10:3030 (R;US) 
Electric Potential 
Plasma potential formation and measurement in TMX-U and 
MFTF-B, 10:4007 (R;US) 
Superconducting Magnets 
Magnet cold mass high load supports thermal response and 
performance design correlation, 10:4075 (R;US) 
MHD CHANNELS 


MHD channel component development. Quarterly report, 
April-June 1984, 10:2487 (R;US) 
Electrical Faults 
Bulk distribution of fault currents in a MHD Faraday channel, 
10:2489 (J;GB) 
Performance Testing 
MHD channel component development. Quarterly report, 
April-June 1984, 10:2487 (R;US) 
MHD GENERATOR AEDC 
Design 
MHD Performance Demonstration Experiment, FY 1974 to 
FY 1984. Final report, 10:2482 (R;US) 
Operation 
MHD Performance Demonstration Experiment, FY 1974 to 
FY 1984. Final report, 10:2482 (R;US) 
Performance Testing 
MHD Performance Demonstration Experiment, FY 1974 to 
FY 1984. Final report, 10:2482 (R;US) 
MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Combustors 
Mountain States Energy Division quarterly technical progress 
report, June 30-September 30, 1984, 10:2486 (R;US) 
MHD Channels 
MHD generator component development. Quarterly report, 
January-March 1984, 10:2484 (R;US) 
MHD generator component development. Quarterly report, 
April-June 1984, 10:2485 (R;US) 
Modifications 
Mountain States Energy Division quarterly technical progress 
report, June 30-September 30, 1984, 10:2486 (R;US) 
Operation 
MHD generator component development. Quarterly report, 
January-March 1984, 10:2484 (R;US) 
MHD generator component development. Quarterly report, 
April-June 1984, 10:2485 (R;US) 
MHD GENERATOR CFFF 
Coal Fired Flow Facility for MHD generator component testing at 
Tullahoma, Tenn. 
Boilers ¥ Th 
Three-dimensional analysis of heat transfer and gas flow in a 
radiant furnace, 10:2481 (R;US) 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
MHD GENERATOR AEDC 
Design 
MHD channel component development. Quarterly report, 
April-June 1984, 10:2487 (R;US) 
Performance Testing 
MHD channel component development. Quarterly report, 
April-June 1984, 10:2487 (R;US) 
MHD HIGH PERFORMANCE DEMONSTRATION EXPERI 
See MHD GENERATOR AEDC 
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Role of fertilized eggs in the formation of chromosome 
aberrations in mutagen-treated germ cells of male mice, 
10:3473 (BA;US) 

Sensitivity 
Nickel induction of microsomal heme oxygenase activity in 
rodents, 10:3396 (J;US) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBALANCES 
Efficiency 


Lipid quantification of fresh water invertebrates: method 
modification for microquantitation, 10:3395 (J;CA) 
Performance 
Lipid quantification of fresh water invertebrates: method 
modification for microquantitation, 10:3395 (J;CA) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROBIAL PROCESSES 


See BIOCONVERSION 
BIOPHOTOLYSIS 


MICROCOMPUTERS 
See MICROPROCESSORS 


Portable microdosimetry system, 10:3199 (R;US) 
Tissue-Equivalent Detectors 
Portable microdosimetry system, 10:3199 (R;US) 
MICROEMULSION FLOODING 
Bench-Scale Experiments 
Adsorption from flooding solutions in porous media. A study 
of interactions of surfactants and pol: with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 
Research Programs 
Adsorptivn from flooding solutions in porous media. A study 
of interactions of surfactants and polymers with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 


See also BACTERIA 
VIRUSES 


Productivity 
Use of an ecosystem model for testing ecosystem response to 
inaccuracies of root and microflora productivity estimates, 
10:3310 (R;US) 
MICROPROCESSORS 
Computer Networks 
Personal desktop computing in a research and development 
laboratory, 10:4125 (R;US) 
MICROSEISMIC MONITORING 
See ACOUSTIC MONITORING 
MICROSPHERES 
Fabrication 
Fabrication of glass microspheres with conducting surfaces, 
10:2808 (P;US) 
Sol-Gel Process 
Method and apparatus for controlled size distribution of gel 
microspheres formed from aqueous dispersions, 10:1949 
(P;US) 
MICROWAVE AMPLIFIERS 
Design 
Varian gyrotron development program, 10:4031 (R;US) 
Performance Testing 
High power, 140 GHz gyrotron, 10:3942 (RA;JP) 
Research Programs 


Varian gyrotron development program, 10:4031 (R;US) 
MICROWAVE RADIATION 
Effects 

Effects of microwaves on cell membrane permeability. Report 

No. 3 (final) July 1981-June 1984, 10:3511 (R;US) 
Nondestructive Testing 

Microwave nondestructive evaluation of composites, 10:3060 

(BA;US) 


MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 


1983, 10:2581 (R;US) 
MILITARY PERSONNEL 
Training 
Classroom training revision methodology, 10:4115 (R;US) 


Activation Analysis 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Contamination 
Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 
MILL TAILINGS 


Validation of methods for evaluating radon-flux attenuation 
through earthen covers, 10:2002 (R;US) 
Environmental Effects 
Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 


Evaluation of chemical stabilizers and windscreens for wind 
erosion control of uranium mill tailings, 10:2012 (R;US) 
Hydrologic considerations for rock RIPRAP protection of 
uranium tailings impoundments, 10:2010 (R;US) 
Remedial Action 
Effects of barium chloride treatment of uranium mill tailings 
and ore on radon emanation and 7*Ra levels. Progress 
report, 10:3327 (R;US) 
Stabilization 
Evaluation of chemical stabilizers and windscreens for wind 
erosion control of uranium mill tailings, 10:2012 (R;US) 
Hydrologic considerations for rock RIPRAP protection of 
uranium tailings impoundments, 10:2010 (R;US) 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERAL RESOURCES 
See also NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
URANIUM DEPOSITS 
Inventories 
Mineral inventory of the Nevada Test Site, and portions of 
Nellis Bombing and G Southern Nye County, 
Nevada. Final report, 10:1976 (R;US) 
MINERALS 
See also ZEOLITES 


Bibliographies 
Open file reports, list No. 20, 10:4114 (R;CA;In English and 
French) 
Open file reports, list No. 21, 10:4113 (R;CA;In English and 
French) 
Catalytic Effects 
The effect of mineral species on oil shale char combustion, 
10:1920 (J;US) 
Fluorescence Spectroscopy 
Computer calculation, from fundamental parameters, of 
influence coefficients for x-ray spectrometry, 10:2834 (R;ZA) 
Metamict State 
X-ray spectroscopic investigation of metamictization and 
annealing in crystalline phosphates, silicates and complex Ti- 
Nb-Ta oxides. Final report, 10:3532 (R;US) 
Molecular Structure 
An investigation of the structure of abelsonites from the Uinta 
Basin of Utah, 10:1924 (J;GB) 
Scanning Electron Microscopy 
Characterization of coal samples with scanning electron 
microscopy combined with X-ray pt bre 10:1776 
(R;NL;In Dutch) 





MINERALS 
Structural Chemical Analysis 


Structural Chemical Analysis 
An investigation of the structure of abelsonites from the Uinta 
Basin of Utah, 10:1924 (J;GB) 
X-Ray Spectroscopy 
Characterization of coal samples with scanning electron 
microscopy combined with X-ray microanalysis, 10:1776 
(R;NL;In Dutch) 


Storage of lake heat in the Pershytte mine in Nora, Sweden. A 
feasibility study, 10:2413 (R;SE;In Swedish) 
MINING 


See also COAL MINING 
OIL SHALE MINING 
UNDERGROUND MINING 


Bibliographies 
Open file reports, list No. 20, 10:4114 (R;CA;In English and 
French) 
Open file reports, list No. 21, 10:4113 (R;CA;In English and 
French) 


MINING EQUIPMENT 
Evaluations 
Studies of sod peat production at the production sites of 
Flymossen and Vinne mosse in summer 1982, 10:1812 
(R;SE;In Swedish) 
Simulation 
Optimization of underground mining. Volume I. New cost- 
reduction tool for the coal industry, April 1962-June 1964, 
10:1815 (R;US) 


Optimization of underground mining. Volume II. Technical 
report, April 1962-June 1964, 10:1816 (R;US) 


Studies of sod peat production at the production sites of 
Flymossen and Vinne mosse in summer 1982, 10:1812 
(R;SE;In Swedish) 

Performance Testing 
imization of underground mining. Volume II. Technical 
report, April 1962-June 1964, 10:1816 (R;US) 
Testing 

Coal Mining Research Centre annual report, 1983-1984, 

10:1814 (R;CA) 
MINNESOTA 
District Heating 
Summary of district heating and cooling project in Moorhead, 
Minnesota, 10:2560 (R;US) 

MIRROR ADVANCED REACTOR STUDY 

See MARS REACTOR 
MIRROR FUSION TEST FACILITY 

See MFTF DEVICES 
MIRRORS (MAGNETIC) 

See MAGNETIC MIRRORS 
MISGURNUS 

See FISHES 
MISSISSIPPI RIVER 

Water Quality 

Evaluation of wastes from the East St. Louis Water Treatment 
Plant and their impact on the Mississippi River, 10:2564 
(R;US) 

MISSOURI 
Air Pollution 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), March 4-24, 1976. Data file, 
10:3262 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), March 25-April 14, 1976. Data file, 
10:3263 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), April 15-May 5, 1976. Data file, 
10:3264 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
oon (CDC format), May 6-26, 1976. Data file, 10:3265 

US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), May 27-June 16, 1976. Data file, 
10:3266 (R;US) 


ERA-10/2 / 1708 


Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), June 17-July 7, 1976. Data file, 
10:3267 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), July 8-28, 1976. Data file, 10:3268 
(R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), July 29-August 18, 1976. Data file, 
10:3269 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), August 19-September 8, 1976. Data 
file, 10:3270 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), September 9-29, 1976. Data file, 
10:3271 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), September 30-October 20, 1976. 
Data file, 10:3272 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), October 21-November 10, 1976. 
Data file, 10:3273 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), November 11-December 1, 1976. 
Data file, 10:3274 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), December 2-22, 1976. Data file, 
10:3275 (R;US) 

Regional Air Pollution Study (RAPS) 1976 hourly area source 
emissions (CDC format), December 23-31, 1976. Data file, 
10:3276 (R;US) 

MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Performance 
Thermal behaviour of fuel: influence on the behavior of fuel 
elements in nominal and incidental operating conditions, 
10:2268 (R;FR;In French) 
Quantitative Chemical Analysis 

Automated halide analysis of ceramic nuclear fuel by high 
temperature pyrohydrolysis: ion chromatography, 10:1947 
(R;US) 

MOBILITY 
Not for material movement; see also TRANSPORT. 
Control 

Improvement of CO: flood performance. Quarterly report, 

July 1, 1984-September 30, 1984, 10:1851 (R;US) 
MODE LOCKING 
Mode locking and chaos in sliding charge-density-wave 
systems, 10:2730 (R;US) 

MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SHELL) 

See SHELL MODELS 
MODIFIED IN-SITU PROCESSES 

See also OXY MODIFIED IN-SITU PROCESS 


Economic Analysis 
Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 
MOLECULAR IONS 
Coordinate the above descriptor with a descriptor for the specific 
ion. 
Laser Spectroscopy 
Spectroscopy of trapped molecular ions. Progress report, 
September 1, 1983-August 31, 1984, 10:3609 (R;US) 
MOLECULAR MODELS 
Diabatic Approximation 
Metastable He (n=2) - Ne potential interaction calculation, 
10:3610 (R;FR;In French) 
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MOLECULAR ORBITAL METHOD 
Ton-Ion Collisions 

Model calculations of the coupling of 1s orbitals in highly 

ionized collision systems, 10:3624 (RA;DE;In German) 
MOLTEN CARBONATE FUEL CELLS 

Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 

Anodes 

Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, November 1, 1982- 
January 31, 1983, 10:2491 (R;US) 

Cathodes 

Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 

Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, November 1, 1982- 
January 31, 1983, 10:2491 (R;US) 

Solubility of the NiO fuel cell cathode in LieCOs-K2COs melts 
as determined by cyclic voltammetry, 10:2497 (J;US) 

Cogeneration 

Molten carbonate fuel cells industrial cogeneration, 10:2498 

(BA;US) 
Fabrication 

Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, May 1-July 31, 1983, 
10:2493 (R;US) 

Matrix Materials 

Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, November 1, 1982- 
January 31, 1983, 10:2491 (R;US) 

Performance Testing 

Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, May 1-July 31, 1983, 
10:2493 (R;US) 

Development of molten carbonate fuel cell power plant. 
Quarterly technical progress report, February 1-April 30, 
1983, 10:2492 (R;US) 

MOLTEN METAL-WATER REACTIONS 
Explosions 
Analysis of the natural initiation of vapor explosions, 10:2397 
(R;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 

MOLTEN SALTS 

Ton Pairs 

Structure of dense alkali halide melts, 10:2795 (R;US) 

MOLYBDENUM 

Activation Analysis 

Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 

Catalytic Effects 

Studies of the kinetics and mechanisms of ammonia synthesis 
and hydrodesulfurization on metal single crystal surfaces, 
10:2860 (R;US) 

Fracture Properties 

Micromechanisms of cleavage behavior for Mo, Nb, and Mo- 
Nb alloy crystals as probed by synchrotron radiation 
topography, 10:2606 (R;US) 

Multi-Element Separation 

Trace element determination in reference milk specimen by 

neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Physical Radiation Effects 

Pulsed ion irradiated microstructures in molybdenum, 10:2675 
G;NL) 

Theory of depleted zone annealing during pulsed irradiation 
(fons and neutrons), 10:2678 (J;NL) 
Quantitative Chemical Analysis 
Low energy alkali ion scattering from a clean and adsorbate 
covered Mo(001) surface, 10:2848 (J;NL) 
Toxicity 
Toxic trace elements and oil shale production, 10:1928 (J;US) 
MOLYBDENUM 92 REACTIONS 
Deep Inelastic Heavy Ion Reactions 

Diabatic emission of neutrons: A probe for the energy- 
dissipation mechanism in nucleus-nucleus collisions, 10:3797 
(R;DE) 


MOLYBDENUM 92 TARGET 
Molybdenum 92 Reactions 
Diabatic emission of neutrons: A probe for the energy- 
dissipation mechanism in nucleus-nucleus collisions, 10:3797 
(R;DE) 
MOLYBDENUM ALLOYS 
See also ALLOY-A-286 
ALLOY-IN-100 
ALLOY-IN-738 
INCONEL 738 
NIMONIC PEI6 
STAINLESS STEEL-316 
STAINLESS STEEL-Z6CND17-12 
STEEL-DIN-1-4919 


Corrosion 
Oxidation and hot corrosion of directionally-solidified, 
molybdenum-strengthened eutectic alloys, 10:2719 (BA;US) 


Electrochemical etching of titanium alloy castings, 10:2900 
(J;GB) 


Properties 
Micromechanisms of cleavage behavior for Mo, Nb, and Mo- 
Nb alloy crystals as probed by synchrotron radiation 
topography, 10:2606 (R;US) 


Oxidation and hot corrosion of directionally-solidified, 
molybdenum-strengthened eutectic alloys, 10:2719 (BA;US) 
Physical Radiation Effects 
Effect of specimen size and nickel content on the impact 
properties of 12 Cr-1 MoVW ferritic steel (Neutron beams), 
10:2670 (J;NL) 
Effect of pulsed irradiation on void swelling of a pure 
austenitic alloy (Nickel ions), 10:2684 (J;NL) 
Temperature aspects of pulsed ion bombardment in an 
austenitic alloy, 10:2677 (J;NL) 
Surface Properties 
Electrochemical etching of titanium alloy castings, 10:2900 
(J;GB) 
MOLYBDENUM COMPLEXES 
Binding Energy 
Multinuclear NMR studies of electron distributions: ‘*N, ‘°C, 
and *Mo spectra of nitrosyl and thionitrosyl complexes of 
chromium, molybdenum, and tungsten, 10:2892 (J;US) 
Chemical Preparation 
Thionitrosyl and bridging sulfide complexes of 
dicarbony]l[hydridotris(3,5-dimethylpyrazolyl 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
Electronic Structure 
Multinuclear NMR studies of electron distributions: *N, °C, 
and *Mo spectra of nitrosyl and thionitrosyl complexes of 
chromium, molybdenum, and tungsten, 10:2892 (J;US) 
Infrared Spectra 
Thionitrosy] and bridging sulfide complexes of 
dicarbony][hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM OXIDES 
MOLYBDENUM SULFIDES 
Catalytic Effects 
Role of homogeneous formate complexes in the water gas shift 
reaction catalyzed by the group 6 metal carbonyls, 10:2036 
(J;US) 
MOLYBDENUM IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
MOLYBDENUM OXIDES 
Reduction 
Surface spectroscopic study of CO-MO/A1Os catalysts using 
ESCA, ISS, XRD, and Raman spectroscopy. I, 10:2863 
(J;US) 





MOLYBDENUM OXIDES 
Structural Chemical Analysis 


Structural Chemical Analysis 
Surface spectroscopic study of CO-MO/AlOs catalysts using 
ESCA, ISS, XRD, and Raman spectroscopy. I, 10:2863 
G;US) 


Surface spectroscopic study of CO-MO/AI,Os catalysts using 
ESCA, ISS, XRD, and Raman spectroscopy. I, 10:2863 
G;US) 

MOLYBDENUM SULFIDES 
Catalytic Effects 

Hydrodesulfurization by reduced molybdenum sulfides: activity 

and selectivity of Chevrel phase catalysts, 10:2858 (R;US) 
MONITORED RETRIEVABLE STORAGE 
Specifications 
Compact approach to monitored retrievable storage of spent 
fuel, 10:1966 (R;US) 
MONITORING 
Use of a more specific term is recommended. 
See also ACOUSTIC MONITORING 


AERIAL MONITORING 
AEROSOL MONITORING 


Pattern Recognition 
Applications of pattern recognition theory in diagnostics of 
nuclear power plants, 10:2305 (RA;CS;In Czech) 
MONITORING NETWORK 
See MONITORING 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCRYSTALS 
Neutron Diffraction 
Single-crystal time-of-flight neutron diffraction structure of 
hydrogen cis-diacetyltetracarbonylrhenate, [cis- 
(OC),Re(CHsCO):H: metallaacetylacetone molecule, 10:2898 
(J;US) 
MONTANA 
Geothermal Resources 
Montana geothermal commercialization planning. Final report, 
10:2176 (R;US) 
MONTMORILLONITE 
Sorptive Properties 
Organic complexant-enhanced mobility of toxic elements in 
low-level wastes, 10:2004 (R;US) 
MOS SOLAR CELLS 
Antireflection Coatings 
AMOS (antireflection layer, metal, oxide, semiconductor) solar 
cells on polycrystalline gallium arsenide. Final report, 
10:2104 (R;LU) 
MOTTELSON-NILSSON MODEL 
See NILSSON-MOTTELSON MODEL 
MULLITE 
Melting Points 
Solid solution range and microstructures of melt-grown 
mullite, 10:2816 (J;US) 
Microstructure 
Solid solution range and microstructures of melt-grown 
mullite, 10:2816 (J;US) 
MULTI-ELEMENT ANALYSIS 
For analysis of 2 or more elements or isotopes of different 
elements. 
Emission Spectroscopy 
Commissioning of a 5 kW inductively coupled plasma unit for 
use with a 3,4-metre Ebert spectrograph, 10:2838 (R;ZA) 
MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTI-NUCLEON TRANSFER REACTIONS 
More than one nucleon trar:sfered. 
Dissipation Factor 
Nuclear friction calculated from nucleon currents, 10:3841 
(R;FR) 
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MULTIPHASE FLOW 
Data Analysis 
Study of multiphase flow useful to understand scaleup of coal 
liquefaction reactors. 1981-1984 final report, 10:1715 (R;US) 
Fluid Mechanics 
Study of multiphase flow useful to understand scaleup of coal 
liquefaction reactors. 1981-1984 final report, 10:1715 (R;US) 
Mathematical Models 
Study of multiphase flow useful to understand scaleup of coal 
liquefaction reactors. 1981-1984 final report, 10:1715 (R;US) 
MUNICIPAL WASTES 
Bioconversion 
Biological conversion of wastes, 10:2042 (RA;US) 
Solid waste to methane gas (update), 10:2043 (RA;US) 
Combustion 
Pyrolytic conversion of municipal waste to energy, 10:2044 
(RA;US) 
Trace emissions in resource recovery problems, issues and 
possible control techniques, 10:3246 (RA;US) 
Combustion Properties 
Combustion characteristics of refuse derived fuels. Final 
report, 10:2562 (R;US) 
Energy Recovery 
Energy from municipal solid waste (EMSW); status of 
mechanical equipment and systems, 10:2062 (RA;US) 
External combustion: an alternative to RDF, 10:2061 (RA;US) 
Large-scale waterwall systems: current status, 10:2557 (RA;US) 
Resource recovery: a solution to two problems, 10:2556 
(RA;US) 
Fluidized-Bed Combustion 
State of the art of fluidized bed combustion of municipal solid 
waste, 10:2066 (RA;US) 
Pyrolysis 
Pyrolytic conversion of municipal waste to energy, 10:2044 
(RA;US) 
Waste Disposal 
Resource recovery: a solution to two problems, 10:2556 
(RA;US) 
Waste Processing 
Energy from municipal solid waste (EMSW)); status of 
mechanical equipment and systems, 10:2062 (RA;US) 
Firing refuse-derived fuel, 10:2063 (RA;US) 
Modeling techniques for characterizing the performance of 
waste conversion facilities, 10:2065 (RA;US) 
MUON ANTINEUTRINOS 
Antineutrino-Electron Interactions 
Review of (anti nu)/sub p/e™ elastic scattering experiments, 
10:3668 (R;US) 
Elastic Scattering 
Review of (anti nu)/sub p/e™ elastic scattering experiments, 
10:3668 (R;US) 
MUON NUMBER 
Search for the muon-number violating decay p — e*e* e™, 
10:3674 (R;US) 
MUONS 
See also MUONS PLUS 
Particle Production 
Neutrino-induced muon flux deep underground and search for 
neutrino oscillations, 10:3702 (J;US) 
Production of leptons in coincidence with prompt muons, 
10:3681 (J;US) 
Relaxation 
Muon spin relaxation in ErRh,B,, 10:2733 (R;US) 
Weak Particle Decay 
Search for right-handed currents in muon decay, 10:3677 
(R;US) 
MUONS PLUS 
Weak Particle Decay 
Progress report on recent rare muon decay experiments at the 
Los Alamos Meson Physics Facility, 10:3675 (R;US) 
Search for the muon-number violating decay p, — e* ete, 
10:3674 (R;US) 
MUSCLES 
Peptides 
Sequence of the NHo2-terminal 204-residue fragment of the 
heavy chain of rabbit skeletal muscle myosin, 10:3389 (J;US) 
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Proteins 
Human muscle proteins: analysis by two-dimensional 
electrophoresis, 10:3390 (J;US) 
MUSCULAR TISSUE 


See MUSCLES 
TISSUES 


MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGEN SCREENING 
Improved mutagen-testing systems in mice. Comprehensive 
progress report, 1 September 1981-31 August 1984, 10:3482 
(R;US) 


MUTAGENS 
Metabolic Activation 
Mutagens in cooked beef: characterization and genotoxic 
effects, 10:3504 (BA;US) 
MX DEVICES 
See MFTF DEVICES 
MYCORRHIZAS 
Biological Effects 
Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progress report, 10:3494 (R;US) 
Survival and growth of seedlings of 10 half-sib families of 
loblolly pine with three ectomycorrhizal conditions on an 
upland site in South Carolina. Progress report, 10:3453 
(R;US) 
Experimental Data 
Survival and growth of seedlings of 10 half-sib families of 
loblolly pine with three ectomycorrhizal conditions on an 
upland site in South Carolina. Progress report, 10:3456 
(R;US) 
Growth 
Survival and growth of seedlings of 10 half-sib families of 
loblolly pine with three ectomycorrhizal conditions on an 
upland site in South Carolina. Progress report, 10:3456 
(R;US) 
Removal 
Effects of ectomycorrhizae removal on survival and growth of 
loblolly pine seedlings with Pisolithus or natural 
ectomycorrhizae on an upland site in South Carolina, 
10:3455 (R;US) 
MYOSIN 
Amino Acid Sequence 
Sequence of the NHe-terminal 204-residue fragment of the 
heavy chain of rabbit skeletal muscle myosin, 10:3389 (J;US) 


NAI DETECTORS 
Calibration Standards 
Procedural standards for radioactivity measurements. Final 
report, 10:3179 (R;U) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHALENE 
ition 
Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 
Biological Accumulation 
Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 
Chemical Radiation Effects 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
Concentration Ratio 
Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 


NATURAL GAS 
Exports 


Electron Transfer 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
Tissue Distribution 
Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 
Weathering 
Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 
NAPHTHENES 
See CYCLOALKANES 
NAPHTHOLS 
Fluorescence Spectroscopy 
Zeroth and second derivative fluorescence and 
phosphorescence analysis of mixtures of hydroxyl aromatics 
adsorbed on filter paper, 10:2844 (J;US) 


Zeroth and second derivative fluorescence and 
phosphorescence analysis of mixtures of hydroxyl aromatics 
adsorbed on filter paper, 10:2844 (J;US) 

NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL BUREAU OF STANDARDS 
See US NBS 
NATIONAL COUNCIL RADIATION PROTECTION 
See US NCRP 
NATIONAL ENERGY PLAN 
Progress in energy, 1983-1984, 10:2450 (R;US) 
NATIONAL ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
NATIONAL GOVERNMENT 

Use only when needed in conjunction with one or both of the terms 

LOCAL GOVERNMENT and STATE GOVERNMENT. 
Directories 

Energy Information Directory, first quarter 1982, 10:4118 

(R;US) 
NATIONAL INSTITUTE FOR PETROLEUM AND ENER 
See NIPER 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Combustion Products 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 1. 
Technical report. Final report October 1982-February 1984, 

10:1877 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 2. 
Data supplement. Final report October 1982-February 1984, 

10:1878 (R;US) 
Cost 

Cost and quality of fuels for electric utility plants, 10:2205 
(R;US) 

Data Compilation 

Monthly Energy Review, July 1984, 10:1866 (R;US) 

Monthly Energy Review, June 1984, 10:1865 (R;US) 

Monthly Energy Review, February 1982, 10:2449 (R;US) 

Monthly Energy Review, March 1983, 10:2460 (R;US) 


Understanding natural gas price decontrol, 10:1899 (R;US) 
Energy Models 
Model documentation of the gas analysis modeling system. 
Volume 1. Model overview, 10:2425 (R;US) 


Energy data report: natural gas monthly report, January 1982, 
10:1894 (R;US) 





Energy data report: natural gas monthly report, February 
1982, 10:1895 (R;US) 
data report: natural gas monthly report, March 1982, 
10:1896 (R;US) 
data report: natural gas monthly report, April 1982, 
10:1897 (R;US) 
data report: natural gas monthly report, May 1982, 
10:1898 (R;US) 
Fuel Consumption 
Monthly Energy Review, January 1982, 10:2476 (R;US) 


data report: natural gas monthly report, January 1982, 
10:1894 (R;US) — 
data report: natural gas monthly report, February 
1982, 10:1895 (R;US) 
data report: natural gas monthly report, March 1982, 
10:1896 (R;US) 
data report: natural gas monthly report, April 1982, 
10:1897 (R;US) 
Energy data report: natural gas monthly report, May 1982, 
10:1898 (R;US) 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
Prices 


An analysis of heterogeneity in residential sector fuel prices at 
various levels of aggregation, 10:2473 (J;US) 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
Understanding natural gas price decontrol, 10:1899 (R;US) 
Pricing Regulations 
Agricultural implications of natural gas deregulation. 
Agricultural economic report, 10:1903 (R;US) 
Production 
Energy data report: natural gas monthly report, January 1982, 
10:1894 (R;US) 
Energy data report: natural gas monthly report, February 
1982, 10:1895 (R;US) 
Energy data report: natural gas monthly report, March 1982, 
10:1896 (R;US) 
Energy data report: natural gas monthly report, April 1982, 
10:1897 (R;US) 
data report: natural gas monthly report, May 1982, 
10:1898 (R;US) 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
Research Programs 


Danish research in relation to the oil and gas field, 10:1842 
(R;DK;In Danish) 
Reserves 
US crude oil, natural gas, and natural gas liquids reserves. 1983 
annual report (Contains glossary), 10:1843 (R;US) 
Combustion 


Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 1. 
Technical report. Final report October 1982-February 1984, 
10:1877 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 2. 
Data supplement. Final report October 1982-February 1984, 
10:1878 (R;US) 


Development of improved plastic piping materials and systems 
for fuel gas distribution, 10:1904 (R;US) 

Development of improved plastic piping materials and systems 
for fuel gas distribution, 10:1907 (R;US) 

Effects of loads on the structural and fracture behavior of 
polyolefin gas piping, 10:1905 (R;US) 

“a. of polybutylene as a gas piping material, 10:1906 

-US . 
—- weathering of plastic pipe, 10:1908 (R;US) 


Use of natural gas for cutting, welding etc. Literature survey, 
10:1910 (R;DK;In Danish) 
NATURAL GAS DEPOSITS 
Exploration 


Marine offshore outlook, 1984, 10:1857 (R;US) 
Fracturing 
Determination of mineback field site availability. Final report 6 
December 1982-5 April 1985, 10:1901 (R;US) 
Eastern gas shale (EGS) research, 10:1891 (R;US) 
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Offshore Sites 
Marine offshore outlook, 1984, 10:1857 (R;US). . 
NATURAL GAS DISTRIBUTION SYSTEMS 
Weathering 
Outdoor weathering of plastic pipe, 10:1908 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
Data Compilation 
- Monthly Petroleum Statistics Report, December 1981, 10:1864 
(R;US) 
Reserves 
US crude oil, natural gas, and natural gas liquids reserves. 1983 
annual report (Contains glossary), 10:1843 (R;US) 
NATURAL GAS POLICY ACT 
Economic Impact 
Understanding natural gas price decontrol, 10:1899 (R;US) 
Modifications 
Agricultural implications of natural gas deregulation. 
Agricultural economic report, 10:1903 (R;US) 
NATURAL GAS WELLS 


Field demonstration of tailored pulse fracturing as an oil and 
gas stimulation process. Final report, 10:1856 (R;US) 
Ground Subsidence 
Subsidence monitoring at two geopressured wells in Louisiana. 
Annual report November 1980-November 1981, 10:1889 
(R;US) 
NATURAL GASOLINE 
See NATURAL GAS LIQUIDS 
NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL RADIOACTIVITY 
For unspecified naturally occurring radioisotopes only; not for 
BACKGROUND RADIATION. 
Radiation Monitoring 
Contribution to the study of natural radioactivity in the north 
region of Haute-Vienne department, 10:3333 (R;FR;In 
French) 
NATURE RESERVES 
Baseline Ecology 
Proposal to establish a National Environmental Research Park 
at El Faro, Fajardo, Puerto Rico, 10:2434 (R;US) 
NAVAL OIL SHALE RESERVES 
Government Policies 
Lease parcel/priority study curtailed status final report. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1929 (R;US) 
Hydrology 
Interim hydrology report for NOSR 1. Naval Oil Shale 
Reserves management support and systems engineering 
project, 10:1915 (R;US) 
NOSR 1 hydrology data book. Naval Oil Shales Reserves 
management support and systems engineering project. 
Volume 4, 10:1914 (R;US) 


Leasing 
NOSR 2 oil and gas leasing study. Naval Oil Shale Reserves 
management support and systems engineering project, 
10:1930 (R;US) 
Pipelines 
Preliminary analysis of pipeline corridor alternatives for Naval 
Oil Shale Reserve 1, 10:1936 (R;US) 
Recommendations 
Lease parcel/priority study curtailed status final report. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1929 (R;US) 
Resource Development 
Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 
Site Surveys 
Off-site Access Study for NOSR 1. Draft, 10:1937 (R;US) 
NAVAL PETROLEUM RESERVE 
Elk Hills marks a milestone, 10:1845 (J;ZZ) 
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NEBULAE 


Emission Spectra 
W3 North: far-infrared and radio molecular observations, 
10:3553 (R;US) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM CHLORIDES 


Hydration 
Hydration of the chloride ion in neodymium chloride solutions 
determined by neutron diffraction, 10:2880 (J;US) 
NEON 
Intermolecular Forces 
Electron-gas plus damped-dispersion model for intermolecular 
forces: the rare-gas and Ha-He, Ha-Ne, and He-Ar potentials, 
10:2867 (J;US) 
NEON 20 REACTIONS 


Reactions 
Identification of complete-charge-transfer reactions for 
Ne+ '*7Au, 10:3821 (RA;DE) 
Study of transfer and breakup reactions with the plastic box, 
10:3829 (R;US) 


Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 

Deep Inelastic Heavy Ion Reactions 

Neutrons in coincidence with projectile-like fragments from 

the reaction “Ho + *°Ne, 10:3808 (RA;DE;In German) 
Fusion Reactions 

Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 

Simple recipe to calculate fusion cross sections, 10:3779 
(RA;DE) 


Interactions 
Overlap model for fragment yields in heavy-ion reactions, 
10:3822 (RA;DE) 
Two sources of fast forward-emitted a-particles, 10:3823 
(RA;DE) 
Inelastic Scattering 
Mutual excitation in the inelastic scattering of sup(20,22)Ne on 
*4Mg, 10:3778 (RA;DE;In German) 
Quasi-Fission 
Neutron multiplicity as a gauge for total excitation energy and 
transferred linear momentum, 10:3832 (RA;DE) 
Total Cross Sections 
Direct measurements of total reaction cross sections at E/A = 
30 and 83 MeV, 10:3780 (RA;DE;In German) 
Transfer Reactions 
Study of transfer and breakup reactions with the plastic box, 
10:3829 (R;US) 
NEON 20 TARGET 
Carbon 12 Reactions 
Heavy-ion fusion at sub-barrier energies, 10:3763 (RA;DE) 
NEON 22 REACTIONS 
Inelastic Scattering 
Mutual excitation in the inelastic scattering of sup(20,22)Ne on 
4Mg, 10:3778 (RA;DE;In German) 
NEON 25 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
NEON 26 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
NEON IONS 
Ton-Atom Collisions 
3d sigma excitation in slow Ne-Ar collisions, 10:3612 (RA;DE) 
NEOPENTANE 
See 2-2-DIMETHYLPROPANE 


NEPTUNIUM 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 
Isomer ratio calculations using modeled discrete levels, 10:3812 
(R;US) 
The fission cross section of *’Np relative to °U from 0.1 to 
9.4 MeV, 10:3835 (J;US) 
NEPTUNIUM ALLOYS 
Specific Heat 
New heavy-fermion system, NpBe:s, with a comparison to 
UBeis and PuBeis, 10:2646 (J;US) 
Superconductivity 
New heavy-fermion system, NpBe:s, with a comparison to 
UBeis and PuBeis, 10:2646 (J;US) 
NETHERLANDS 
Fuel Consumption 
Fuel consumption per employee in the industry. An analysis of 
the application of this key figure, 10:2541 (R;NL;In Dutch) 
Heat Recovery Equipment 
Heat recovery techniques. A survey of possibilities and 
applications, 10:2540 (R;NL;In Dutch) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 


Upgraded waterflow calorimetry for a total beam energy 
system for doublet III neutral beams, 10:4112 (BA;US) 
Energy Transfer 
Upgraded waterflow calorimetry for a total beam energy 
system for doublet III neutral beams, 10:4112 (BA;US) 
NEUTRAL BEAM SOURCES 
Impurities 
Neutral beam injector oxygen impurity measurements and 
concentration reduction via gettering processes, 10:4009 
(R;US) 
NEUTRAL PARTICLES 
Multiple Production 
Total neutral energy spectra in the central region of a-a, d-d 
and p-p interactions at Vssub(NN) = 31 GeV per nucleon 
pair at the CERN ISR, 10:3686 (J;NL) 
NEUTRINO OSCILLATION 
Neutrino-induced muon flux underground and search for 
neutrino oscillations, 10:3702 (J;US) 
Preliminary results of nu/sub e/e~ scattering at LAMPF, 
10:3676 (R;US) 
Research Programs 
Research in elementary particle physics. Progress report, 
March 1, 1984-February 29, 1985, 10:3663 (R;US) 
Search for neutrino oscillations. Technical progress report, 16 
November 1983-15 January 1985, 10:3673 (R;US) 
NEUTRINO-ELECTRON INTERACTIONS 
See also ANTINEUTRINO-ELECTRON INTERACTIONS 
Elastic Scattering 
Preliminary results of nu/sub e/e~ scattering at LAMPF, 
10:3676 (R;US) 
Total Cross Sections 
Preliminary results of nu/sub e/e~ scattering at LAMPF, 
10:3676 (R;US) 
NEUTRINO-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 
Proposal to study the weak neutral current at the Tevatron. 
Technical progress report, 10:3670 (R;US) 
Weak Neutral Currents 
Proposal to study the weak neutral current at the Tevatron. 
Technical progress report, 10:3670 (R;US) 
NEUTRINOS 
See also ANTINEUTRINOS 
SOLAR NEUTRINOS 
Leptonic Decay 
Heavy unstable neutrinos from weak boson decays, 10:3706 
G;NL) 





Particle Production 
Searching for new W's and associated neutrinos, 10:3708 
(RUS) 
Research Programs 
Bubble chamber studies of hadron and photon interactions. 
Progress report, April 1, 1984-September 30, 1984, 10:3669 


(R;US) 
NEUTRON ACTIVATION ANALYSIS 


Neutron beam facility at TRIUMF, 10:3153 (R;CA) 
Polarized Beams 
Neutron beam facility at TRIUMF, 10:3153 (R;CA) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 
Position Sensitive Detectors 
Neutron position-sensitive scintillation detector, 10:3205 (P;US) 
Counters 


Neutron position-sensitive scintillation detector, 10:3205 (P;US) 
NEUTRON DETECTORS 
See also FISSION FOIL DETECTORS 
Calibration 
Analysis of measurements with personnel dosimeters and 
instruments for determining neutron dose equivalent 
at nuclear power plants, 10:3183 (RA;US) 


Design 
Approaches to ultrafast neutron detectors, 10:3202 (R;US) 


Overview of neutron dosimetry in Canada, 10:3181 (RA;US) 


Analysis of measurements with personnel dosimeters and 
portable instruments for determining neutron dose equivalent 
at nuclear power plants, 10:3183 (RA;US) 

Time Resolution 

Approaches to ultrafast neutron detectors, 10:3202 (R;US) 
NEUTRON DOSIMETRY 
Activation Detectors 
Evaluation of the “Cu activation foil for determining the 
neutron dose in the energy range of 1 eV to 1 MeV, 10:3174 
(R;US) 

Albedo-Neutron Dosemeters 

Albedo neutron dosimeter on CR-39 track detector, 10:3187 
(RA;US) 

Measurement of reflected neutrons in a calibration room 
simulating realistic field conditions, 10:3193 (RA;US) 

Data Acquisition 
CENDOS programs in neutron dosimetry, 10:3876 (RA;US) 

Data Analysis 
CENDOS programs in neutron dosimetry, 10:3876 (RA;US) 

Dielectric Track Detectors 
Status of personnel neutron dosimetry in Mexico, 10:3180 

(RA;US) 

Neutron Detectors 

Analysis of measurements with personnel dosimeters and 
portable instruments for determining neutron dose equivalent 
at nuclear power plants, 10:3183 (RA;US) 

Overview of neutron dosimetry in Canada, 10:3181 (RA;US) 

Neutron Spectrometers 
Personnel neutron dosimetry in the UKAEA, 10:3182 (RA;US) 

Photographic Film Detectors 

Albedo neutron dosimeter on CR-39 track detector, 10:3187 
(RA;US) 

Modifying the response of electrochemically-etched CR-39 
polymeric nuclear track detector for fast-neutron dosimetry, 
10:3197 (RA;US) 

Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 

towards a track-etch neutron dosimetry system, 

10:3188 (RA;US) 

Recent studies on CR-39 for neutron dosimetry, 10:3189 
(RA;US) 

Simple and sensitive fast neutron dosimeter using CR-39, 
10:3190 (RA;US) 

SSNTD calibration in a neutron source, 10:3196 (RA;US) 
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Photographic Film Dosemeters 
NTA emulsion: an ill-reputed but misjudged neutron detector, 
10:3186 (RA;US) 
Progress with the CR-39 polymer, 10:3198 (RA;US) 
Plastic Scintillation Detectors 
BC-454 boron-loaded plastic scintillator, 10:3195 (RA;US) 
Counters 


Mixed field (neutron and gamma) dose equivalent measuring 
instrument, 10:3184 (RA;US) 
Portable microdosimetry system, 10:3199 (R;US) 
Progress with the pocket rem meter, 10:3185 (RA;US) 
Reviews 

Personnel neutron dosimetry in the UKAEA, 10:3182 (RA;US) 
Standardization 

Overview of neutron dosimetry in Canada, 10:3181 (RA;US) 
Surface Barrier Detectors 

Small size neutron and gamma dosimeter with a single silicon 
surface barrier detector, 10:3191 (RA;US) 

Thermoluminescent Dosemeters 

Complex personal dosimeter, 10:3194 (RA;US) 

Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 

Tissue-Equivalent Detectors 
Portable microdosimetry system, 10:3199 (R;US) 
NEUTRON HEATING 
See RADIATION HEATING 
NEUTRON IMPORTANCE FUNCTION 
Monte Carlo Method 
Importance estimation in forward Monte Carlo calculations, 
10:3866 (J;US) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON REACTIONS 
Capture 

Average resonance capture studies of #°*Ru, 10:3793 (R;US) 

Electric dipole transitions from neutron capture in '°’Er 
resonances, 10:3815 (J;US) 

Gamma-ray production due to neutron interactions with 
copper for neutron energies between 0.7 and 10.5 MeV, 
10:3792 (J;US) 

Study of the low-lying states in '"*Hf through the neutron 
capture reaction, 10:3805 (R;US) 

Cross Sections 

Measurements of the neutron fission cross sections of 7*°U and 

239Pu, 10:2294 (J;US) 
Elastic Scattering 

Energy dependence of neutron scattering from °*Pb in the 

energy range 7—50 MeV, 10:3830 (J;US) 
Fission 

The fission cross section of *°7Np relative to *5U from 0.1 to 

9.4 MeV, 10:3835 (J;US) 
Inelastic Scattering 

Energy dependence of neutron scattering from *°*Pb in the 
energy range 7—50 MeV, 10:3830 (J;US) 

Gamma-ray production due to neutron interactions with 
copper for neutron energies between 0.7 and 10.5 MeV, 
10:3792 (J;US) 

Measuring Methods 

Measurements of the neutron fission cross sections of 7**U and 

239Pu, 10:2294 (J;US) 
Pickup Reactions 

The *2C(n,a) reaction and the kerma factor for carbon at E 

/SUB n/ = 14.1 MeV, 10:3775 (J;US) 
Total Cross Sections 

The total neutron cross sections of **°Bk and ™°Cf below 100 

eV, 10:3836 (J;US) 
NEUTRON SOURCES 

Excludes reactors even when used as neutron sources. 

Status of personnel neutron dosimetry in Mexico, 10:3180 
(RA;US) 

Calibration 

Determination of the neutron energy and neutron fluxes for a 

laboratory-fabricated neutron generator, 10:3871 (R;TW) 
Fabrication 
SSNTD calibration in a neutron source, 10:3196 (RA;US) 
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Multiplication Factors 
Analysis of the multiplication of D-T neutron sources in 
blanket materials of fusion reactors, 10:4058 (R;DE) 
Performance 
Investigation of the output parameters of the pulsed neutron 
generator NGI-5, 10:2993 (TG;US) 
Pulsed Neutron T 
TOF experiments and plans at JAERI-FNS, 10:4081 (RA;JP;In 
Japanese) 
NEUTRON SPECTRA 
Errors 
Influence of materials and counting-rate effects on *He neutron 
spectrometry, 10:2019 (R;US) 
NEUTRON SPECTROMETERS 
Counting Rates 
Influence of materials and counting-rate effects on *He neutron 
spectrometry, 10:2019 (R;US) 
Performance 
Personnel neutron dosimetry in the UKAEA, 10:3182 (RA;US) 
NEUTRON STARS 
Star Evolution 
Old and new neutron stars, 10:3567 (R;US) 
NEUTRON TRANSPORT 
Multigroup Theory 
Multigroup transfer matrices for charged-particle and neutron- 
induced reactions Part III: Energy conservation and local 
deposition, 10:2300 (J;US) 
Transfer Matrix Method 
Multigroup transfer matrices for charged-particle and neutron- 
induced reactions Part III: Energy conservation and local 
deposition, 10:2300 (J;US) 
NEUTRON TRANSPORT THEORY 
Integral Equations 
Some aspects of the integral transport method for the deep 
penetration problem, 10:3867 (J;US) 
Monte Carlo Method 
MCNP code, 10:2292 (R;US) 
NEUTRON-RICH ISOTOPES 
Magnetic Dipole Moments 
Study of magnetic moments of nuclear excited states at 
TRISTAN, 10:3794 (R;US) 
NEUTRONS 


Analysis of the multiplication of D-T neutron sources in 
blanket materials of fusion reactors, 10:4058 (R;DE) 
Beta Decay 
B-decay asymmetry of the free neutron, 10:3747 (J;FR) 
Time reversal invariance in polarized neutron beta decay, 
10:3748 (J;FR) 


Validated deep-penetration, air-over-ground, neutron/gamma- 
ray transport, 10:3868 (J;US) 
Multiplication Factors 
Analysis of the multiplication of D-T neutron sources in 
blanket materials of fusion reactors, 10:4058 (R;DE) 
Radiation Doses 
Validated deep-penetration, air-over-ground, neutron/gamma- 
ray transport, 10:3868 (J;US) 


Measurement of reflected neutrons in a calibration room 
simulating realistic field conditions, 10:3193 (RA;US) 
NEVADA 
Pines 
Dendrochronology of bristlecone pine: a progress report, 
10:3526 (J;US) 
Thermal Springs 
Hydrogeochemical investigation of thermal springs in the 
Black Canyon - Hoover Dam area, Nevada and Arizona, 
10:2182 (R;US) 
NEVADA TEST SITE 
Mineral Resources 
Mineral inventory of the Nevada Test Site, and portions of 
Nellis Bombing and Gunnery Range Southern Nye County, 
Nevada. Final report, 10:1976 (R;US) 
Research 
Nevada Test Site Experimental Farm: summary report 1963- 
1981, 10:3325 (R;US) 


NEW HAMPSHIRE 
Biomass Plantations 
Assessment of biomass harvesting on small woodlots in New 
Hampshire, 10:2081 (R;US) 
NEW MEXICO 
Coal Deposits 
New Mexico coal market study: an economic analysis of the 
competitive position of New Mexico coal in western coal 
markets. Module I, Volume I, 10:1839 (R;US) 
Coal Reserves 
New Mexico coal market study: an economic analysis of the 
competitive position of New Mexico coal in western coal 
markets. Module I, Volume I, 10:1839 (R;US) 
Energy Demand 
New Mexico coal market study: an economic analysis of the 
competitive position of New Mexico coal in western coal 
markets. Module I, Volume I, 10:1839 (R;US) 
NEWFOUNDLAND 
Birds 
Lesser Black-backed Gull, Larus fuscus, in Labrador waters, 
10:3386 (J;CA) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NGL 
See NATURAL GAS LIQUIDS 
NICKEL 
Activation Analysis 
' Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 


Potential toxicity from nickel contamination of intravenous 

fluids, 10:3444 (J;US) 
Catalytic Effects 

CO methanation on low-weight loading Ni/AlOs: multiple 
reaction sites, 10:2864 (J;US) 

Model catalytic studies over metal single crystals, 10:2649 
(J;US) 

Promoter modifications of catalytic activity and selectivity. 
Progress report, April 1, 1984-October 1, 1984, 10:2046 
(R;US) 

Crack Propagation 

Sub-critical intergranular crack growth of iron and nickel, 
10:2699 (J;US) 

Dislocations 

Effect of hydrogen on the dislocation structure of deformed 

nickel, 10:2690 (J;US) 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Electron Collisions 

Precursor adsorption of oxygen on Ni(111) and the activation 

energy for chemisorption, 10:2643 (J;US) 
Embrittlement 

Chemical state investigation of grain boundary segregated 

sulfur in polycrystalline nickel, 10:2710 (J;US) 
Spectroscopy 


Use of emission metry for the determination of 
impurities in metals, 10:2837 (R;ZA) 
Fracture Properties 
Sub-critical intergranular crack growth of iron and nickel, 
10:2699 (J;US) 
Hydrogen Embrittlement 
Effect of hydrogen on the dislocation structure of deformed 
nickel, 10:2690 (J;US) 
Intergranular Corrosion 
Chemical state investigation of grain boundary segregated 
sulfur in polycrystalline nickel, 10:2710 (J;US) 
Multi-Element Separation 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Oxidation 
Ion beam techniques for the deposition of ceramic thin films, 
10:2744 (BA;US) 
Physical Radiation Effects 
Dislocation/obstacle interactions during low dose irradiation 
creep of nickel (Deuteron irradiation), 10:2672 (J;NL) 





NICKEL 
Pollution Sources 


Pollution Sources 
Locating and estimating air emissions from sources of nickel, 
10:3278 (R;US) 
Quantitative Chemical Analysis 
Use of emission spectrometry for the determination of 
impurities in metals, 10:2837 (R;ZA) 


Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Sorptive Properties 
Chemisorption theory: adsorption on copper-nickel alloys and 
titanium surface embrittlement. Final research report, June 
15, 1983-June 14, 1984, 10:2603 (R;US) 
Coordination chemistry of pyridines of Ni(100), 10:2890 (J;US) 
Sulfur Content 
Sub-critical intergranular crack growth of iron and nickel, 
10:2699 (J;US) 
Surface Properties 
Model catalytic studies over metal single crystals, 10:2649 
(J;US) 
Ultrasonic Testing 
Modeling for ultrasonic nondestructive evaluation or columnar 
structures in anisotropic materials. Progress report, 10:3035 
(R;US) 
ptake 
Radiobiological investigation of uptake in standing crops. 
Farming crops uptake of trace elements from soil and 


atmosphere, 10:3313 (R;SE;In Swedish) 
Work Functions 


Precursor adsorption of oxygen on Ni(111) and the activation 


energy for chemisorption, 10:2643 (J;US) 
NICKEL 58 REACTIONS 
Fission 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
Fusion Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
NICKEL 58 TARGET 
Alpha Reactions 
Folding-model analysis of elastic and inelastic a-particle 
scattering using a density-dependent force, 10:3788 (J;NL) 
Carbon 13 Reactions 
Charge exchange reaction **Ni (*°C,?°N) 5*Co, 10:3785 
(RA;DE;In German) 
Proton Reactions 
200 MeV proton scattering on nuclei. Energetic proton 
analysis at large angle, 10:3781 (R;FR;In French) 
NICKEL 63 
Adsorption 
Organic compl t-enhanced mobility of toxic elements in 
low-level wastes, 10:2004 (R;US) 
NICKEL 64 REACTIONS 
Fission 
“aan fission in heavy systems near the barrier, 10:3795 
Fusion Reactions 
oy fission in heavy systems near the barrier, 10:3795 
NICKEL ALLOYS 
See also ALLOY-A-286 


CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 


Cracks 
Effects of antimony additions on the fracture of nickel at 600 
C, 10:2718 (J;US) 
Ductile-Brittle Transitions 
Toughness variation with test temperature and cooling rate for 
liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 





Effects of antimony additions on the fracture of nickel at 600 
C, 10:2718 (J;US) 


Toughness variation with test temperature and cooling rate for 
liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 


Toughness variation with test temperature and cooling rate for 
liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 
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Physical Radiation Effects 
Effect of pulsed irradiation on void swelling of a pure 
austenitic alloy (Nickel ions), 10:2684 (J;NL) 
Temperature aspects of pulsed ion bombardment in an 
austenitic alloy, 10:2677 (J;NL) 
Protective Coatings 
Modeling degradation and failure of Ni-Cr-Al overlay 
coatings, 10:2630 (R;US) 
Sintering 
Liquid-phase sintering of TiC-Ni composites, 10:2758 (J;US) 
NICKEL BASE ALLOYS 
See also ALLOY-IN-100 
ALLOY-IN-738 
INCONEL ALLOYS 
Corrosion Resistance 
Effects of alloy composition on cyclic flame hot-corrosion 
attack of cast nickel-base superalloys at 900 deg C, 10:2628 
(R;US) 
Fracture Properties 
Metallographic observations of dynamic recrystallization in 
NisAl, 10:2691 (J;US) 
Physical Radiation Effects 
Effect of implanted helium on the microstructure and creep 
properties of ordered (Fesub(0.49)Nisub(0.51))sV alloys 
(Helium irradiation), 10:2653 (J;NL) 
Microstructure and bend ductility of a (Fe,Ni)sV ordered alloy 
irradiated in HFIR, 10:2679 (J;NL) 
TEM- investigation of solute redistribution under irradiation 
(Electron beams and ion beams), 10:2676 (J;NL) 





Metallographic observations of dynamic recrystallization in 
NisAl, 10:2691 (J;US) 
NICKEL CARBIDES 
Physical Radiation Effects 
Radiation-induced microstructural changes in Ni-C and Pt-C 
alloys (Electrons), 10:2720 (BA;GB) 
NICKEL COMPOUNDS 


See also NICKEL CARBIDES 
NICKEL OXIDES 


Binding Energy 
Heteronuclear diatomic transition-metal cluster ions in the gas 
phase: the bond energy of FeCo*, 10:2877 (J;US) 


Correlation between carcinogenic activities of nickel 
compounds and their potencies for stimulating erythropoiesis 
in rats, 10:3505 (BA;US) 

Nickel induction of microsomal heme oxygenase activity in 

\ rodents, 10:3396 (J;US) 

Tissue Distribution 
Nickel induction of microsomal heme oxygenase activity in 
rodents, 10:3396 (J;US) 
NICKEL ISOTOPES 
See also NICKEL 63 
Energy Levels 
Structure of isovector spin excitations in nuclei, 10:3858 (J;US) 
NICKEL OXIDES 
Phase Studies 

Precipitation and solid solubility in the system NiO-Cr2Os, 

10:2752 (J;US) 
Solubility 

Solubility of the NiO fuel cell cathode in LigCOs-K2COs melts 

as determined by cyclic voltammetry, 10:2497 (J;US) 
NICKEL-CHROMIUM STEELS 
Corrosion Resistance 

Effects of phosphorus and molybdenum on the caustic stress 

corrosion cracking of NiCrMoV steels, 10:2593 (R;US) 
NICKEL-ZINC BATTERIES 
Battery Separators 

Supported liquid membrane battery separators. Final report, 

10:2418 (R;US) 
NICOTIANA 
Radiosensitivity 

Radiosensitivity of Nicotiana protoplasts. Action on cell; cycle 
effects of low dose and fractionated irradiations; biological 
repair, 10:3465 (R;FR;In French) 

NILSSON MODEL 
See NILSSON-MOTTELSON MODEL 
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NILSSON POTENTIAL 

See NILSSON-MOTTELSON MODEL 
NILSSON SCHEME 

See NILSSON-MOTTELSON MODEL 
NILSSON-MOTTELSON MODEL 


Symmetry 
Nilsson model and the U(6/12) symmetry scheme, 10:3859 
(J;US) 
U 


Nilsson mcdel and the U(6/12) symmetry scheme, 10:3859 
G;US) 
NIMONIC PE16 
Physical Radiation Effects 
Fatigue performance of HFIR-irradiated nimonic PE-16 at 
430°C, 10:2680 (J;NL) 
Non-isothermal irradiation creep of nickel alloys Inconel 706 
and PE-16, 10:2632 (R;US) 
NIOBIUM 
Fracture Properties 
Micromechanisms of cleavage behavior for Mo, Nb, and Mo- 
Nb alloy crystals as probed by synchrotron radiation 
topography, 10:2606 (R;US) 
NIOBIUM 93 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Thermalization in high energy nuclear collisions, 10:3789 
G;NL) 
Heavy Ion Reactions 
Compression and expansion at the Bevalac, 10:3801 (R;US) 
NIOBIUM 93 TARGET 
Niobium 93 Reactions 
Compression and expansion at the Bevalac, 10:3801 (R;US) 
Thermalization in high energy nuclear collisions, 10:3789 
(J;NL) 
NIOBIUM ALLOYS 


See also INCONEL 600 
INCONEL 706 
NIOBIUM BASE ALLOYS 


Crystal-Phase Transformations 
Effect of extrusion on the gamma-phase composition of the U- 
2.4Nb alloy, 10:2689 (J;US) 


Etching 
Electrochemical etching of titanium alloy castings, 10:2900 
(J;GB) 


Extrusion 
Effect of extrusion on the gamma-phase composition of the U- 
2.4Nb alloy, 10:2689 (J;US) 


Micromechanisms of cleavage behavior for Mo, Nb, and Mo- 
Nb alloy crystals as probed by synchrotron radiation 
topography, 10:2606 (R;US) 

Hydrogen Embrittlement 

Effects of hydrogen on mechanical properties of vanadium- 

niobium alloys, 10:2703 (J;US) 
Mechanical Properties 

Effects of hydrogen on mechanical properties of vanadium- 

niobium alloys, 10:2703 (J;US) 
Phase Transformations 
Model for growth of beta-phase particles in zirconium-2.5 wt% 
niobium, 10:2728 (R;CA) 
Surface Properties 
Electrochemical etching of titanium alloy castings, 10:2900 
(J;GB) 
NIOBIUM BASE ALLOYS 

Phase Studies 

Characterization of Nb-8 wt % Al wires by analytical electron 
microscopy, 10:2596 (R;US) 
NIOBIUM HYDRIDES 

Binding Energy 

First-principles investigation of metal-hydrogen interactions in 
NbH, 10:2801 (J;US) 

Phonons 

First-principles investigation of metal-hydrogen interactions in 
NbH, 10:2801 (J;US) 
NIOBIUM IONS 

Energy-Level Transitions 

Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 


Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
NIOBIUM NITRIDES 


Superconductivity 
Application of NbN films to the development of very high 
field superconducting magnets, 10:2950 (R;US) 
NIOBIUM SELENIDES 
Mode locking and chaos in sliding charge-density-wave 
systems, 10:2730 (R;US) 
NIPER 
Chemical Composition 
Processing and thermodynamics research. Volume II. 
Quarterly technical report, April 1-June 30, 1984, 10:1861 
(R;US) 
Physical Properties 
Processing and thermodynamics research. Volume II. 
Quarterly technical report, April 1-June 30, 1984, 10:1861 
(R;US) 
Research Programs 
Energy production research. Volume I. Quarterly technical 
report, April 1-June 30, 1984, 10:1855 (R;US) 
Processing and thermodynamics research. Volume II. 
ly technical report, April 1-June 30, 1984, 10:1861 
(R;US) 
Utilization research. Volume III. Quarterly technical report, 
April 1-June 30, 1984, 10:1885 (R;US) 
NITRATES 
Gas Chromatography 
Isolation of mononitrated polycyclic aromatic hydrocarbons in 


i by gas 
energy analyzer, 10:2842 (J;US) 


Oxidation 
Applicability of laboratory kinetics studies to the evaluation of 
aqueous phase atmospheric oxidation of sulfur-IV, 10:3249 
(R;US) 
Thermal Analysis 
Isolation of mononitrated polycyclic aromatic hydrocarbons in 


ion by gas 
energy analyzer, 10:2842 (J;US) 
NITRIC ACID 
Quantitative Chemical Analysis 
Determination of free acid by standard addition with potassium 
as complexant, 10:2843 (J;US) 


Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in process heaters. Volume 1. 
Technical report. Final report October 1982-February 1984, 
10:1877 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 2. 
Data supplement. Final report October 1982-February 1984, 
10:1878 (R;US) 

NITRO COMPOUNDS 
See also NITROBENZENE 
NITROMETHANE 


Potentiometric microdetermination of ammonium salts of some 
nitroheterocycles, 10:2853 (J;AT) 
NITROBENZENE 
Chemical Radiation Effects 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
Electron Transfer 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 





Atom-Atom Collisions 
Calculation of the Ar-2s and Ar-2p excitation probabilities in 
the collision systems N+ Ar and G+Ar, 10:3625 (RA;DE;In 
German) 


Photoelectron studies of resonant multiphoton ionization of 
molecular nitrogen, 10:3635 (J;US) 
Raman Spectroscopy 
Laser-based diagnostics for coal gasification instrumentation, 
10:1736 (R;US) 
NITROGEN 14 REACTIONS 
Fusion Reactions 
Heavy-ion fusion at sub-barrier energies, 10:3763 (RA;DE) 
NITROGEN 14 TARGET 
Boron 10 Reactions i 
Heavy-ion fusion at sub-barrier energies, 10:3763 (RA;DE) 
NITROGEN 19 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
NITROGEN 20 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
NITROGEN COMPOUNDS 


See also NITRATES 
NITROGEN FLUORIDES 
NITROGEN OXIDES 


Energy 
Multinuclear NMR studies of electron distributions: 1*N, 14°C, 
and *Mo spectra of nitrosyl and thionitrosyl complexes of 
chromium, molybdenum, and tungsten, 10:2892 (J;US) 


Chemical Preparation 
Thionitrosyl and bridging sulfide complexes of 


dicarbonyl[hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
Structure 


Multinuclear NMR studies of electron distributions: '*N, 14°C, 
and “Mo spectra of nitrosyl and thionitrosyl complexes of 
chromium, molybdenum, and tungsten, 10:2892 (J;US) 

Fluorescence 
Total solid-surface room-temperature luminescence for analysis 
of mixtures, 10:2852 (J;US) 
Infrared Spectra 
Thionitrosyl and bridging sulfide complexes of 
dicarbonyl[hydridotris(3,5-dimethylpyrazoly])borato]metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 


Total solid-surface room-temperature luminescence for analysis 
of mixtures, 10:2852 (J;US) 
NITROGEN DIOXIDE 
NO, 
Effects 
Effects of sulfuric acid and nitrogen dioxide on airway 
responsiveness of the guinea pig, 10:3508 (J;US) 


Effects of sulfuric acid and nitrogen dioxide on airway 
responsiveness of the guinea pig, 10:3508 (J;US) 
NITROGEN FLUORIDES 
Conformational Changes 
Barrier to inversion in NF* s, 10:3634 (J;US) 


Spectroscopy 
Barrier to inversion in NF* s, 10:3634 (J;US) 
Stereochemistry | 
Barrier to inversion in NF* s, 10:3634 (J;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 


Air Pollution Abatement 
Application of combustion modification technology for 
NO/sub x/ control to process heaters, 10:3086 (RA;US) 
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Application of combustion modification technology for 
NO/sub x/ control to cement kilns, 10:3092 (RA;US) 

Bench-scale NO emissions testing of world coals: influence of 
particle size and temperature, 10:3082 (RA;US) 

Combustion modifications for coal-fired stoker boilers, 10:3088 
(RA;US) 

Combustion modification to reduce wood stove emissions, 
10:2514 (RA;US) 

Comparison of emissions from residential wood/coal stoves 
and a novel wood-chip-fired heating system, 10:2513 
(RA;US) 

Correlation of NO/sub x/ emissions with basic physical and 
chemical characteristics of coal, 10:3083 (RA;US) 

Development of a low NO/sub x/ burner for enhanced oil 
recovery, 10:1853 (RA;US) 

Emission control methods for large stationary engines. Part I. 
Combustion modifications for spark gas engines, 10:2576 
(RA;US) 

Emission control methods for large stationary engines. Part IT. 
Combustion modifications for diesel engines, 10:2577 
(RA;US) 

Emission control methods for large stationary engines. Part III. 
Catalytic NO/sub x/ reduction by ammonia, 10:2578 
(RA;US) 

Environmental assessment of industrial process combustion 
equipment modified for low-NO/sub x/ operation, 10:1854 
(RA;US) 

Environmental assessment of industrial boilers firing coal-liquid 
mixtures and wood, 10:3091 (RA;US) 

Environmental trends in resource recovery, 10:2559 (RA;US) 

Evolution of fuel bound nitrogen during heavy oil pyrolysis, 
10:1884 (RA;US) 

Formation and control of pollutant emissions during stoker- 
fired coal combustion, 10:1832 (RA;US) 

Gas phase reaction kinetics of NO/sub x/ formation from fuel 
nitrogen in fossil fuel combustion, 10:3084 (RA;US) 

Influence of scale and fuel properties on fuel-oil atomizer 
performance, 10:3081 (RA;US) 

Low-NO/sub x/ fiber burner application to gas-fired firetube 
boilers, 10:3090 (RA;US) 

NO/sub x/ generation, emission and control from cement kilns 
in the United States, 10:3087 (RA;US) 

Structure of turbulent diffusion flames and nitric oxide 
formation, 10:3085 (RA;US) 

Air Pollution Control 

Emulsion fuel and oxidation catalyst technology for stationary 
diesel engines, 10:2210 (RA;US) 

Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 1. Technical results. Final 
report June 1981-November 1983, 10:1886 (R;US) 

Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 2. Data supplement. Final 
report June 1981-November 1983, 10:1887 (R;US) 

Evaluation and application of generalized pulverized coal 
combustion/ gasification models, 10:1727 (RA;US) 

Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Draft, 10:1708 (R;US) 

Trace emissions in resource recovery problems, issues and 
possible control techniques, 10:3246 (RA;US) 

Chemical Reaction Kinetics 

Kinetics of reactive dissolution of nitrogen oxides into aqueous 

solution, 10:3360 (BA;US) 
Chemical Reaction Yield 

Evolution of fuel bound nitrogen during heavy oil pyrolysis, 

10:1884 (RA;US) 
Emission 

Evaluation of recent SO/sub x/ and NO/sub x/ emission 

inventories, 10:3248 (R;US) 
NITROMETHANE 
Photon-Molecule Collisions 

Experimental studies in molecular fragmentation: processes, 

energetics and diagnostics, 10:3630 (R;US) 
NITROUS OXIDE 
N20. 
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Solvent 
Solubility of uranium hexafluoride in some low-temperature 
solvents, 10:2924 (J;US) 
NO, 2 FUEL OIL 
See HEATING OILS 
NOISE (REACTOR) 
See REACTOR NOISE 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
Models 
Use of field-flaw interaction theories to quantify and improve 
inspection reliability, 10:3041 (BA;US) 
NON-EQUILIBRIUM PLASMA 
Statistical Models 
Statistical discription of the Chirikov-Taylor model, 10:3971 
(RA;JP) 
NONLINEAR PROGRAMMING 
Codes 


User's guide for NPSOL (Version 2.1): a Fortran package for 
nonlinear programming, 10:4140 (R;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 
See GASEOUS WASTES 
LIQUID WASTES 
SOLID WASTES 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOVA FACILITY 
Research Programs 
Laser program annual report 1983 , 10:4076 (R;US) 
NOVETTE FACILITY 
Research Programs 
Laser program annual report 1983 , 10:4076 (R;US) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Reactor Operators 
Phased usage of training simulator for nuclear power plant, 
10:2336 (R;US) 
Reactor Simulators 
Phased usage of training simulator for nuclear power plant, 
10:2336 (R;US) 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NS OTTO HAHN 


NS Otto Hahn: Contamination measurements after 
decommissioning and release for further use, 10:2364 
(RA;DE;In German) 


NS Otto Hahn, 10:2337 (RA;DE;In German) 
Reactor Decommissioning 
NS Otto Hahn: Contamination measurements after 
decommissioning and release for further use, 10:2364 
(RA;DE;In German) 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Decay heat calculation with the C.E.A. radioactivity data bank 
(PEPIN Code), 10:2289 (R;FR) 
Manipulation and application of the INER-CSRL 218-group 
neutron cross section library, 10:2955 (R;TW) 
Comparative Evaluations 
Lumped fission product neutron cross sections based on 
ENDF/B-V for fast reactor analysis, 10:2277 (J;US) 
NUCLEAR DEFORMATION 
For deformation of not permanently deformed nuclei. 
Droplet Model 
Finite range Droplet Model, 10:3854 (R;US) 


NUCLEAR ENERGY 
Standards 

Nuclear Standards Master Index, January-June 1984, 10:2288 
(R;US) 

NUCLEAR EXPLOSION DETECTION 
Seismic Arrays 

Analysis of short-period P-coda measurements for presumed 
underground nuclear explosions in Eurasia. Final report 1 
January 1983-31 January 1984, 10:3232 (R;US) 

Q and its effect on short period P waves from explosions in 
central Asia. Semi-annual technical report July 1983- 
February 1984, 10:3240 (R;US) 

Underground Explosions 

Analysis of short-period P-coda measurements for presumed 
underground nuclear explosions in Eurasia. Final report 1 
January 1983-31 January 1984, 10:3232 (R;US) 

NUCLEAR EXPLOSIONS 

Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 

Classification 

Algorithmic design of a classification system 

detonations. Final report, 10:3230 (R;US) 
Computerized Simulation 

Nastran analysis comparison to shock tube tests used to 
simulate nuclear overpressures. Final report 1 October 1983- 
30 April 1984, 10:3231 (R;US) 

Seismic Detection 

Q and its effect on short period P waves from explosions in 
central Asia. Semi-annual technical report July 1983- 
February 1984, 10:3240 (R;US) 

Shock Waves 

Nastran analysis comparison to shock tube tests used to 
simulate nuclear overpressures. Final report 1 October 1983- 
30 April 1984, 10:3231 (R;US) 

Wave Propagation 

Q and its effect on short period P waves from explosions in 
central Asia. Semi-annual technical report July 1983- 
February 1984, 10:3240 (R;US) 

NUCLEAR FACILITIES 
See also FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 


NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Decommissioning 
Closeout report for the decontamination and i 
of the 203-S, 204-S, 205-S facilities, 10:1984 (R;US) 
Evaluation of Nuclear Facility issioning Projects 
program: status, 10:2280 (R;US) 
Decontamination 
Closeout report for the decontamination and 
of the 203-S, 204-S, 205-S facilities, 10:1984 US) 
Nuclear Materials Management 
Nondestructive assay system development for a plutonium 
scrap recovery facility, 10:2017 (R;US) 
Safety 


for at-sea nuclear 


Safety assessment of the Area 6 Decontamination Pad and 
Laundry, 10:3520 (R;US) 
Radiation Monitoring 
Radiological survey of Portsmouth Naval Shipyard, Kittery, 
Maine, and environs, 10:3334 (R;US) 
Safety Standards 
Guide to radiological accident considerations for siting and 
design of DOE nonreactor nuclear facilities, 10:2008 (R;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 


See also ALLOY NUCLEAR FUELS 
DISPERSION NUCLEAR FUELS 
SPENT FUELS 


Fuel Assembly Dismantling 
BRET fuel assembly dismantling machine, 10:2954 (R;US) 


BRET fuel assembly dismantling machine, 10:2954 (R;US) 





NUCLEAR FUELS 
Sol-Gel Process 


Sol-Gel Process 
Method and apparatus for controlled size distribution of gel 
microspheres formed from aqueous dispersions, 10:1949 
(P;US) 


Fuel transportation flask water impact tests, 10:2941 (R;GB) 
Be ag MATERIALS MANAGEMENT 


peyre of Wald's sequential probability 

nuclear materials cree 10:2016 (R;US) 
Nondestructive Analysis 

Integration of NDA instruments into the Savannah River Plant 
computer network, 10:2020 (R;US) 

Nondestructive assay system development for a plutonium 
scrap recovery facility, 10:2017 (R;US) 

NUCLEAR MATTER 


Compression and expansion at the Bevalac, 10:3801 (R;US) 
Expansion 

Compression and expansion at the Bevalac, 10:3801 (R;US) 
Mathematical Models 

Computational methods for the nuclear and neutron matter 


problems. Technical progress report, 10:3844 (R;US) 
NUCLEAR MEDICINE 
Meetings 


ratio test to 


15N symposium 1983, 10:3434 (R;DD;In German) 
NUCLEAR MOLECULES 
imolecular single-nucleon effects in heavy-ion collisions, 
10:3843 (R;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Nuclear power, 10:2223 (TG;US) 
Research Programs 
Annual report of scientific activities 1983 of the HMI, Bereich 
Kern- und Strahlenphysik, 10:3735 (R;DE;In German and 
English) 
E-Division activities report, 10:2442 (R;US) 
Research in theoretical nuclear physics. Progress report, 
September 1983-August 1984, 10:3734 (R;US) 
NUCLEAR POWER 
Nuclear power, 10:2223 (TG;US) 


Budgets 
Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 
Data Compilation 
Monthly Energy Review, July 1984, 10:1866 (R;US) 
Monthly Energy Review, June 1984, 10:1865 (R;US) 
Fuel Consumption 
Monthly Energy Review, January 1982, 10:2476 (R;US) 


Monthly Energy Review, January 1982, 10:2476 (R;US) 
Production 

Monthly Energy Review, January 1982, 10:2476 (R;US) 
Research Programs 


Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

NUCLEAR POWER PLANTS 
Comparative Evaluations 

Comparison of nuclear and fossil-fired busbar generation costs 

- US, 10:2463 (R;US) 
Control Rooms 

Identification and assessment of anticipated major changes in 

control rooms, 10:2314 (R;US) 
Economics 
Comparison of nuclear and fossil-fired busbar generation costs 
- US, 10:2463 (R;US) 
Electrical Equipment 
Power leads from large transformers, 10:2217 (TJ;GB) 
Emergency Plans 

Public confidence in local management officials: organizational 

credibility and emergency behavior, 10:2344 (R;US) 


Human Factors Program 


C. a 
Plan. Revision 1, 10:2375 (R;US) 
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Inverters 
Data summaries of Licensee Event Reports of inverters at US 
Commercial Nuclear Power Plants, January 1, 1976- 
December 31, 1982, 10:2279 (R;US) 
Monitoring 
Applications of pattern recognition theory in diagnostics of 
nuclear power plants, 10:2305 (RA;CS;In Czech) 
Planning 
Nuclear power plant design innovation for the 1990s: a 
preliminary assessment, 10:2285 (R;US) 
Power Distribution 
Flux synthesis for the on-line surveillance of nuclear power 
plants, 10:2290 (R;US) 
Generation 


World nuclear power reactor performance, 10:2228 (R;CA) 
Reactor Accidents 
Evaluation of portable radiological instruments for emergency 
response measurement of radioiodine, 10:2381 (R;US) 
Pipe-to-pipe impact program, 10:2395 (R;US) 
Reactor Kinetics 


Flux synthesis for the on-line surveillance of nuclear power 
plants, 10:2290 (R;US) 
Reactor Maintenance 
Maintenance Personnel Performance Simulation (MAPPS) 
model, 10:2282 (R;US) 
Reactor Operators 
Development of methods for nuclear power plant personnel 
qualifications and training, 10:2284 (R;US) 
Nuclear power plant control room operators’ performance 
research, 10:2283 (R;US) 
US Nuclear Regulatory Commission Human Factors Program 
Plan. Revision 1, 10:2375 (R;US) 


Replacement energy costs for nuclear electricity-generating 
units in the United States, 10:2445 (R;US) 
Risk Assessment 
Probabilistic risk assessment (PRA) reference document. Final 
report, 10:2377 (R;US) 
Reliability and risk analysis methods research plan, 10:2378 
(R;US) 
Shock Absorbers 
Mechanical and hydraulic snubbers for nuclear applications, 
September 1984, 10:2307 (R;US) 
Simulation 
Los Alamos Nuclear Plant Analyzer: an interactive power- 
plant simulation program, 10:2369 (R;US) 
Thermal Effluents 
Intensive aquaculture of tilapia (Sarotherodon niloticus) in the 
thermal effluents of a nuclear power plant in Belgium, 
10:2320 (R;XA;In French) 
Overview of the unified transport approach, 10:2321 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR QUADRUPOLE RESONANCE 
Coupling Constants 
Measurement of the quadrupole moment of the 5~ -state in 
206Hg, 10:3827 (RA;DE;In German) 
Nuclear moments in ™*Pb, 10:3824 (RA;DE;In German) 
Quadrupole moments of the 8* isomers of neutron deficient Po 
isotopes, 10:3825 (RA;DE;In German) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SHIP OTTO HAHN REACTOR 
See OTTO HAHN REACTOR 
NUCLEAR STRUCTURE 
Binding Energy 
Remarkable long-range-systematics in the binding energies of a 
nuclei, 10:3849 (RA;DE) 
Quantum Mechanics 
Dynamics of quantum correlations and their role in nuclear 
structure problems, 10:3887 (RA;DE) 
Random Phase Approximation 
Structure of isovector spin excitations in nuclei, 10:3858 (J;US) 
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Vibrational States 
Small amplitude limit of the one-body density, 10:3850 
(RA;DE) 


Subsidence in the craters of nuclear tests at the Pacific Proving 
Grounds, 10:3239 (R;US) 
Mathematical Models 
Elastic-plastic response charts for nuclear overpressures. Final 
report, 10:3233 (R;US) 
NUCLEI 


See also DEFORMED NUCLEI 
HEAVY NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 


Excitation 
Spin-isospin excitation modes of the nuclei, 10:3838 (R;FR;In 
French) 
Isospin 
Spin-isospin excitation modes of the nuclei, 10:3838 (R;FR;In 
French) 
Spin 
Spin-isospin excitation modes of the nuclei, 10:3838 (R;FR;In 
French) 
NUCLEON-HYPERON INTERACTIONS 
Quark Model 
Six-quark probabilities and dibaryons in Y-N scattering, 
10:3703 (J;US) 
NUCLEON-NUCLEON INTERACTIONS 
Meetings 
Proceedings of the second workshop on two nucleon system, 
10:3737 (R;JP;JA) 
NUCLEON-NUCLEON POTENTIAL 
Meetings 
Proceedings of the second workshop on two nucleon system, 
10:3737 (R;JP;JA) 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Two-Body Problem 
Proceedings of the second workshop on two nucleon system, 
10:3737 (R;JP;JA) 
NUCLEOPROTEINS 
Autoradiography 
Conversion of simian virus 40 DNA to ordered nucleoprotein 
structures by extracts that direct accurate initiation by 
eukaryotic RNA polymerase II, 10:3423 (J;GB) 
Electrophoresis 
Conversion of simian virus 40 DNA to ordered nucleoprotein 
structures by extracts that direct accurate initiation by 
eukaryotic RNA polymerase II, 10:3423 (J;GB) 
Transmission Electron Microscopy 
Conversion of simian virus 40 DNA to ordered nucleoprotein 
structures by extracts that direct accurate initiation by 
eukaryotic RNA polymerase II, 10:3423 (J;GB) 
NUCLEOSIDES 


See also DEOXYURIDINE 
THYMIDINE 


Salvage of the modified nucleoside ribothymidine in cultured 
hamster embryo cells, 10:3401 (J;NL) 
Methylation 
Salvage of the modified nucleoside ribothymidine in cultured 
hamster embryo cells, 10:3401 (J;NL) 


Mechanism for the control of patch size in mammalian cell 
DNA excision repair, 10:3421 (J;GB) 
NUCLIDES 
See ISOTOPES 


NUMATRON ACCELERATOR 
Meetings 
Reports of workshop on accelerator in NUMATRON, 10:3143 
(R;JP;JA) 


See LARVAE 


e) 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OBESITY 
See METABOLIC DISEASES 
OCCUPATIONAL SAFETY 
Systems Analysis 
Task analysis: a detailed example of stepping up from JSA, 
10:3523 (R;US) 
OCEAN CURRENTS 
See WATER CURRENTS 
OCEAN THERMAL ENERGY CONVERSION 
Computer Codes 
Analysis of the sea water systems of ocean thermal energy 
conversion pilot plants. Volume 2. Users manual. Final 
report October 1979-October 1982, 10:2137 (R;US) 
Analysis of the sea water systems of ocean thermal energy 
conversion pilot plants. Volume 1. Analysis. Final report 
October 1979-October 1982, 10:2138 (R;US) 
Programming 
Sea water system of an ocean thermal energy conversion pilot 
plant. Model-simulation, 10:2139 (R;US) 
Research Programs 
Ocean Energy Systems at the Johns Hopkins University 
Applied Physics Laboratory, July-September 1983, October- 
December 1983. Quarterly report, 10:2140 (R;US) 
OCEAN THERMAL POWER PLANTS 
Condensers 
Theoretical analysis of condensation in the presence of 
noncondensable gases as applied to open cycle OTEC 
condensers, 10:2135 (R;US) 


Conceptual design of a 10 MW shore-based OTEC plant, 
10:2136 (R;US) 
Direct Energy Conversion 
Analysis of the sea water systems of ocean thermal energy 
conversion pilot plants. Volume 2. Users manual. Final 
report October 1979-October 1982, 10:2137 (R;US) 
Analysis of the sea water systems of ocean thermal energy 
conversion pilot plants. Volume 1. Analysis. Final report 
October 1979-October 1982, 10:2138 (R;US) 
Sea water system of an ocean thermal energy conversion pilot 
plant. Model-simulation, 10:2139 (R;US) 
OCEANS 
See SEAS 
OCONEE-1 REACTOR 
Oconee, South Carolina, USA 
Loss of Coolant 
Interfacing systems loss-of-coolant accident in Oconee-1 
pressurized water reactor, 10:2368 (R;US) 
Thermal Shock 
RELAPS thermal-hydraulic analyses of pressurized thermal 
shock sequences for the Oconee-1 pressurized water reactor, 
10:2386 (R;US) 
OFF-GAS SYSTEMS 
Method for treating a nuclear process off-gas stream, 10:1988 
(P;US) 
OIL BURNERS 
Performance 
Influence of scale and fuel properties on fuel-oil atomizer 
performance, 10:3081 (RA;US) 





OIL BURNERS 
Performance Testing 


Performance Testing 
Development of a low NO/sub x/ burner for enhanced oil 
recovery, 10:1853 (RA;US) 
OIL FIELDS 
Production 
Elk Hills marks a milestone, 10:1845 (J;ZZ) 
OIL FURNACES 
Combustion Control 
Evolution of fuel bound nitrogen during heavy oil pyrolysis, 
10:1884 (RA;US) 
OIL SAND DEPOSITS 
Resource Assessment 
Methodology for ining relative favorability for 
development of United States tar sand deposits, 10:1913 
(J;US) 


Resource 
Methodology for determining relative favorability for 
development of United States tar sand deposits, 10:1913 
(J;US) 
OIL SAND INDUSTRY 
By-Products 
Laboratory evaluation of selected syncrude products and 
upgraded by-products as pavement recycling agents. Final 
report, Part II, 10:1927 (R;US) 
OIL SAND OILS 


See BITUMENS 
OIL SANDS 
In-Situ Combustion 
An investigation of waxes isolated from heavy oils produced 
from northwest asphalt ridge tar sands, 10:1923 (J;US) 
In-Situ Processing 
Tar sands leachate study. Final report, 10:1938 (R;US) 


Tar sands leachate study. Final report, 10:1938 (R;US) 
OIL SHALE DEPOSITS 
See also NAVAL OIL SHALE RESERVES 
Geochemical Surveys 
of oil shales in Eastern Kentucky, 10:1912 
G;US) 


Lease parcel/priority study curtailed status final report. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1929 (R;US) 

Resource Assessment 
Geochemistry of oil shales in Eastern Kentucky, 10:1912 
(J;US) 
OIL SHALE INDUSTRY 

Solid Wastes 

Characterization of contaminants in oil shale residuals and the 
potential for their management to meet environmental 
quality standards. Final report, 10:1934 (R;US) 

Waste Management 
Characterization of contaminants in oil shale residuals and the 

potential for their management to meet environmental 
quality standards. Final report, 10:1934 (R;US) 
OIL SHALE MINING 
Economic Analysis 
Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 
OIL SHALE PROCESSING PLANTS 

Eavironmental Effects 
Toxic trace elements and oil shale production, 10:1928 (J;US) 

Waste Water 
Steam stripping of oil shale wastewaters. LBL/SEEHRL 

steam stripper: design, operation, and maintenance manual, 
10:1933 (R;US) 
OIL SHALE WASTE WATER 


See also BLACK SHALES 


~e geochemistry. Isolation and identification of 
and inorganic arsenic compounds from Green 
River formation oil shale, 10:1921 (J;US) 
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Chemical Composition 
Basic mechanism to achieve clean combustion of oil shale in 
fluidized beds, 10:1919 (R;US) 
Combustion 
Loop-bed combustion apparatus, 10:1834 (P;US) 


Basic mechanism to achieve clean combustion of oil shale in 
fluidized beds, 10:1919 (R;US) 
Fluidized-Bed Combustion 
Basic mechanism to achieve clean combustion of oil shale in 
fluidized beds, 10:1919 (R;US) 
Geochemistry 
An investigation of the structure of abelsonites from the Uinta 
Basin of Utah, 10:1924 (J;GB) 
In-Situ Retorting 
Characterization of in-situ oil shale retorts prior to ignition, 
10:1917 (P;US) 
Mineralogy 
Basic mechanism to achieve clean combustion of oil shale in 
fluidized beds, 10:1919 (R;US) 
Oil Yields 
High-pressure pyrolysis of Colorado oil shale, 10:1922 (J;US) 
Porosity 
Basic mechanism to achieve clean combustion of oil shale in 
fluidized beds, 10:1919 (R;US) 
Pyrolysis 
High-pressure pyrolysis of Colorado oil shale, 10:1922 (J;US) 
Retorting 
Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 
Specific Heat 
Basic mechanism to achieve clean combustion of oil shale in 
fluidized beds, 10:1919 (R;US) 
Thermal Conductivity 
Basic mechanism to achieve clean combustion of oil shale in 
fluidized beds, 10:1919 (R;US) 
Toxicity 
Toxic trace elements and oil shale production, 10:1928 (J;US) 
OIL WELLS 
Carbon Dioxide Injection 
Improvement of COz2 flood performance. Quarterly report, 
July 1, 1984-September 30, 1984, 10:1851 (R;US) 
Tertiary oil recovery by COs injection. Monthly report, June 
1978, 10:1850 (R;US) 


Field demonstration of tailored pulse fracturing as an oil and 
gas stimulation process. Final report, 10:1856 (R;US) 
Microemulsion Flooding 
Evaluation of the El Dorado Micellar-Polymer Demonstration 
Project, 10:1858 (J;US) 
Steam Injection 
Oil field data and industry opinions important to the 
commercialization of solar thermal enhanced oil recovery, 
10:1846 (R;US) 
Waterflooding 
Multi-pattern low-tension demonstration flood, Big Muddy 
field. Technical progress report, July-September 1984, 
10:1852 (R;US) 
Tertiary oil recovery by CO: injection. Monthly report, June 
1978, 10:1850 (R;US) 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA MINUS 
Coulomb Field 
Analog of the Feynman-Gell-Mann equation and exact solution 
of the relativistic Coulomb problem for a 3/2 spin charged 
particle, 10:3888 (R;SU;In Russian) 
OMEGA-784 RESONANCES 
Particle Production 
Production of low-mass K* r systems on nuclei, 10:3572 (J;US) 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
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OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL EQUIPMENT 
Feasibility Studies ; 
Investigations in non-imaging optics: detection of faint sources, 
10:3208 (RA;US) 
OPTICAL SPECTROMETERS 
Construction 
Construction and testing of a Differential Optical Absorption 
Spectrometer (DOAS) system, 10:3259 (R;SE) 
Testing 
Construction and testing of a Differential Optical Absorption 
Spectrometer (DOAS) system, 10:3259 (R;SE) 
OPTICAL SYSTEMS 
Calibration 
Multi-mixer far-infrared scattering apparatus, 10:3936 (RA;JP) 
Performance Testing 
Far-infrared laser scattering from spontaneous and driven 
fluctuations in the UCLA microtor tokamak, 10:3940 
(RA;JP) 
ORELA 
Oak Ridge Electron Linear Accelerator. 
Capture 
Neutron capture cross sections and resonances of Iodine-127 
and Iodine-129, 10:2299 (J;US) 
Neutron Reactions 
Neutron capture cross sections and resonances of Iodine-127 
and Iodine-129, 10:2299 (J;US) 
ORES 
See also URANIUM ORES 
Flotation 
Evaluation of the Leeds laboratory-scale flotation cell, 10:2962 
(R;ZA) 
Particles 
Evaluation of the Leeds laboratory-scale flotation cell, 10:2962 
(R;ZA) 
Removal 
Evaluation of the Leeds laboratory-scale flotation cell, 10:2962 
(R;ZA) 
ORGANIC ACIDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also CARBOXYLIC ACIDS 
Structural Chemical Analysis 
13C-NMR, LR. and fluorescence ic studies of the 
polymeric acids found in Black Trona Water from the Green 
River Basin, 10:1925 (J;GB) 
ORGANIC ARSENIC COMPOUNDS 
Biological Effects 
Arsenic: potential hazards of environmental exposure, 10:3509 
G;US) 
ORGANIC BROMINE COMPOUNDS 
Atmospheric Chemistry 
Brominated organic species in the Arctic atmosphere, 10:3294 
G;US) 


Photodissociation of C2N2, CICN, and BrCN in a pulsed 

molecular beam, 10:2913 (J;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED AROMATIC HYDROCARBONS 
PHOSGENE 
Combustion 

Evaluation of hazardous waste incineration in cement kilns at 
San Juan Cement Company. Final report August 1981- 
March 1982, 10:3282 (R;US) 


Photodissociation of C2N2, CICN, and BrCN in a pulsed 
molecular beam, 10:2913 (J;US) 
ORGANIC COMPOUNDS 
See aiso AMINES 
AROMATICS 
ponte COMPOUNDS 


ORGANIC ACIDS 

ORGANIC ARSENIC COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 

ORGANIC SULFUR COMPOUNDS 


ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 


State 
Structural and chemical analysis of ion beam 


produced 
conductive regions on highly resistive organic films, 10:2769 
G;US) 


Environmental chemistry of oil shale development. Interim 
technical progress report, January 1-September 30, 1984, 
10:1931 (R;US) 

Ton Collisions 

Structural and chemical analysis of ion beam produced 

— regions on highly resistive organic films, 10:2769 
J;US 
Physical Radiation Effects 

Structural and chemical analysis of ion beam produced 
conductive regions on highly resistive organic films, 10:2769 
(J;US) 

Thermodynamic Properties 

Processing and thermodynamics research. Volume II. 
Quarterly technical report, April 1-June 30, 1984 (Polycyclic 
compounds containing oxygen, nitrogen and sulfur), 10:1861 
(R;US) 

Waste Processing 

Environmental chemistry of oil shale development. Interim 
technical progress report, January 1-September 30, 1984, 
10:1931 (R;US) 

ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also AMIDES 
AZAARENES 
IMIDES 
IMINES 
NITRO COMPOUNDS 
PORPHYRINS 
Catalytic Cracking 

Chemistry and morphology of coal liquefaction. Annual report, 

October 1, 1983-September 30, 1984, 10:1737 (R;US) 
Hydrogenation 

Chemistry and morphology of coal liquefaction. Annual 

October 1, 1983-September 30, 1984, 10:1737 (R;US) 
Mutagenesis 
Annual report, fiscal year 1983, 10:3469 (R;US) 


Therusodynamic Properties 
Processing and thermodynamics research. Volume II. 
Quarterly technical report, ‘Apel 1-June 30, 1984, 10:1861 
(R;US) 
ORGANIC PCLYMERS 


See also POLYESTERS 
POLYETHYLENE GLYCOLS 
POLYOLEFINS 
POLYVINYLS 
RESINS 
RUBBERS 
THERMOPLASTICS 


Redox Reactions 
Reinterpretation of polypyrrole electrochemistry. 
Consideration of capacitive currents in redox switching of 
conducting polymers, 10:2901 (J;US) 
Structural Chemical Analysis 
13C-NMR, LR. and fluorescence spectroscopic studies of the 
polymeric acids found in Black Trona Water from the Green 
River Basin, 10:1925 (J;GB) 
ORGANIC SOLVENTS 
Chemical Composition 
Role of temperature, solvent, and agitation in the dissolution of 
a Kentucky No. 9 coal, 10:1759 (BA;US) 
Comparative Evaluations 
Coal conversion with nondonor solvents: comparison with 
process solvents, 10:1758 (BA;US) 
Electron Spin Resonance 
Quench solvent evaluation: an E.S.R. study, 10:1882 (J;GB) 


Chemistry of heavy coal liquefaction recycle solvent 
components, 10:1755 (BA;US) 





ORGANIC SOLVENTS 
Thermal Conductivity 


Thermal Conductivity 
Thermal conductivities of Wilsonville solvent and Wilsonville 
solvent/Illinois No. 6 coal slurry, 10:1781 (BA;US) 
ORGANIC SULFUR COMPOUNDS 
See also SULFONIC ACID ESTERS 
THIOPHENE 


Critical Field 
Superconductivity at ambient pressure in di[bis(ethylenedi- 
thio)tetrathiafulvalene]triiodide, (BEDT-TTF)als, 10:2772 
G;US) 


Desulfurization 
Sulfided Co-Mo/y-AkOs catalyst: evidence of structural 
changes during hydrodesulfurization of dibenzothiphene 
(ibenzothiophene), 10:2855 (J;US) 
Penetration Depth 
Stpecondctviy at ambient pressure in di[bis(ethylenedi- 
valene]triiodide, (BEDT-TTF)ls, 10:2772 
on US) 


Superconductivity at ambient pressure in di[bis(ethylenedi- 
thio)tetrathiafulvalene]triiodide, (BEDT-TTF)als, 10:2772 
G;US) 

T 


emperature 
Superconductivity at ambient pressure in di[bis(ethylenedi- 
thio)tetrathiafulvalene]triiodide, (BEDT-TTF)als, 10:2772 
G;US) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Chemical Preparation 
Organolanthanide and organoyttrium hydride chemistry. 6. 
Direct synthesis and 'H NMR spectral analysis of the 
trimetallic yttrium and yttrium-zirconium tetrahydride 
complexes, ({(CsHs): YH]sH)(Li(THF).) and ((CCHsCsH,) 
2YHh[(CHsCsH,)2ZrH]H)', 10:2876 (J;US) 
Nuclear Magnetic Resonance 


Organolanthanide and organoyttrium hydride chemistry. 6. 
Direct synthesis and 'H NMR spectral analysis of the 
trimetallic yttrium and yttrium-zirconium tetrahydride 
complexes, ({(CsHs)» YH]sH)(Li(THF),) and ((CCHsCsH,) 
2YH}[(CHsCsH,)2ZrH]JH)', 10:2876 (J;US) 


Effect of arene substituents and temperature on the arene 
replacement reactions of [(eta5-C;Hs)Fe(eta®-arene)]* and 
[(eta®-C.Hs)Ru(eta®-arene)]*, 10:2911 (J;US) 


Analysis 
Nickel induction of microsomal heme oxygenase activity in 
rodents, 10:3396 (J;US) 
ORNL 
Stellarators 
Stellarator theory program at Oak Ridge National Laboratory, 
10:4037 (RA;JP) 
Waste Management 
ORNL resource conservation and recovery training program, 
10:3075 (R;US) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR 
Data acquisition and control system for the K/sub 1C/-HSST 
experiments at the ORR, 10:2323 (R;US) 


parameter values in the 
experiment, 10:2329 (R;US) 


Operation 
Oak Ridge Research Reactor quarterly report, January, 
February, and March 1984, 10:2331 (R;US) 
ORSAY SYNCHROTRON 
Magnetic 


Spectrometers 
Study of a great acceptance analyzing magnet near the 200 
MeV Orsay synchrocyclotron, 10:3150 (R;FR;In French) 
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OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OTESCA PROCESS 
See HEAVY MEDIA SEPARATION 
OTTO HAHN (NUCLEAR SHIP) 
See NS OTTO HAHN 
OTTO HAHN REACTOR 
Reactor Decommissioning 
Colloquium on the decommissioning of the NS Otto Hahn, 
10:2359 (R;DE;In German) 
Reactor Dismantling 
Colloquium on the decommissioning of the NS Otto Hahn, 
10:2359 (R;DE;In German) 
Decommissioning of NS Otto Hahn: The practical side, 
10:2362 (RA;DE;In German) 
Experience in decommissioning, illustrated by selected 
examples, 10:2365 (RA;DE;In German) 
— procedure of the NS Otto Hahn, 10:2361 (RA;DE;In 


Pherae of the decommissioning work, 10:2363 (RA;DE;In 
German 


) 
NS Otto Hahn decommissioning concept, 10:2360 (RA;DE;In 
German) 
NS Otto Hahn: Contamination measurements after 
decommissioning and release for further use, 10:2364 


See CONTINENTAL SHELF 
OXAZOLES 
G Value 
Yields of excited states of solutes in irradiated benzene and 
cyclohexane, 10:2917 (J;US) 

OXETANE 

See ETHERS 
OXIRANS 

See EPOXIDES 
OXOPROPANE 

See ACETONE 
OXY MODIFIED IN-SITU PROCESS 

Before March 7, 1977 GARRETT PROCESS was used for this 
process. 

Economic Analysis 

Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 

OXYGEN 
Adsorption 

Extensions of electron stimulated desorption measurements. 
Investigation of gas adsorption on Cu layers deposited on a 
tungsten (110) surface. Annual summary report 1 July 1983- 
30 June 1984, 10:2856 (R;US) 

Atom-Atom Collisions 

Calculation of the Ar-2s and Ar-2p excitation probabilities in 
the collision systems N+ Ar and O+Ar, 10:3625 (RA;DE;In 
German) 

Biological Effects 

Oxygen tension regulated the expression of angiogenesis factor 

by macrophages, 10:3404 (J;US) 
Chemical Reactions 

Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Progress report, September 16, 1983- 
October 10, 1984, 10:2927 (R;US) 

Kinetics of polyatomic free radicals produced by laser 
photolysis. 3. Reaction of vinyl radicals with molecular 
oxygen, 10:2912 (J;US) 

Kinetics of the reaction of ethyl radicals with molecular 
oxygen from 294 to 1002 K, 10:2052 (J;US) 


Precursor adsorption of oxygen on Ni(111) and the activation 
energy for chemisorption, 10:2643 (J;US) 


Oxygen and oxy-radicals in chemistry and biology, 10:3462 
(R;US) 
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Dissociation 
Precursor adsorption of oxygen on Ni(111) and the activation 
energy for chemisorption, 10:2643 (J;US) 
Ton Scattering Analysis 
Low energy alkali ion scattering from a clean and adsorbate 
covered Mo(001) surface, 10:2848 (J;NL) 
Meetings 
Oxygen and oxy-radicals in chemistry and biology, 10:3462 
(R;US) 
Partial Pressure 
Phase equilibria of nuclear waste ceramics: The effect of 
oxygen fugacity, 10:1989 (J;US) 
Radiobiology 
Oxygen and oxy-radicals in chemistry and biology, 10:3462 
(R;US) 


X-Ray Spectroscopy 
Calculation of Si(Li) x-ray detector efficiencies, 10:2822 (R;US) 
OXYGEN 16 
Isotope Ratio 
Oxygen isotope ratios in trees reflect mean annual temperature 
and humidity, 10:3303 (J;US) 
OXYGEN 16 REACTIONS 
Potential Scattering 
Determination of potentials from the scattering function, 
10:3762 (RA;DE) 
Stripping 
Level schemes of **Pd and Ru, 10:3802 (J;US) 
OXYGEN 16 TARGET 
Carbon 12 Reactions 
Heavy-ion fusion at sub-barrier energies, 10:3763 (RA;DE) 
Nitrogen 14 Reactions 
Heavy-ion fusion at sub-barrier energies, 10:3763 (RA;DE) 
Pion Minus Reactions 
Inclusive pion single-charge-exchange reactions, 10:3768 (J;US) 
Pion Plus Reactions 
Inclusive pion single-charge-exchange reactions, 10:3768 (J;US) 
OXYGEN 17 TARGET 
Carbon 12 Reactions 
Quasimolecular single-nucleon effects in heavy-ion collisions, 
10:3843 (R;US) 
OXYGEN 18 
Isotope Ratio 
Oxygen isotope ratios in trees reflect mean annual temperature 
and humidity, 10:3303 (J;US) 
OXYGEN 18 TARGET 
Pion Minus Reactions 
Nonanalog (7~,7*) double charge exchange on '*O, 10:3770 
G;US) 
OXYGEN 21 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
OXYGEN 22 
Mass 
Direct mass measurements in the light neutron-rich region 
using a combined energy and time-of-flight technique, 
10:3766 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Emission Spectra 
Spectroscopy of trapped molecular ions. Progress report, 
September 1, 1983-August 31, 1984, 10:3609 (R;US) 
OXYGENASES 
Code number 1.13 
Enzyme Activity 
Nickel induction of microsomal heme oxygenase activity in 
rodents, 10:3396 (J;US) 
OXYMETHYLENE 
See FORMALDEHYDE 


P CODES 
Manuals 
User’s guide to PROTOCOL, a numerical simulator for the 
dissolution reactions of inorganic solids in aqueous solutions, 
10:2007 (R;US) 
PACIFIC OCEAN 
See also PUGET SOUND 
Gas Hydrates 
Gas hydrates in deep ocean sediments. Final report 1 April 
1981-30 October 1983, 10:1890 (R;US) 
PACKED BED 
Ash Content 
Ash level meter for a fixed-bed coal gasifier, 10:1746 (P;US) 
Monitoring 
Ash level meter for a fixed-bed coal gasifier, 10:1746 (P;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 
Catalytic Effects 
Catalytic method for synthesizing hydrocarbons, 10:2054 
(P;US) 
Sorptive Properties 
Effects of metal-support interactions on the chemisorption of 
Hz and CO on Pd/SiO2 and Pd/La2zOs, 10:2884 (J;US) 
Solubility of H, D, and T in Pd and Pdo s0Ago 10, 10:2639 


Level schemes of Pd and Ru, 10:3802 (J;US) 
PALLADIUM BASE ALLOYS 


Sorptive Properties 
Solubility of H, D, and T in Pd and Pdo s0Ago 10, 10:2639 
(R;US) 
PALLADIUM CHLORIDES 
Calcination 
Characterization of the preparation of Pd/SiO. and Pd/La:Os 
by laser Raman spectroscopy, 10:2865 (J;US) 
PALLADIUM HYDRIDES 


Thermal stability of crystalline and amorphous Zr:PdH /SUB 
x/ , 10:2740 (J;US) 


Thermal stability of crystalline and amorphous Zr.PdH /SUB 
x/ , 10:2740 (J;US) 
PALLADIUM OXIDES 
Chemical Reaction Yield 
Characterization of the preparation of Pd/SiO. and Pd/La2:Os 
by laser Raman spectroscopy, 10:2865 (J;US) 
Structural Chemical Analysis 
Characterization of the preparation of Pd/SiO2 and Pd/La2O; 
by laser Raman spectroscopy, 10:2865 (J;US) 
PALLADIUM SILICIDES 
Physical Radiation Effects 
Anisotropic growth of the metallic glass Pd®°Si° under heavy 
ion bombardment, 10:2781 (RA;DE;In German) 
PALO DURO BASIN 
Aquatic Ecosystems 
Characteristics of terrestrial and aquatic ecosystems of two 
locations in Deaf Smith and Swisher Counties, Texas, 
10:1999 (R;US) 
Terrestrial Ecosystems 
Characteristics of terrestrial and aquatic ecosystems of two 
locations in Deaf Smith and Swisher Counties, Texas, 
10:1999 (R;US) 
PANCREAS 


Development of gamma emitting receptor-binding radiotracers 
for imaging the brain and pancreas. Progress report, 
February 1983-September 1984, 10:3387 (R;US) 

PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 





PAPER INDUSTRY 


Estimated cost of stress corrosion cracking in continuous Kraft 
i between 1980 and 1983 in the United States, 
10:2633 (R;US) 
Energy Conservation 
Energy saving in the forest industry 1983, 10:2545 (R;FI;In 
Finnish) 
Stress Corrosion 
Estimated cost of stress corrosion cracking in continuous Kraft 
digesters between 1980 and 1983 in the United States, 
10:2633 (R;US) 
PARAHO PROCESS 
Economic Analysis 
Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 
PARALLEL PROCESSING 
Uses 
Parallel processing experiences 
computer, 10:4134 (R;US) 
PARAMETRIC ANALYSIS 
Experimental or theoretical study of the changes in characteristics 
of a system due to changes in design or operational parameters. 


Three algorithms for parametric frequency domain system 
identification, 10:4141 (R;US) 
PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE BEAMS 
Beam Dynamics 
Statistical phenomena in particle beams, 10:3126 (R;US) 
Beam Production 
Design for a short charged secondary beam, 10:3138 (R;US) 
Statistics 


Statistical phenomena in particle beams, 10:3126 (R;US) 
PARTICLE KINEMATICS 
Quantum Mechanics 
Escape-energy distribution for particles in an extremely 
underdamped potential well, 10:3905 (J;US) 
PARTICLE PROPERTIES 
Use only for data compilations or papers of a similar broad 
nature; otherwise use the specific terms listed below. 
Compilation of data on elementary particles, 10:3678 (R;US) 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 


See also NEUTRAL PARTICLES 
PARTICULATES 


Control 
Study of deposition control using transpiration. Technical 
progress report, 10:2952 (R;US) 


Transpiration 
Study of deposition control 
progress report, 10:2952 US 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution Abatement 
Environmental trends in resource recovery, 10:2559 (RA;US) 
Air Pollution Control 
Trace emissions in resource recovery problems, issues and 
possible control techniques, 10:3246 (RA;US) 
Chemical Analysis 
Isolation of mononitrated polycyclic aromatic hydrocarbons in 
particulate matter by liquid chromatography and 
determination by gas chromatography with the thermal 
energy analyzer, 10:2842 (J;US) 
Solvent Extraction 
Utilization research. Volume III. Quarterly technical report, 
April 1-June 30, 1984, 10:1885 (R;US) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PASSIVE SOLAR HEATING SYSTEMS 


See also DIRECT GAIN SYSTEMS 
TROMBE WALLS 


on the Denelcor HEP 


using transpiration. Technical 
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Evaluation of modifications to the Mastin double-envelope 
house, 10:2507 (R;US) 
Performance Testing 
Thermal performance testing of passive solar components in 
the NBS calorimeter, 10:2146 (R;US) 
PAVEMENTS 
Mechanical Properties 
Mixtures of fly ash, gypsum, lime and cement for road base 
construction; a laboratory investigation, 10:1787 (R;NL;In 
Dutch) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PDX DEVICES 
Electron Temperature 
Electron temperature measurements during electron cyclotron 
heating on PDX using a ten channel grating polychromator, 
10:3991 (R;US) 
PEAT 
Chemical Properties 
Properties and test methods for energy peat, 10:1778 (R;SE;In 
Swedish) 
Combustion 
Environmental effects of wood and peat combustion. A survey 
compiled by the National Swedish Environment Protection 
Board on behalf of the National Swedish Board for Energy 
Source Development, 10:2111 (R;SE;In Swedish) 
Comparative Evaluations 
Properties and test methods for energy peat, 10:1778 (R;SE;In 
Swedish) 
Cost 
Studies of sod peat production at the production sites of 
Flymossen and Vinne mosse in summer 1982, 10:1812 
(R;SE;In Swedish) 


Terminology on the characteristics of fuel peat and coal, 
10:1707 (R;FI;In Finnish, English, German) 
Gasification 
Gasification of indigenous fuels. Part 2. Gas-fired heating 
station, 10:1745 (R;FI;In Finnish) 
Gasification of indigenous fuels. Part 1. Updraft gasification, 
10:1744 (R;FI;In Finnish) 
Gasification of indigenous fuels and the use of gas, 10:1735 
(R;FI;In Finnish) 
Interchangeability 
Peat system STAF. Summarizing final report, 10:1813 (R;SE;In 
Swedish) 


Peat system STAF. Summarizing final report, 10:1813 (R;SE;In 
Swedish) 
Mining Equipment 
Studies of sod peat production at the production sites of 
Flymossen and Vinne mosse in summer 1982, 10:1812 
(R;SE;In Swedish) 
Oxidation 
Wet oxidation. A method of converting peat into useful 
energy. Four reports, 10:1738 (R;SE;In Swedish and 
English) 
Physical Properties 
Properties and test methods for energy peat, 10:1778 (R;SE;In 
Swedish) 
Production 
Studies of sod peat production at the production sites of 
Flymossen and Vinne mosse in summer 1982, 10:1812 
(R;SE;In Swedish) 
Resources 
Long term use of Finnish peat resources, 10:1805 (R;FI;In 
Finnish) 
Water Removal 
Peat system STAF. Summarizing final report, 10:1813 (R;SE;In 
Swedish) 
PELLETIZING 
Reviews 
Production of granules (pelletizing) from dusts and small- 
particle-size materials, 10:2592 (TJ;US) 
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PELLETS (BREEDING) 
See BREEDING PELLETS 
PELLETS 
See FUEL PELLETS 


Mesoscale wetfall chemistry around philadelphia during frontal 

storms, 10:3296 (J;US) 
Radioactive Waste Disposal 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 1. An overview of 
options and alternatives, 10:1972 (R;US) 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 2. Socioeconomic 
analyses, 10:1973 (R;US) 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 3. Technical 
analyses, 10:1974 (R;US) 

PENTANE 
ition 

Heteronuclear triatomic transition-metal cluster ions in the gas 
phase. Activation of C-H bonds in alkanes by FeConi, 
10:2871 (J;US) 

PEOPLE 
See HUMAN POPULATIONS 

PEOPLES REPUBLIC OF CHINA 
See CHINA 

PEROVSKITE CRYSTAL STRUCTURE 
See CUBIC LATTICES 

PERSONNEL 

Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


See also MILITARY PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 


Radiation Doses 
Krypton-85 health risk assessment for a nuclear fuel 
reprocessing plant, 10:2011 (R;US) 
PERSONNEL DOSIMETRY 
Meetings 
Personnel radiation dosimetry symposium: program and 
abstracts, 10:3870 (R;US) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERTURBATION THEORY 
Geometric Hamiltonian structures and perturbation theory, 
10:3890 (R;US) 
Processes 


Stochastic linear singularly perturbed systems, 10:3023 


(RA;US) 
Mathematical Models 
Sampled-data control of linear singulary perturbed systems. 
Second annual report, 10:3022 (RA;US) 
Stability of nonlinear singularly perturbed systems, 10:3021 
(RA;US) 
Stochastic linear singularly perturbed systems, 10:3023 
(RA;US) 
Stochastic nonlinear singularly perturbed systems, 10:3024 
(RA;US) 
Stochastic Processes 
Stochastic nonlinear singularly perturbed systems, 10:3024 
(RA;US) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 
See also PETROLEUM FRACTIONS 
Chemical 
Strategic Petroleum Reserve supporting research. Quarterly 
report, April 1-June 30, 1984, 10:1881 (R;US) 


Demulsification tests with Merk] fluids. Final report, January- 
September 1982, 10:1849 (R;US) 
Data Compilation 
Monthly Energy Review, July 1984, 10:1866 (R;US) 
Monthly Energy Review, June 1984, 10:1865 (R;US) 


PETROLEUM DEPOSITS 
Offshore Sites 


Monthly Energy Review, February 1982, 10:2449 (R;US) 
Monthly Energy Review, March 1983, 10:2460 (R;US) 
Monthly Petroleum Statistics Report, December 1981, 10:1864 
(R;US) 
Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
Distribution 


Energy data reports: supply, disposition, and stocks of all oils 
by petroleum administration for defense districts and i 
into the United States, by country, 10:1869 (R;US) 
Energy Models 
Model of world energy markets and OPEC (Organization of 
Petroleum Exporting Countries) pricing. World bank staff 
working paper, 10:2461 (R;US) 
Recovery 


Energy production research. Volume I. Quarterly technical 
report, April 1-June 30, 1984, 10:1855 (R;US) 
Consumption 


Monthly Energy Review, January 1982, 10:2476 (R;US) 


Heavy oil pi 


rocessing utilizing the dynacracking process. Final 
report, 10:1859 (R;US) 


Imports 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
Inventories 


Intervention adjustment to data of the joint petroleum 
reporting system (1976 to 1983 time series; USA), 10:1872 
(R;US) 

Market 

Energy security and end use: efficiency and fuel switching, 

10:2447 (R;US) 
Prices 

Energy security and end use: efficiency and fuel switching, 

10:2447 (R;US) 


Processing 
Processing and thermodynamics research. Volume II. 
Quarterly technical report, April 1-June 30, 1984, 10:1861 
(R;US) 
Production 
Energy data reports: supply, disposition, and stocks of all oils 
by petroleum administration for defense districts and imports 
into the United States, by country, 10:1869 (R;US) 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
Tertiary oil recovery by COs injection. Monthly report, June 
1978, 10:1850 (R;US) 
Quantitative Chemical Analysis 
1-alkenes as potential indicators of sediment shale oil 
contamination, 10:1926 (J;US) 
Research Programs 
Danish research in relation to the oil and gas field, 10:1842 
(R;DK;In Danish) 
Reserves 
US crude oil, natural gas, and natural gas liquids reserves. 1983 
annual report (Contains glossary), 10:1843 (R;US) 
Staged Combustion 
Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 1. Technical results. Final 
report June 1981-November 1983, 10:1886 (R;US) 
Environmental assessment of a crude-oil heater using staged air 
lances for NOx reduction. Volume 2. Data supplement. Final 
report June 1981-November 1983, 10:1887 (R;US) 
Supply Disruption 
Energy security and end use: efficiency and fuel switching, 
10:2447 (R;US) 
Underground Storage 
National strategic crude oil in the Weeks Island Dome 
Salt Mine--1. Geotechnical (field) evaluation, 10:1883 (J;US) 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 


See also NAVAL PETROLEUM RESERVE 
OIL FIELDS 


Exploration 

Marine offshore outlook, 1984, 10:1857 (R;US) 
Offshore Sites 

Marine offshore outlook, 1984, 10:1857 (R;US) 





PETROLEUM DISTILLATES 
Combustion Kinetics 


PETROLEUM DISTILLATES 
Boiling point range 0-600°C. 
Kinetics 


Combustion 
Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 
Comparative Evaluations 
Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
G;US) 


Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
Fuel Substitution 
Solar thermal technology near term impact on imported 
petroleum, 10:2131 (J;US) 


Solar thermal technology near term impact on imported 
petroleum, 10:2131 (J;US) 
Oxidation 
Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
G;US) 


Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 
Staged Combustion 
Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
G;US) 
PETROLEUM FRACTIONS 
See also PETROLEUM DISTILLATES 
Chemical Composition 
Processing and thermodynamics research. Volume II. 
Quarterly technical report, April 1-June 30, 1984, 10:1861 
(RUS) 


and thermodynamics research. Volume II. 
asa technical report, April 1-June 30, 1984, 10:1861 


(RUS) 
PETROLEUM INDUSTRY 


Air Pollution Abatement 
Evaluation of air pollution regulatory stategies for gasoline 
marketing industry. Executive summary, sary. 102456 (R;US) 
Evaluation of air pollution strategies for gasoline- 


regulatory 
marketing industry, 10:2455 (R;US) 
Air Pollution Control 


Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 1. 
Technical report. Final report October 1982-February 1984, 
10:1877 (R;US) 

Evaluation of natural- and forced-draft staging air systems for 
nitric oxide reduction in refinery process heaters. Volume 2. 
Data supplement. Final report October 1982-February 1984, 
10:1878 (R;US) 

Social Impact 
Getting rich slowly: the social impact of oil activities, 10:2459 
(R;NO) 
Solid Wastes 
Laboratory assessment of potential hydrocarbon emissions 
from land treatment of refinery oily sludges. Final report 
August 1980-October 1983, 10:1875 (R;US) 
PETROLEUM PRODUCTS 


See also DIESEL FUELS 

FUEL OILS 

GASOLINE 

KEROSENE 

LIQUEFIED PETROLEUM GASES 

Data Compilation 

Monthly Energy Review, July 1984, 10:1866 (R;US) 
Monthly Energy Review, June 1984, 10:1865 (R;US) 
Monthly Energy Review, February 1982, 10:2449 (R;US) 
Monthly Energy Review, March 1983, 10:2460 (R;US) 
ann Petroleum Statistics Report, December 1981, 10:1864 
—— Statement, December 1981, 10:1868 


disposition, and stocks of all oils 
ion for defense districts and imports 
into the United States, by country, 10:1869 (R;US) 
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Production 
Energy data reports: supply, disposition, and stocks of all oils 
by petroleum administration for defense districts and imports 
into the United States, by country, 10:1869 (R;US) 
Sales 
Petroleum Marketing Monthly, August 1984, 10:1871 (R;US) 
PETROLEUM REFINERIES 
Computer Codes 
Refinery Evaluation Modeling System (REMS) model 
documentation, 10:1860 (R;US) 
PETROLEUM STOCKS 
See INVENTORIES 
PHANTOMS 
Dose Equivalents 
Personnel neutron dosimetry in the UKAEA, 10:3182 (RA;US) 
Neutron Dosimetry 
Measurement of reflected neutrons in a calibration room 
simulating realistic field conditions, 10:3193 (RA;US) 
SSNTD calibration in a neutron source, 10:3196 (RA;US) 
Radiation Dose Distributions 
Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 
PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 
Phase change thermal energy storage and the model building 
codes, 10:2175 (R;US) 
PHASE TRANSFORMATIONS 
See also BOILING 
CRYSTAL-PHASE TRANSFORMATIONS 
Computerized Simulation 
Some aspects of the computer simulation of conduction heat 
transfer and phase change processes, 10:3015 (R;US) 
Phase Diagrams 
Phase diagrams of systems exhibiting incommensurate 
structures, 10:3898 (R;IL) 
PHASEOLUS 
Plant Growth 
Accumulation of Cs and K and growth of bean plants in 
nutrient solution, 10:3476 (J;NL) 
PHENANTHRENE 


Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 

Biological Accumulation 

Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 

Chemical Radiation Effects 

Effect of free energy on rates of electron transfer between 

molecules (Pulsed irradiation), 10:2919 (J;US) 
Concentration Ratio 

Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 

Electron Transfer 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 

Tissue Distribution 
Natural weathering of oil in marine sediments: tissue 

contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 

Weathering 
Natural weathering of oil in marine sediments: tissue 

contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 
PHENAZINE 

Chemical Radiation Effects 
Effect of free energy on rates of electron transfer between 

molecules (Pulsed irradiation), 10:2919 (J;US) 

Electron Transfer 
Effect of free energy on rates of electron transfer between 

molecules (Pulsed irradiation), 10:2919 (J;US) 
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PHENIX REACTOR 
Marcoule, Gard, France 
Fuel Assemblies 
Influence of fast neutron dose on the microstructure of 
stainless steel 316 strain hardened 20% irradiated at about 
420°C, 10:2595 (R;FR;In French) 
Neutron Transport 
Monte Carlo method: application to Phenix Reactor 
(TRIPOLI-2 Code), 10:2270 (R;FR;In French) 
Photon 
Monte Carlo method: application to Phenix Reactor 
(TRIPOLI-2 Code), 10:2270 (R;FR;In French) 
Shrouds 
Deformation of Phenix hexcans, 10:2269 (R;FR;In French) 
PHENOL 
Biological Accumulation 
Functional properties of a microcosm of the freshwater benthic 
zone and the effects of 2,4-dichlorophenol, 10:3501 (J;DE) 
Ecological Concentration 
Functional properties of a microcosm of the freshwater benthic 
zone and the effects of 2,4-dichlorophenol, 10:3501 (J;DE) 
Environmental Effects 
Functional properties of a microcosm of the freshwater benthic 
zone and the effects of 2,4-dichlorophenol, 10:3501 (J;DE) 
Metabolism 
Uptake and fate of phenol and aniline in rainbow trout and 
daphnids during single-compound and complex-mixture 
exposures, 10:3489 (R;US) 
Toxicity 
Functional properties of a microcosm of the freshwater benthic 
zone and the effects of 2,4-dichlorophenol, 10:3501 (J;DE) 
Uptake 
Functional properties of a microcosm of the freshwater benthic 
zone and the effects of 2,4-dichlorophenol, 10:3501 (J;DE) 
Uptake and fate of phenol and aniline in rainbow trout and 
daphnids during single-compound and complex-mixture 
exposures, 10:3489 (R;US) 
PHENOLS 
See also CRESOLS 


NAPHTHOLS 
PHENOL 


Mechanism of semifluidized bed bioreactor for biological 
phenol degradation. Final report 1 September 1979-31 
August 1982, 10:3357 (R;US) 

PHENOXY RADICALS 
Chemical Preparation 

Phenoxy resins containing pendent ethynyl groups and cured 

resins therefrom, 10:2765 (R;US) 


See ANILINE 
PHILADELPHIA ELECTRIC POWER REACTOR-1 
See LIMERICK-1 REACTOR 
PHILADELPHIA ELECTRIC POWER REACTOR-2 
See LIMERICK-2 REACTOR 
PHOSGENE 
Chemical Reactions 
Carbochlorination of a metal oxide mixture with phosgene, 
10:2544 (R;US) 
Solvent Properties 
Solubility of uranium hexafluoride in some low-temperature 
solvents, 10:2924 (J;US) 
PHOSPHORUS 
Effects 
Effect of phosphorus on the swelling and precipitation 
behaviour of austenitic stainless steels during irradiation 
(Neutron irradiation), 10:2667 (J;NL) 
PHOSPHORUS 32 
Autoradiography 
Conversion of simian virus 40 DNA to ordered nucleoprotein 
structures by extracts that direct accurate initiation by 
eukaryotic RNA polymerase II, 10:3423 (J;GB) 
PHOSPHORUS CHLORIDES 


Energy 
Core photoelectron emission study of binary and ternary 


indium chlorides: metal bi energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 


Valence 

Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding as a function of 
oxidation state and other parameters, 10:2874 (J;US) 

PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
Code number 2.7.1 
Enzyme Activity 
re orthophosphate dikinase in wheat leaves, 10:3397 
Metabolism 

Phosphorus-31 NMR magnetization transfer measurements of 
metabolic reaction rates in the rat heart and kidney in vivo, 
10:3428 (R;US) 

PHOTOCHEMICAL REACTIONS 
See also PHOTOLYSIS 
Mathematical Models 

Construction and testing of a surrogate chemical mechanism 
(scheme) for tropospheric photochemical reactions, 10:3244 
(BA;US) 

Research Programs 

Radiation Laboratory quarterly report, April 1, 1984-June 30, 

1984, 10:2916 (R;US) 
PHOTODETECTORS 
Superlattices 

InGaAs/GaAs, strained-layer superlattice (SLS), junction 
photodetectors, LED's, injection LASER’s and FET’s for 
optelectronic IC applications, 10:3220 (R;US) 

PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Photoanodes 

Photochemical energy a studies of inorganic 
photoassistance agents. Progress report, April 1, 1982- 
September 30, 1984, 10:3071 (R;US) 

Photocathodes 

Photochemical energy storage: studies of inorganic 
photoassistance agents. Progress report, April 1, 1982- 
September 30, 1984, 10:3071 (R;US) 

Redox Reactions 

Photochemical energy storage: studies of inorganic 
photoassistance agents. Progress report, April 1, 1982- 
September 30, 1984, 10:3071 (R;US) 

PHOTOELECTRON SPECTROSCOPY 

S-wave threshold in electron attachment: observations and 

cross sections at ultralow electron energies, 10:3605 (RA;US) 
PHOTOGRAPHIC FILM DETECTORS 
Performance 

Albedo neutron dosimeter on CR-39 track detector, 10:3187 
(RA;US) 

Modifying the response of electrochemically-etched CR-39 
polymeric nuclear track detector for fast-neutron dosimetry, 
10:3197 (RA;US) 

Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 

Progress towards a track-etch neutron dosimetry system, 
10:3188 (RA;US) 

Recent studies on CR-39 for neutron dosimetry, 10:3189 
(RA;US) 

Simple and sensitive fast neutron dosimeter using CR-39, 
10:3190 (RA;US) 

SSNTD calibration in a neutron source, 10:3196 (RA;US) 

Readout Systems 

Progress towards a track-etch neutron dosimetry system, 

10:3188 (RA;US) 
Response Functions 

Albedo neutron dosimeter on CR-39 track detector, 10:3187 
(RA;US) 

Modifying the response of electrochemically-etched CR-39 
polymeric nuclear track detector for fast-neutron dosimetry, 
10:3197 (RA;US) 





PHOTOGRAPHIC FILM DOSEMETERS 
Calibration 


NTA emulsion: an ill-reputed but misjudged neutron detector, 
10:3186 (RA;US) 


Materials 
Progress with the CR-39 polymer, 10:3198 (RA;US) 
Performance 


NTA emulsion: an ill-reputed but misjudged neutron detector, 
10:3186 (RA;US) 
PH 
See also STREAK PHOTOGRAPHY 
Chemical Effluents 
Method for the recovery of silver from waste photographic 
fixer solutions, 10:2554 (P;US) 
PHOTOLYSIS 
See also BIOPHOTOLYSIS 
Research Programs 
Radiation Laboratory quarterly report, April 1, 1984-June 30, 
1984, 10:2916 (R;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 
Physical Radiation Effects 
Study in spurious sensitivity of electronics. Quarterly report 
No. 2, 1 January-31 March 1984, 10:2940 (R;US) 
PHOTON ACTIVATION ANALYSIS 
See PHOTONS 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON-ATOM COLLISIONS 
Fluorescence 
Modeling noise by jump processes in strong laser-atom 
interactions, 10:3647 (J;US) 
PHOTON-ELECTRON INTERACTIONS 
Differential Cross Sections 
Zeros in y+e—-W-+-v, 10:3701 (J;US) 
PHOTON-MOLECULE COLLISIONS 
Dissociation 
Experimental studies in molecular fragmentation: processes, 
energetics and diagnostics, 10:3630 (R;US) 
PHOTON-PHOTON INTERACTIONS 
Cross Sections 
Pion pair production from yy collisions at the SLAC et e~ 
storage ring PEP, 10:3682 (J;US) 
PHOTONS 
Attenuation 
Left ventricular stroke volume determinations from 
radionuclide ventriculograms: the effects of photon 
attenuation, 10:3435 (J;US) 
PHOTONUCLEAR REACTIONS 
Coincidence Spectrometry 
Proceedings of the third miniconference on coincidence 
reactions with electromagnetic probes. 
November 14-15, 1983, 10:3736 (R;NL) 
Total Cross Sections 
Study of the total photonuclear absorption in heavy nuclei 
from 30 to 440 MeV, 10:3839 (R;FR) 
PHOTOPRODUCTION 
Research Programs 
Bubble chamber studies of hadron and photon interactions. 
Progress report, April 1, 1984-September 30, 1984, 10:3669 


Photometric studies of heat flow at the photosphere, 10:3556 
(R;US) 
Magnetic Fields 
Interaction of convection and small-scale magnetic fields: 
influence on the solar luminosity, 10:3557 (R;US) 
Temperature Distribution 
Thermal bifurcation in the upper solar photosphere inferred 
from heterodyne spectroscopy of OH rotational lines, 
10:3564 (R;US) 
PHOTOVOLTAIC POWER PLANTS 
Power Conditioning Circuits 
Utility-interactive photovoltaic power conditioning technology 
in the United States, 10:2126 (R;US) 
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PHOTOVOLTAIC POWER SUPPLIES 
Inverters 
System analysis of the interconnection of 5 kw-solar panels 
with the power lines. Final report, 10:2124 (R;LU) 
Power Conditioning Circuits 
Utility-interactive photovoltaic power conditioning technology 
in the United States, 10:2126 (R;US) 
PHWR TYPE REACTORS 
Power Generation 
World nuclear power reactor performance, 10:2228 (R;CA) 
PHYSICAL METALLURGY 


Open file reports, list No. 20, 10:4114 (R;CA;In English and 
French) 
Open file reports, list No. 21, 10:4113 (R;CA;In English and 
French) 
PHYSICAL PROTECTION DEVICES 
Design 
Rotatable stem and lock, 10:1964 (P;US) 
PHYSICAL RADIATION EFFECTS 
Simulation 
Dual ion irradiation: impact of the conflicting roles of heliumm 
on void nucleation, 10:2613 (R;US) 
PHYSICS 
See also ATOMIC PHYSICS 


HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 


Meetings 
Proceedings of the second TRISTAN physics workshop, 
10:2438 (R;JP) 
Research Programs 
Annual report of the Institute of Physics Academia Sinica. 
Volume 13, 1983, 10:3541 (R;TW;In English and Chinese) 
E-Division activities report, 10:2442 (R;US) 
PHYTOPLANKTON 
Biological Adaptation 
Light-shade adaptation and vertical mixing of marine 
phytoplankton: a comparative field study, 10:3384 (J;US) 


Light-shade adaptation and vertical mixing of marine 
phytoplankton: a comparative field study, 10:3384 (J;US) 


Dynamics 
Light-shade adaptation and vertical mixing of marine 
phytoplankton: a comparative field study, 10:3384 (J;US) 
Productivity 
Sources of organic matter for reservoir fish production: a 
trophic-dynamics analysis, 10:3378 (J;CA) 
PIGE ANALYSIS 
See PROTON REACTIONS 
PINES 
Growth 
Interactions of subsoiling and solid sludge on soil physical and 
chemical factors and growth of Pinus taeda L. and a Festuca 
sp. Progress report, 10:3495 (R;US) 
Isotope Dating 
Dendrochronology of bristlecone pine: a progress report, 
10:3526 (J;US) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Exchange Reactions 
14Be via pion double charge exchange, 10:3769 (J;US) 
Excitation of giant resonances in the Ca isotopes in (asup(+- 
),7r°) reactions, 10:3790 (J;NL) 
Inclusive pion single-charge-exchange reactions, 10:3768 (J;US) 
Nonanalog (7~,7* ) double charge exchange on '*O, 10:3770 
(J;US) 
Precise measurement of the pion charge-exchange forward 
differential cross section at 522 MeV/c, 10:3742 (R;US) 
Inelastic Scattering 
Quenching of isoscalar spin-flip strength in °*Fe, 10:3787 
GUS) 
Knock-Out Reactions 
Isospin dependence of pion absorption on nucleon pairs, 
10:3751 (BA;NL) 
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Particle Production 
Measurement of the total charm production cross section in 
350 GeV p-Fe interactions, 10:3671 (R;US) 
Production of leptons in coincidence with prompt muons, 
10:3681 (J;US) 
Quasi-Elastic Scattering 
Quasi-free scattering of 7* and @~ from *He and ‘He at 
energies from 350 to 475 MeV, 10:3760 (BA;NL) 
PION PLUS REACTIONS 


Charge-Exchange Reactions 
13C(m*,a~ ) 8O near the Ass resonance, 10:3771 (J;US) 
Excitation of giant resonances in the Ca isotopes in (wsup(+- 
),7°) reactions, 10:3790 (J;NL) 
Inclusive pion single-charge-exchange reactions, 10:3768 (J;US) 
Reply to Comment on the alpha-alpha potential”, 10:3772 
(J;US) 
Inelastic Scattering 
Quenching of isoscalar spin-flip strength in °*Fe, 10:3787 
G;US) 
Knock-Out Reactions 
Isospin dependence of pion absorption on nucleon pairs, 
10:3751 (BA;NL) 
Quasi-Elastic Scattering 
Quasi-free scattering of 7* and a7 from *He and ‘He at 
energies from 350 to 475 MeV, 10:3760 (BA;NL) 
PION PLUS-PROTON INTERACTIONS 


Particle Production 
Search for long-lived charge +2 hadrons, 10:3684 (J;US) 
PIONS 


See also COSMIC PIONS 
PIONS NEUTRAL 


Pair Production 
Pion pair production from yy collisions at the SLAC e* e~ 
storage ring PEP, 10:3682 (J;US) 
Production 


Production of low-mass K* » systems on nuclei, 10:3572 (J;US) 
PIONS NEUTRAL 
Particle Production 
Large acceptance spectrometers for 7° mesons (Produced in 
heavy ion reactions), 10:3163 (R;US) 


Large acceptance spectrometers for 7° mesons (Produced in 
heavy ion reactions), 10:3163 (R;US) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 


Flow 
Feasibility tests of pipeline pigs for cryogenic pipelines, 
10:2992 (BA;US) 


Effects of loads on the structural and fracture behavior of 
polyolefin gas piping, 10:1905 (R;US) 


Development of improved plastic piping materials and systems 
for fuel gas distribution, 10:1904 (R;US) 
Development of improved plastic piping materials and systems 
for fuel gas distribution, 10:1907 (R;US) 
Evaluation of polybutylene as a gas piping material, 10:1906 
(R;US) 
Routing 
Preliminary analysis of pipeline corridor alternatives for Naval 
Oil Shale Reserve 1, 10:1936 (R;US) 
Weathering 
Outdoor weathering of plastic pipe, 10:1908 (R;US) 
PIPES 


Tests to determine how support type and excitation source 
influence pipe damping, 10:2939 (R;US) 
Fluid Flow 
Single stream analysis of the cryopanel and piping free 
convection loop for MFTF-B, 10:3030 (R;US) 
Impact Shock 
Pipe-to-pipe impact program, 10:2395 (R;US) 
Ruptures 


Pipe-to-pipe impact program, 10:2395 (R;US) 
Testing 


Tests to determine how support type and excitation source 
influence pipe damping, 10:2939 (R;US) 


PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PLANETARY MAGNETOSPHERES 
Magnetic Storms 
Substorms in the earth’s magnetosphere, 10:3592 (R;US) 
PLANT BREEDING 
Genetics “ 
Potential contributions of molecular genetics to plant breeding, 
10:3414 (R;US) 
PLANT CELLS 
Radiosensitivity 
Radiosensitivity of Nicotiana protoplasts. Action on cell; cycle 
effects of low dose and fractionated irradiations; biological 
repair, 10:3465 (R;FR;In French) 
PLANT GROWTH 
Inhibition 
Flooding and SO; stress interaction in Betula papyrifera and B. 
nigra seedlings, 10:3502 (J;US) 
Seasonal Variations 
Variations in growth and reproduction within populations of 
two rhizomatous plant species: Thypha latifolia and Typha 
angustifolia, 10:3385 (J;DE) 
PLANTS 


See also ALGAE 
GRASS 
NICOTIANA 
TREES 


VEGETABLES 
WATER HYACINTHS 
WEEDS 


Ecological Succession 

Effect of elevated atmospheric CO: on plant communities. 

Final report, 10:3253 (R;US) 
Natural Radioactivity 

Contribution to the study of natural radioactivity in the north 
region of Haute-Vienne department, 10:3333 (R;FR;In 
French) 

Plant Growth 

Variations in growth and reproduction within populations of 
two rhizomatous plant species: Thypha latifolia and Typha 
angustifolia, 10:3385 (J;DE) 

Population Dynamics 

Variations in growth and reproduction within populations of 
two rhizomatous plant species: Thypha latifolia and Typha 
angustifolia, 10:3385 (J;DE) 

Productivity 

‘Carolina’ session growth, reproduction, and biomass of 

hydrilla in North Carolina, 10:3450 (R;US) 
Reproduction 

‘Carolina’ session growth, reproduction, and biomass of 
hydrilla in North Carolina, 10:3450 (R;US) 

Variations in growth and reproduction within populations of 
two rhizomatous plant species: Thypha latifolia and Typha 
angustifolia, 10:3385 (J;DE) 

Temperature Effects 
Variations in summer temperature patterns near Barrow, 
Alaska: analysis and ecological interpretation, 10:3479 (J;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
EQUILIBRIUM PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 
RELATIVISTIC PLASMA 
Alpha Spectra 

Feasibility of alpha particle measurement by CO: laser 

Thomson scattering, 10:3917 (R;US) 
Boundary Layers 

Particle transport in toroidal plasmas at low beta values, 

10:3999 (R;SE) 
Brillouin Effect 

Stimulated Brillouin sidescattering with strong ion wave 

damping, 10:4021 (J;US) 





PLASMA 
Computer Codes 


Computer Codes 
How to run TDMFP, 10:4002 (R;US) 
Electron Plasma Waves 
Thomson-scattering detection of plasma waves excited by two 
laser beams, 10:4014 (J;US) 


Noncanonical Hamiltonian methods in plasma dynamics, 
10:3973 (RA;JP) 
International 


Cooperation 
tion and competition on the path to fusion energy, 

10:3910 (R;US) 

Magnetic Fields 
imental observation of the shear Alfven resonance in a 
tokamak, 10:4012 (J;US) 
Ohm's law for mean magnetic fields, 10:4073 (R;US) 

Magnetic Islands 


Are vacuum bubbles a cause of major disruptions in tokamaks?, 


10:4013 (J;US) 


Convergent spectral representation for three-dimensional 

inverse MHD equilibria, 10:4067 (R;US) 
Mathematical Models 

Covariant lie-transformed plasma action principle, 16:3986 
(R;US) 

Resistive evolution of general plasma configurations, 10:3983 
(R;US) 

Theory of resistivity-gradient-driven turbulence, 10:3924 
(R;US) 


leetings 

Proceedings of the US-Japan Joint Institute for fusion theory 
workshop on equilibrium, stability, and transport of 

nonaxisymmetric systems, 10:3968 (R;JP) 

Proceedings of the US-Japan Joint Institute for fusion theory 
workshop on nonequilibrium statistical physics problems in 
fusion plasmas; stochasticity and chaos, 10:3978 (R;JP) 

Multi-Photon Processes 

Thomson-scattering detection of plasma waves excited by two 

laser beams, 10:4014 (J;US) 
Nuclear Pumping 

The transport of heavy charged particles in a cylindrical 

nuclear-pumped plasma, 10:4024 (J;US) 


Tokamak plasma position dynamics and feedback control, 
10:4026 (BA;US) 
Proton Transport 
Transport of an intense pulsed proton beam through wall- 
stabilized plasma channel at Nagaoka, 10:4049 (RA;JP) 
Research Programs 
1984 Review of the Applied Plasma Physics Program, 10:3921 
(R;US) 


Investigation of the residue in an electric railgun employing a 
plasma armature, 10:4098 (J;US) 
Statistical Mechanics 
Noncanonical Hamiltonian methods in plasma dynamics, 
10:3973 (RA;JP) 
Tearing Instability 
Are vacuum bubbles a cause of major disruptions in tokamaks?, 
10:4013 (J;US) 
Transport Theory 
Users guide to KLYSMA II: a multifluid transport code. 
Interim report October 1983-October 1984, 10:3912 (R;US) 


Theory of resistivity-gradient-driven turbulence, 10:3924 
(R;US) 
Wave Propagation 
Experimental observation of the shear Alfven resonance in a 
tokamak, 10:4012 (J;US) 
PLASMA ACCELERATION 
Magnetoacoustic Waves 
Plasma heating and acceleration by strong magnetosonic waves 
propagating obliquely to a magnetostatic field, 10:4022 
G;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Electron energy transport and magnetic curvature driven 
modes, 10:3992 (R;US) 
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Comparative Evaluations 

Global energy confinement scaling for neutral-beam-heated 

tokamaks, 10:3995 (R;US) 
PLASMA DENSITY 
Fluctuations 

Measurement of density fluctuations in WT-2 plasma by a 
HCN laser scattering, 10:3939 (RA;JP) 

Measurement of density fluctuations in JIPP T-II plasma by 
millimeter and submillimeter wave scattering, 10:3945 
(RA;JP) 

PLASMA DIAGNOSTICS 
Cameras 

Intensified CCD camera system for plasma diagnostics, 10:3931 
(R;US) 

Carbon Dioxide Lasers 

Design of FIR lasers with integrated pump lasers, 10:3949 
(RA;JP) 

Injection-locked TEA COs laser for driving FIR lasers, 
10:3950 (RA;JP) 

Electron Temperature 

Fourier transform spectroscopy of electron cyclotron emission 

from JIPP T-II torus, 10:3947 (RA;JP) 
Far Infrared Radiation 

Activities of the institute of plasma physics, Nagoya University 
in the field of far infrared plasma diagnostics, 10:3938 
(RA;JP) 

Current millimeter and submillimeter wave source 
development efforts at University of California, Los Angeles 
(UCLA), 10:3955 (RA;JP) 

Design of FIR interferometer for JT-60, 10:3937 (RA;JP) 

Far-infrared laser scattering from spontaneous and driven 
fluctuations in the UCLA microtor tokamak, 10:3940 
(RA;JP) 

Numerical evaluations of driven scattering system for high 
temperature plasma, 10:3946 (RA;JP) 

Faraday Effect 
Magneto-optic and electro-optic modulators, 10:3959 (RA;JP) 
Field Effect Transistors 

New submillimeter detectors and antenna arrays, 10:3958 

(RA;JP) 
Fluorescence Spectroscopy 

Plasma electron density measurements by laser- and collision- 

induced fluorescence method, 10:3979 (R;JP) 
Gas Lasers 

Frequency tuning and efficiency enhancement of high power 

FIR lasers, 10:3948 (RA;JP) 
Infrared Spectrometers 

Fourier transform spectroscopy of electron cyclotron emission 

from JIPP T-II torus, 10:3947 (RA;JP) 
Interferometers 

0.4 mm interferometer system using dielectric waveguide, 
10:3934 (RA;JP) 

Design of FIR interferometer for JT-60, 10:3937 (RA;JP) 

Direct reading fast microwave interferometer for EBT, 10:3988 
(R;US) 

Far-infrared imaging arrays for fusion plasma density and 
magnetic field measurements, 10:3935 (RA;JP) 

Ion Temperature 

Numerical evaluations of driven scattering system for high 

temperature plasma, 10:3946 (RA;JP) 
Laser Radiation 

Feasibility of alpha particle measurement by COz laser 
Thomson scattering, 10:3917 (R;US) 

FIR laser scattering and heterodyne receiver measurements on 
Alcator C, 10:3944 (RA;JP) 

Laser Spectroscopy 

Far-infrared laser scattering from spontaneous and driven 
fluctuations in the UCLA microtor tokamak, 10:3940 
(RA;JP) 

Measurement of density fluctuations in WT-2 plasma by a 
HCN laser scattering, 10:3939 (RA;JP) 

Lasers 

Current millimeter and submillimeter wave source 
development efforts at University of California, Los Angeles 
(UCLA), 10:3955 (RA;JP) 





195S / ERA-10/2 


Development of high-power optically-pumped far-infrared 

lasers for plasma diagnostics, 10:3941 (RA;JP) 
Masers 

Current millimeter and submillimeter wave source 
development efforts at University of California, Los Angeles 
(UCLA), 10:3955 (RA;JP) 

Meetings 
Summary of USA-Japan workshop on sub-millimeter 
diagnostic techniques, 10:3960 (R;JP) 
Microwave Amplifiers 
High power, 140 GHz gyrotron, 10:3942 (RA;JP) 
Mott Scattering 

Development of Mott diode for FIR detection, 10:3952 

(RA;JP) 
Oscillators 

Solid state submillimeter souces and their applications, 10:3933 

(RA;JP) 
Photoconductors 

Development of a wide bandwidth heterodyne detector using a 

photoconductive element, 10:3953 (RA;JP) 
Photodiodes 

Development of solid state sub-millimeter devices at Nippon 
Telegraph and Telephone Public Corporation (N.T.T.), 
10:3954 (RA;JP) 

Radiowave Radiation 

Development of solid state sub-millimeter devices at Nippon 
Telegraph and Telephone Public Corporation (N.T.T.), 
10:3954 (RA;JP) 

Scattering 

Numerical evaluations of driven scattering system for high 

temperature plasma, 10:3946 (RA;JP) 
Schottky Barrier Diodes 

Advances in submillimeter Schottky diode detectors for plasma 
diagnostics, 10:3943 (RA;JP) 

Development of Schottky diode detectors at Research Institute 
of Electrical Communication, Tohoku University, 10:3951 
(RA;JP) 

Semiconductor Diodes 

Development of Mott diode for FIR detection, 10:3952 
(RA;JP) 

New submillimeter detectors and antenna arrays, 10:3958 
(RA;JP) 

Semiconductor Lasers 

New development of solid state sub-millimeter sources, 10:3956 

(RA;JP) 
Semiconductor Materials 

Solid state submillimeter souces and their applications, 10:3933 

(RA;JP) 
Silicon Diodes 

Current millimeter and submillimeter wave source 
development efforts at University of California, Los Angeles 
(UCLA), 10:3955 (RA;JP) 

Surface Barrier Detectors 

Tokamak ion temperature and poloidal field diagnostics using 3 

MeV protons, 10:3989 (R;US) 
Thomson 

FIR laser scattering and heterodyne receiver measurements on 

Alcator C, 10:3944 (RA;JP) 
Waveguides 
Novel experimental investigations on dielectric wave-guiding 
structure in the FIR region, 10:3957 (RA;JP) 
X-Ray Spectroscopy 
X-ray spectroscopy of laser-produced plasmas, 10:4004 (R;US) 
PLASMA DRIFT 
Iterative Methods 
Solution of elliptic equations using fast poisson solvers, 10:3909 
(J;US) 
Nonlinear Problems 
Statistical dynamics of interacting drift waves, 10:3977 (RA;JP) 
Statistical Mechanics 
Statistical dynamics of interacting drift waves, 10:3977 (RA;JP) 
PLASMA FOCUS DEVICES 
Deuterons 

Light ion beams generation in dense plasma focus, 10:4043 

(RA;JP) 


Superconductivity 


Protons 
Light ion beams generation in dense plasma focus, 10:4043 


PLASMA FURNACES 


Installation of a 100 kVA ac plasma furnace at Mintek, 10:2963 
(R;ZA) 
Performance Testing 
Installation of a 100 kVA ac plasma furnace at Mintek, 10:2963 
(R;ZA) 
PLASMA HEATING 


See also HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 


Magnetoacoustic Waves 
Plasma heating and acceleration by strong magnetosonic waves 
propagating obliquely to a magnetostatic field, 10:4022 
GUS) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SHEATH 
Plasma 
Edge diagnostics for tandem mirror machines, 10:4005 (R;US) 
PLASMA SIMULATION 


simulation of unmagnetized su 

Absence of a blast wave, 10:3586 (J;US) 
Statistical Mechanics 

Statistical discription of the Chirikov-Taylor model, 10:3971 


(RA;JP) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Parametric Instabilities 
Relation of linear response to nonlinear motion, 10:3976 
(RA;JP) 


ova remnants: 


Plasma Drift 
Statistical dynamics of interacting drift waves, 10:3977 (RA;JP) 
PLASTIC PROPERTIES 
See PLASTICITY 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Study of transfer and breakup reactions with the plastic box, 
10:3829 (R;US) 
Performance 
BC-454 boron-loaded plastic scintillator, 10:3195 (RA;US) 
PLASTICITY 
Mathematical Models 
Application of endochronic theory in dynamic viscoplasticity, 
10:3883 (J;NL) 
PLASTICS 
See also THERMOPLASTICS 
Research Programs 
Materials project of the Energy Conversion and Utilization 
Technologies (ECUT) program progress report for year 
ending September 30, 1982, 10:2586 (R;US) 
Temperature Effects 
Thermal response of tanks engulfed in fire, 10:2635 (R;GB) 
PLATINUM 
Effects 
Catalytic method for synthesizing hydrocarbons, 10:2054 
(P;US) 
PLATINUM 196 
Maultipole Transitions 
E2/M1 mixing ratios in Pt from the '*Pt(n,y)'®*Pt reaction, 
10:3819 (R;US) 
PLATINUM CARBIDES 
Physical Radiation Effects 
Radiation-induced microstructural changes in Ni-C and Pt-C 
alloys (Electrons), 10:2720 (BA;GB) 
Specific Heat 
U2PtC, and systematics of heavy fermions, 10:2640 (J;US) 


U2PtC, and systematics of heavy fermions, 10:2640 (J;US) 





Investigation of the kinetics of catalyzed combustion of fuel. 
Final report 1 August 1980-29 January 1984, 10:2041 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Current-Drive Heating 
ison of the theory and the practice of rf current drive, 
10:3993 (R;US) 
Ton Temperature : 
Tokamak ion and poloidal field diagnostics using 3 
MeV protons, 10:3989 (R;US) 
Lower Hybrid Heating 
ison of the theory and the practice of rf current drive, 
10:3993 (R;US) 
Magnetic Field Configurations 
Tokamak ion temperature and poloidal field diagnostics using 3 
MeV protons, 10:3989 (R;US) 
Plasma Diagnostics 
Tokamak ion temperature and poloidal field diagnostics using 3 
MeV protons, 10:3989 (R;US) 
PLUMES 
Diffusion 
Atmospheric diffusion experiments performed in October 1980 
at the Turbigo Enel power plant, 10:3281 (R;IT) 
Comparison of MESOI atmospheric dispersion estimates with 
data and estimates from other models, 10:3287 (R;US) 
Experimental evaluation of plume depletion models, 10:3286 
(R;US) 
Modification of the computer program DENZ to include 
gtaph-plotting facilities, 10:3288 (R;GB) 
Physics of heavy gas cloud dispersal, 10:3289 (R;GB) 
Study of pollutant dispersion in an urban street canyon, 
10:3247 (R;US) 
Environmental Transport 
Cooling tower plume and drift model: description and user's 
guide, 10:3283 (R;US) 
Mathematical Models 
Cooling tower plume and drift model: description and user's 
guide, 10:3283 (R;US) 
Experimental evaluation of plume depletion models, 10:3286 
(R;US) 


Activation Analysis 
Determination of plutonium in waste, in particular in feed 
sludge, 10:1958 (RA;DE;In German) 
Spectroscopy 


Determination of plutonium in the environment, 10:2828 
(RA;DE;In German) 
Auger Electron Spectroscopy 
Application of Auger-spectrometry for the determination of Pu 
in solid matter, 10:2831 (RA;DE;In German) 


Physical detection methods and chemical separation processes 
for trace quantities of plutonium, 10:2829 (RA;DE;In 
German) 


Coprecipitation 
Physical detection methods and chemical separation processes 
for trace quantities of plutonium, 10:2829 (RA;DE;In 
German) 


Diffusion 
Diffusion of plutonium in compacted, brine-saturated bentonite, 
10:2006 (R;US) 
Ecological Concentration 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Environmental Transport 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
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Fluorescence Spectroscopy 

Physical detection methods and chemical separation processes 
for trace quantities of plutonium, 10:2829 (RA;DE;In 
German) 

Laser Spectroscopy 

Physical detection methods and chemical separation processes 
for trace quantities of plutonium, 10:2829 (RA;DE;In 
German) 

Mass Spectroscopy 

Determination of plutonium in waste, in particular in feed 

sludge, 10:1958 (RA;DE;In German) 
Neutron Reactions 

Measurements of the neutron fission cross sections of 7*°U and 

239Pu, 10:2294 (J;US) 
Nondestructive Analysis 

Non-destructive measuring methods for Pu-determination, 
10:1955 (RA;DE;In German) 

Plutonium analytical methods in nuclear power plant 
surveillance and fuel element post-irradiation examination, 
10:1959 (RA;DE;In German) 

Pyrochemical Reprocessing 

Pyrochemical process for extracting plutonium from an 
electrolyte salt, 10:1963 (P;US) 

Recent development in pyrochemistry at Los Alamos, 10:1960 
(R;US) 

Quantitative Chemical Analysis 

Determination methods for plutonium as applied in the field of 
reprocessing, 10:1954 (R;DE;In German) 

Determination of plutonium in the environment, 10:2828 
(RA;DE;In German) 

Exact determination of Pu at the entrance and exit of the 
reprocessing plant, 10:1957 (RA;DE;In German) 

Pu determination studies with the aid of the ICP method, 
10:2830 (RA;DE;In German) 

Radiometric Analysis 

Nondestructive assay system development for a plutonium 
. serap recovery facility, 10:2017 (R;US) 
Reprocessing 

Determination methods for plutonium as applied in the field of 
reprocessing, 10:1954 (R;DE;In German) 

PUREX< process analysis, 10:1956 (RA;DE;In German) 

Spectrophotometry 

Exact determination of Pu at the entrance and exit of the 
reprocessing plant, 10:1957 (RA;DE;In German) 

Quantitative spectrophotometrical Pu-determination as applied 
for quality assurance in MOX manufacture, 10:1948 
(RA;DE;In German) 

X-Ray Fluorescence Analysis 

Determination of plutonium in waste, in particular in feed 
sludge, 10:1958 (RA;DE;In German) 

K-edge x-ray fluorescence analysis for actinide and heavy 
elements solution concentration measurements, 10:1961 
(R;US) 

PLUTONIUM 238 
Distribution 
In situ vitrification pilot-scale radioactive test, 10:1979 (R;US) 
Radioecological Concentration 

Plutonium, cesium, uranium and thorium series radionuclides in 
the Hudson River estuary and other environments. Annual 
technical progress report, December 1, 1983-November 30, 
1984, 10:3363 (R;US) 

Radionuclide Migration 

Small mammal soil burrowing as a radionuclide transport 
vector at a radioactive waste disposal-area in southeastern 
Idaho, 10:3339 (J;US) 

PLUTONIUM 239 
Adsorption 
Organic complexant-enhanced mobility of toxic elements in 
low-level wastes, 10:2004 (R;US) 
Distribution 
In situ vitrification pilot-scale radioactive test, 10:1979 (R;US) 
Information Validation 

Evaluation and testing of n + *°*°Pu nuclear data for revision 2 

of ENDF/B-V, 10:2332 (J;US) 
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Neutron Emission 
Measurements of the energy dependence of prompt neutron 
emission from ***U, 7°U, **°Pu, and *'Pu for E /SUB n/ 
= 0.005 to 10 eV relative to emission from spontaneous 
fission of *°Cf, 10:2297 (J;US) 
Neutron Reactions 
Evaluation and testing of n + 7°°Pu nuclear data for revision 2 
of ENDF/B-V, 10:2332 (J;US) 
Radioecological Concentration 
Plutonium, cesium, uranium and thorium series radionuclides in 
the Hudson River estuary and other environments. Annual 
technical progress report, December 1, 1983-November 30, 
1984, 10:3363 (R;US) 
Radionuclide Migration 
Small mammal soil burrowing as a radionuclide transport 
vector at a radioactive waste disposal-area in southeastern 
Idaho, 10:3339 (J;US) 
PLUTONIUM 240 
Radioecological Concentration 
Plutonium, cesium, uranium and thorium series radionuclides in 
the Hudson River estuary and other environments. Annual 
technical progress report, December 1, 1983-November 30, 
1984, 10:3363 (R;US) 
Radionuclide Migration 
Small mammal soil burrowing as a radionuclide transport 
vector at a radioactive waste disposal-area in southeastern 
Idaho, 10:3339 (J;US) 
PLUTONIUM 241 
Neutron Emission 
Measurements of the energy dependence of prompt neutron 
emission from 7**U, **5U, #°Pu, and **1Pu for E /SUB n/ 
= 0.005 to 10 eV relative to emission from spontaneous 
fission of *°*Cf, 10:2297 (J;US) 
PLUTONIUM ALLOYS 
Crystal-Phase Transformations 
On the lattice correspondence of the 5 — a displacive 
transformation in plutonium alloys, 10:2686 (J;US) 
Monoclinic Lattices 
On the lattice correspondence of the 6 — a displacive 
transformation in plutonium alloys, 10:2686 (J;US) 
Specific Heat 
New heavy-fermion system, NpBeis, with a comparison to 
UBeis and PuBeis, 10:2646 (J;US) 


New heavy-fermion system, NpBeis, with a comparison to 
UBeis and PuBeis, 10:2646 (J;US) 
PLUTONIUM CARBIDES 


Thermodynamic Properties 
Assessment of the thermodynamic values for (PuO /SUB 1.5/ 
) and high-temperature determination of the values for (PuC 
/SUB 1.5/ ), 10:2750 (J;US) 
PLUTONIUM OXIDES 


Thermodynamic Properties 
Assessment of the thermodynamic values for (PuO /SUB 1.5/ 
) and high-temperature determination of the values for (PuC 
/SUB 1.5/ ), 10:2750 (J;US) 
PMMA 


Effect of ultraviolet radiation on transparent polymer films as 
determined using in situ FTIR-RA spectroscopy. Volume I. 
Photodegradation of transparent polymer films, 10:2168 
(R;US) 

Ww 


feathering 
Effect of ultraviolet radiation on transparent polymer films as 
determined using in situ FTIR-RA spectroscopy. Volume I. 
Photodegradation of transparent polymer films, 10:2168 
(R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POISEUILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POISSON EQUATION 
Iterative Methods 
Solution of elliptic equations using fast poisson solvers, 10:3909 
(J;US) 


POLYACRYLATES 
Materiais Testing 


POLARIMETERS 
Novel technique for measuring the vector polarization of a 
deuteron, 10:3741 (BA;NL) 
POLICY 
See ENERGY POLICY 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Absorption Spectroscopy 
Construction and testing of a Differential Optical A! 
Spectrometer (DOAS) system, 10:3259 (R;SE) 
Calculation Methods 
Millimeter and submillimeter wave absorption by atmospheric 
pollutants and constituents, 10:3298 (J;GB) 
Correlations 
Wood combustion emissions from residential systems. An 
investigation of correlation relationships between different 
flue gas parameters, 10:2480 (R;SE;In Swedish) 


Millimeter and submillimeter wave absorption by atmospheric 
pollutants and constituents, 10:3298 (J;GB) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 


ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Construction 
Construction and testing of a Differential Optical Al 
Spectrometer (DOAS) system, 10:3259 (R;SE) 


Environmental industry in the EEC, 10:3369 (R;XE) 
Testing 
Construction and testing of a Differential Optical A 
Spectrometer (DOAS) system, 10:3259 (R;SE) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLOIDAL DIVERTORS 


A divertor which takes out poloidal magnetic field lines, forming a 
separatrix in the poloidal field. 
Mathematical Models 


Two-chamber model for divertors with plasma recycling, 
10:4074 (R;US) 
POLONIUM 198 
Alpha Decay 
he tng of sup(198,200)Po, 10:3826 (RA;DE) 
High Spin States 
ae of sup(198,200)Po, 10:3826 (RA;DE) 
POLONIUM 
Alpha neg 
Spectroscopy of sup(198,200)Po, 10:3826 (RA;DE) 
High Spin States 
Spectroscopy of sup(198,200)Po, 10:3826 (RA;DE) 
POLONIUM 210 
Tissue Distribution 
Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 
Uptake 
Contribution to the study of polonium-210 and lead-210 in 
marine organisms and their environment, 10:3365 (R;FR;In 


See also POLONIUM 198 
POLONIUM 200 
POLONIUM 210 


Isomeric Nuclei 
Quadrupole moments of the 8* isomers of neutron deficient Po 
isotopes, 10:3825 (RA;DE;In German) 
Quadrupole Moments 
Quadrupole moments of the 8* isomers of neutron deficient Po 
isotopes, 10:3825 (RA;DE;In German) 
POLYACRYLATES 
See also PMMA 


Accelerated aging of aluminized acrylic solar mirror materials, 
10:2166 (R;US) 
Materials Testing 
Accelerated aging of aluminized acrylic solar mirror materials, 
10:2166 (R;US) 





POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCARBONATES 


Decomposition 
Effect of ultraviolet radiation on transparent polymer films as 
determined using in situ FTIR-RA spectroscopy. Volume I. 
Photodegradation of transparent polymer films, 10:2168 
(R;US) 
Ww 


eathering 

Effect of ultraviolet radiation on transparent polymer films as 

determined using in situ FTIR-RA y. Volume I. 
tion of transparent polymer films, 10:2168 

(R;US) 


POLYCRYSTALS 
Acoustic Testing 
The speed and attenuation of elastic waves in polycrystals, 
10:3062 (BA;US) 
Attenuation 
The speed and attenuation of elastic waves in polycrystals, 
10:3062 (BA;US) 
Phase Velocity 
The speed and attenuation of elastic waves in polycrystals, 
10:3062 (BA;US) 
Shear 
On the origin of shear bands in textured polycrystals, 10:2685 
(J;US) 
Texture 
On the origin of shear bands in textured polycrystals, 10:2685 
(J;US) 
Wave Propagation 
The speed and attenuation of elastic waves in polycrystals, 
10:3062 (BA;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Biological Effects 
Mixtures of polycyclic aromatic compounds inhibit 
mutagenesis in the ‘microsome assay by inhibition 
of metabolic activation, 10:3377 (J;NL) 
Dose-Response Relationships 
Genotoxic effects of benzo(a)pyrene, 10:3485 (R;SE;In 
Swedish) 
Fluorescence 
Total solid-surface room-tem; 
of mixtures, 10:2852 (J;US) 
Gas 
Isolation of mononitrated polycyclic aromatic hydrocarbons in 
particulate matter by liquid chromatography and 
determination by gas chromatography with the thermal 
energy analyzer, 10:2842 (J;US) 
Liquid Column Chromatography 
Isolation of mononitrated polycyclic aromatic hydrocarbons in 
particulate matter by liquid chromatography and 
determination by gas chromatography with the thermal 
energy analyzer, 10:2842 (J;US) 
Measuring Methods 
New approach for screening polynuclear aromatic pollutants in 
indoor air, 10:3250 (R;US) 


luminescence for analysis 


Total solid-surface room-tem 
of mixtures, 10:2852 (J;US) 
Quantitative Chemical Analysis 
Photoacoustic spectroscopy of matrix-isolated polycyclic 
aromatic compounds, 10:2846 (J;US) 
Risk Assessment 
Genotoxic effects of benzo(a)pyrene, 10:3485 (R;SE;In 
Swedish) 
Thermal Analysis 
Isolation of mononitrated polycyclic aromatic hydrocarbons in 
particulate matter by liquid chromatography and 
determination by gas chromatography with the thermal 
energy analyzer, 10:2842 (J;US) 
POLYCYCLIC NITROGEN HETEROCYCLES 
See AZAARENES 
POLYESTERS 
Photoconductivity 
Effect of chemical doping on the radiation-induced 
conductivity of polyethylene terephthalate, 10:2773 (J;US) 


luminescence for analysis 
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Physical Radiation Effects 
Effect of chemical doping on the radiation-induced 
conductivity of polyethylene terephthalate, 10:2773 (J;US) 
Spece Charge 
Direct observation of field-injected space charge in a metal- 
insulator-metal structure, 10:2768 (J;US) 


Effect of chemical doping on the radiation-induced 
conductivity of polyethylene terephthalate, 10:2773 (J;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Titration 
Enantiomeric recognition of organic ammonium salts by chiral 
crown ethers based on the pyridino-18-crown-6 structure, 
10:2899 (J;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE TERPHTHALATE 
See POLYESTERS 
POLYETHYLENES 
Creep 
Properties of radioactive wastes and waste containers (Marlex 
CL-100), 10:2000 (R;US) 
Cross-Linking 
Design, manufacture, test, and delivery of 230 kV extruded, 
radiation cross-linked polyethylene cable: design of 7 
megavolt toroidal irradiator; fabrication and testing of model 
cables. Final report, 10:2024 (R;US) 
Equations of State 
Simple EOS for linear polytetradeuteroethylene, 10:2763 
(R;US) 
Heat Transfer 
Absorption of heat by tubes placed in running water at the 
bottom. Laboratory tests, 10:2505 (R;SE;In Swedish) 
Radiation Curing 
Design, manufacture, test, and delivery of 230 kV extruded, 
radiation cross-linked polyethylene cable: design of 7 
megavolt toroidal irradiator; fabrication and testing of model 
cables. Final report, 10:2024 (R;US) 
Stresses 
Properties of radioactive wastes and waste containers (Marlex 
CL-100), 10:2000 (R;US) 
Tensile Properties 
Properties of radioactive wastes and waste containers (Marlex 
CL-100), 10:2000 (R;US) 
POLY(SOBUTYLENE OXIDE) 


See EPOXIDES 
ORGANIC POLYMERS 


POLYMER FLOODING 


See MICROEMULSION FLOODING 
WATERFLOODING 


POLYMERS 


See also ORGANIC POLYMERS 
SILICONES 


State 
Structural and chemical analysis of ion beam produced 
conductive regions on highly resistive organic films, 10:2769 
(J;US) 


Ultrahigh-vacuum in situ electrochemistry with solid polymer 
electrolyte and x-ray photoelectron spectroscopy studies of 
polypyrrole, 10:2771 (J;US) 

Ton Collisions 
Structural and chemical analysis of ion beam produced 
conductive regions on highly resistive organic films, 10:2769 


(J;US) 
Spectroscopy 
Ultrahigh-vacuum in situ electrochemistry with solid polymer 
electrolyte and x-ray photoelectron spectroscopy studies of 
polypyrrole, 10:2771 (J;US) 
Physical Radiation Effects 
Structural and chemical analysis of ion beam produced 
conductive regions on highly resistive organic films, 10:2769 
(J;US) 
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Research Programs 
Materials project of the Energy Conversion and Utilization 
Technologies (ECUT) program progress report for year 
ending September 30, 1982, 10:2586 (R;US) 
Polymers and macromolecules. Final technical report, June 15, 
1981-June 14, 1984, 10:2761 (R;US) 
Space Charge 
Direct observation of field-injected space charge in a metal- 
insulator-metal structure, 10:2768 (J;US) 
Structural Chemical Analysis 
SANS studies of polymers, 10:2760 (R;US) 
Viscosity 
Simple, accurate model for viscosities of polymer blends, 
10:2767 (R;US) 
POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYOLEFINS 
See also POLYETHYLENES 
Fracture Properties 
Effects of loads on the structural and fracture behavior of 
polyolefin gas piping, 10:1905 (R;US) 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POLY(VINYLIDENE FLUORIDE) 
See POLYVINYLS 
POLYVINYLS 
See also POLYACRYLATES 
tion 
Effect of ultraviolet radiation on transparent polymer films as 


determined using in situ FTIR-RA spectroscopy. Volume II. 


Photophysics of poly(vinylidene fluoride) films, 10:2169 
(R;US) 
Ww 


eathering 

Effect of ultraviolet radiation on transparent polymer films as 
determined using in situ FTIR-RA s 
Photophysics of poly(vinylidene fluoride) films, 10:2169 
(R;US) 

POPULATION DENSITY 


Effects 
Effects of root dips of benomyl and captan on seedling 
response and mycorrhizal development of outplanted 
longleaf, sand, and loblolly pines. Progress report, 10:3457 
(R;US) 
Measuring Methods 
Use of capture data to quantify change and test for effects on 
the abundance of wild populations, 10:3381 (R;US) 
PORK 
See MEAT 
POROUS MATERIALS 
Acoustic Testing 
Effects of microstructure on the speed and attenuation of 
elastic waves: Some results for porous materials, 10:3061 
(BA;US) 
Fluid Flow 
Adsorption from flooding solutions in porous media. A study 
of interactions of surfactants and polymers with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 
Fluid Mechanics 
KRAK: a computer program for two-phase, two-component 
porous flow and fracture, 10:3650 (R;US) 


Effects of microstructure on the speed and attenuation of 
elastic waves: Some results for porous materials, 10:3061 
(BA;US) 

Phase Velocity 

Effects of microstructure on the speed and attenuation of 
elastic waves: Some results for porous materials, 10:3061 
(BA;US) 


py. Volume II. 


POTENTIALS 
Distorted Wave Theory 


Properties 

Environmental chemistry of oil shale development. Interim 
technical progress report, January 1-September 30, 1984, 
10:1931 (R;US) 

Wave Propagation 

Effects of microstructure on the speed and attenuation of 
elastic waves: Some results for porous materials, 10:3061 
(BA;US) 

PORPHYRINS 


See also HEME 
HEMOGLOBIN 


Dimerization 
Optical and electron spin resonance study of cation and cation- 
crown ether induced dimerization of tetrakis(4- 
sulfonatophenyl)porphyrin, 10:2906 (J;US) 
Transfer 


Photoinduced electron transfer in meso- 
triphenyltriptycenylporphyrin-quinones. Restricting donor- 
acceptor distances and orientations, 10:2910 (J;US) 

Excitation 

Optical and electron spin resonance study of cation and cation- 
crown ether induced dimerization of tetrakis(4- 
sulfonatophenyl)porphyrin, 10:2906 (J;US) 

POSITRON COLLISIONS 
Annihilation 

Low-energy, high-intensity positron beam experiments with a 

linac, 10:3120 (R;US) 
POSITRONS 
Annihilation 

Stabilization of positron annihilation Doppler-broadening data, 

10:3740 (J;NL) 
POSTULATED PARTICLES 


See also CHARM PARTICLES 
GLUONS 
INTERMEDIATE BOSONS 
MAGNETIC MONOPOLES 


Particle Production 
Search for horizontal bosons at the SSC, 10:3691 (R;US) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Biological Accumulation 
Accumulation of Cs and K and growth of bean plants in 
nutrient solution, 10:3476 (J;NL) 
Laser Spectroscopy 
Laser-based diagnostics for coal gasification instrumentation, 
10:1736 (R;US) 
Stark Effect 
Stark broadening of potassium ns-4p and nd-4p lines in a wall- 
stabilized arc, 10:3637 (J;US) 
POTASSIUM 47 
Beta-Minus Decay 
Decays of *°Sc, Sc/sup m/, *°Ca, and ‘7K, 10:3786 (J;US) 
POTASSIUM CARBONATES 
Solvent Properties 
Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 
Solubility of the NiO fuel cell cathode in LisCOs-K2COs melts 
as determined by cyclic voltammetry, 10:2497 (J;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
Biological Effects 
Developmental and cytogenetic effects of potassium 
dichromate on mouse embryos in vitro, 10:3418 (J;US) 
Tissue Distribution 
Developmental and cytogenetic effects of potassium 
dichromate on mouse embryos in vitro, 10:3418 (J;US) 
POTENTIAL BARRIERS 


POTENTIAL SCATTERING 
Distorted Wave Theory 
Third order distorted wave formula for scattering by two 
potentials, 10:3851 (RA;DE) 
POTENTIALS 
Not for ELECTRIC POTENTIAL. 
See also NUCLEON-NUCLEON POTENTIAL 





POTENTIALS 
Energy Leveis 


Energy Levels 
Perihelion shift and level ordering I, 10:3896 (R;AT) 
POWDER METALLURGY 
Explosive Forming 
Dynamic reo eal of powders, 10:2587 (R;US) 
POWER DISTRIBUTION 
Reliability ; 
Distribution system stability, reliability and protective relaying 
due to incorporation of dispersed energy sources. Master's 
thesis, 10:2462 (R;US) 
POWER GENERATION 
See also COGENERATION 
Statistical Data 
Alaska Electric Power Statistics, 1960-1983. Ninth edition, 
10:2466 (R;US) 
Wholesale Prices 
power rate increase. Final environmental statement, 
10:3375 (RUS) 
PLANTS 


See also DUAL-PURPOS& POWER PLANTS 


Systems 
User’s guide for the BNW-III optimization code for modular 
dry/wet-cooled power plants, 10:2215 (R;US) 
POWER REACTORS 
See also BIG ROCK POINT REACTOR 

BOHUNICE V-1 REACTOR 
BYRON-I REACTOR 
BYRON-2 REACTOR 
CALLAWAY-I REACTOR 
CHINSHAN-1 REACTOR 
EBR-2 REACTOR 
ENRICO FERMI-2 REACTOR 
GINNA-1 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
HBWR REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
N-REACTOR 
OCONEE-1 REACTOR 
PHENIX REACTOR 

YAH-1 REACTOR 
SHIPPINGPORT REACTOR 
WNP-1 REACTOR 
WNP-3 REACTOR 


Reactor Control Systems 
Integrated digital protection system (SPIN), 10:2318 (TG;GB) 
Reactor Protection Systems 
Integrated digital protection system (SPIN), 10:2318 (TG;GB) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Simulation 
Pulsed power machine for 1OMV LIB driver, 10:4044 (RA;JP) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
Environmental Impacts 


Environmental statement, Fiscal Year 1975 Proposed Program. 


Facility Evaluation Appendix , 10:3373 (R;US) 
Site Selection 


Environmental statement, Fiscal Year 1975 Proposed Program. 


Facility Evaluation Appendix , 10:3373 (R;US) 
POWER TRANSMISSION LINES 
Design 
Gas insulated transmission line with insulators having field 
controlling recesses, 10:2221 (P;US) 


Properties 
Adaptation of an air-dielectric RF cable for use as an oil-filled 
high voltage pulse transmission line, 10:2220 (R;US) 
Electric Cables 
Adaptation of an air-dielectric RF cable for use as an oil-filled 
high voltage pulse transmission line, 10:2220 (R;US) 
Insulation 


Gas insulated transmission line with insulators having field 
controlling recesses, 10:2221 (P;US) 

Vertically aligned gas-insulated transmission line having 
particle traps at the inner conductor, 10:2222 (P;US) 
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Environmental Impacts 
Boardman coal plant and associated transmission: adopted 
Rural Electrification Administration final EIS (USDA-REA- 
EIS-77-4F) , 10:3374 (R;US) 
PRAIRIE DOGS 
Environmental Effects 
Intrusion of soil covered uranium mill tailings by whitetail 
pesitie dogs and Richardson's ground squirrels, 10:3329 


Orthogonalized operators for the f shell, 10:3644 (J;US) 
PRASEODYMIUM 141 TARGET 
Argon 40 Reactions 
Angular distribution of fission fragments, 10:3799 (RA;DE;In 
German) 
PREAMPLIFIERS 
Paralleling of preamplifier input stages for a low-noise, wide- 
band termination of low-impedance transmission lines, 
10:3167 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED PROTON) 
See DELAYED PROTON PRECURSORS 
PRESSURE DEPENDENCE 
Pressure Vessels 
Probabilistic study of the rupture of PWR vessels 
(COVASTOL), 10:2357 (R;FR;In French, English) 
PRESSURE GAGES 
See also HOT-WIRE GAGES 
Design 
Precision manometer gauge, 10:3222 (P;US) 
PRESSURE SUPPRESSION 
Convection 
Pressure supression pool thermal mixing, 10:2384 (R;US) 
PRESSURE VESSELS 
Statistical evaluation of the metallurgical test data in the ORR- 
PSF-PVS irradiation experiment (PWR; BWR), 10:2229 
(R;US) 
Demolition 
Decommissioning of NS Otto Hahn: The practical side, 
10:2362 (RA;DE;In German) 
Failure Mode Analysis 
Probabilistic study of the rupture of PWR vessels 
(COVASTOL), 10:2357 (R;FR;In French, English) 
Neutron Dosimetry 
Standardized physics-dosimetry for US pressure vessel cavity 
surveillance programs, 10:2240 (R;US) 
Neutron Fluence 
ELXSIR cross-section library for LWR pressure vessel 
irradiation studies: part of the LEPRICON computer code 
system, 10:2239 (R;US) 
Physical Radiation Effects 
Determination of neutron damage parameters for irradiation 
embrittlement, 10:2308 (J;US) 
PRESSURIZED HEAVY WATER COOLED 
MODERATED 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 
Relief Valves 
Summary report on the operability of power operated relief 
valves in C-E designed plants (PWR), 10:2234 (R;US) 
PRICES 
Prior to June 1979, CHARGES was used. 
Statistical Models 
An analysis of heterogeneity in residential sector fuel prices at 
various levels of aggregation, 10:2473 (J;US) 
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PRICING REGULATIONS 


Deregulation 
Agricultural implications of natural gas deregulation. 
Agricultural economic report, 10:1903 (R;US) 
PRIMARY COOLANT CIRCUITS 
Capitalized Cost 
NSSS capital costs for a mature LMFBR industry, 10:2281 
(R;US) 


NSSS capital costs for a mature LMFBR industry, 10:2281 
(R;US) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS DEVELOPMENT UNITS 
Performance Testing 
Status of the MFR entrained flow PDU, 10:1722 (RA;US) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PROFESSIONAL PERSONNEL 
Education 


The supply of professional health physicists and its effects on 
power plant startup and operation, 10:2287 (J;US) 


The supply of professional health physicists and its effects on 
power plant startup and operation, 10:2287 (J;US) 
PROGRAMMING 
Limited to computer programming. 


See also NONLINEAR PROGRAMMING 
PARALLEL PROCESSING 


Documentation 
AID: access to informal documentation, 10:4138 (R;US) 
PROJECTILES 
Pressure Effects 
Design and testing of high-pressure railguns and projectiles, 
10:4096 (J;US) 
PROPANE 
Combustion 
Experimental study and modeling of the kinetics of 
hydrocarbon combustion, 10:3261 (R;FR;In French) 
Study of the fundamental problems of combustion in the 
combustion chambers of turbojets using a tubular reactor, 
10:3109 (R;FR;In French) 
Data Compilation 
Monthly Petroleum Statistics Report, December 1981, 10:1864 
(R;US) 
Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
ition 
Heteronuclear triatomic transition-metal cluster ions in the gas 
phase. Activation of C-H bonds in alkanes by FeConi, 
10:2871 (J;US) 


Experimental study of flame propagation in semiconfined 
geometries with obstacles, 10:1911 (J;GB) 


Petroleum Marketing Monthly, August 1984, 10:1871 (R;US) 
PROPANONE 
See ACETONE 
PROPORTIONAL COUNTERS 


Mixed field (neutron and gamma) dose equivalent measuring 
instrument, 10:3184 (RA;US) 
Feedback 
New method of proportional counter feedback biasing for 
wide-range radiation dose-rate monitors, 10:3165 (R;US) 


Progress with the pocket rem meter, 10:3185 (RA;US) 
Performance 


Mixed field (neutron and gamma) dose equivalent measuring 
instrument, 10:3184 (RA;US) 
Progress with the pocket rem meter, 10:3185 (RA;US) 
PROTACTINIUM ISOTOPES 
Electric Dipole Moments 
Shell effects on the El moments of Ra-Th nuclei, 10:3831 
(R;US) 
PROTECTION 
See SAFETY 


PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Thermal Degradation 
Modeling degradation and failure of Ni-Cr-Al overlay 
coatings, 10:2630 (R;US) 
PROTEINS 
See also NUCLEOPROTEINS 
Biological Variability 
Human muscle proteins: analysis by two-dimensional 
electrophoresis, 10:3390 (J;US) 
Biosynthesis 
Higher plant Pisum sativum maturation of nascent DNA is 
blocked by cycloheximide, but only after 4-8 replicons are 
joined, 10:3402 (J;GB) 
Blood-Plasma Clearance 
Plasma clearance and tissue uptake of folate bound to specific 
and non-specific folate binding proteins, 10:3447 (RA;ZA) 
Detection 
Human muscle proteins: analysis by two-dimensional 
electrophoresis, 10:3390 (J;US) 
Electrophoresis 
Human muscle proteins: analysis by two-dimensional 
electrophoresis, 10:3390 (J;US) 
Luminescence 
Luminescence energy transfer studies of C-reactive protein. 
Binding of terbium (III) ions in C-reactive protein, 10:3394 
G;US) 
Structural Chemical Analysis 
Iron-sulfur stoichiometry and structure of iron-sulfur clusters in 
three iron proteins: Evidence for [3Fe-4S] clusters, 10:3393 
G;US) 
PROTON BEAMS 
Beam Extraction 
Extraction of pulsed ion beams from an anode covered with 
liquid material, 10:4047 (RA;JP) 
PROTON REACTIONS 
Analyzing Power 
Measurement of the analyzing power for the pp -> da* 
reaction in the region 500-800 MeV, 10:3755 (BA;NL) 
Breakup Reactions 
Absolute cross section for the production of **Na in Cu by 400 
GeV protons, 10:3791 (J;NL) 
Multifragmentation of nuclei, 10:3764 (RA;DE) 


Measurement of the analyzing power for the pp -> da* 
reaction in the region 500-800 MeV, 10:3755 (BA;NL) 

Measurement of the spin correlation parameter Asub(nn)(theta) 
for the pp -> d7* reaction in the region 500-800 MeV, 
10:3756 (BA;NL) 

Correlations 

Measurement of the spin correlation parameter Asub(nn)(theta) 
for the pp -> dr* reaction in the region 500-800 MeV, 
10:3756 (BA;NL) 

Coupling Constants 

Dsub(SS), Dsub(LS), Dsub(LL) and P for pp elastic scattering 
at 699 and 750 MeV, 10:3758 (BA;NL) 

Spin rotation parameters Dsub(SL), Dsub(SS), 
Dsub(LS), Dsub(LL) and P for p vectord->p vectord 
elastic scattering at 500 and 800 MeV, 10:3761 (BA;NL) 

Elastic Scattering 
Dsub(SS), Dsub(LS), Dsub(LL) and P for pp elastic scattering 
at 699 and 750 MeV, 10:3758 (BA;NL) 

Energy dependence of the Dsub(NN) parameter and of the 
moduli of the transversity amplitudes at thetasub(cm)=90° 
for pp elastic scattering between 0.9 and 1.5 GeV/c, 10:3757 
(BA;NL) 

S-wave proton-deuteron scattering lengths, 10:3752 (BA;NL) 

Spin rotation parameters Dsub(NN), Dsub(SL), Dsub(SS), 
Dsub(LS), Dsub(LL) and P for p vectord->p vectord 
elastic scattering at 500 and 800 MeV, 10:3761 (BA;NL) 

Knock-Out Reactions 

200 MeV proton scattering on nuclei. Energetic 

analysis at large angle, 10:3781 (R;FR;In French) 





Nuclear Reaction Kinetics 
Invariant observables in a systematics of the (p, 77) reaction, 
10:3744 (R;CA) 
P 


Parity nonconservation in proton-nucleus scattering at 6 
GeV/c, 10:3683 (J;US) 
Production 


Particle 
Invariant observables in a systematics of the (p, 77) reaction, 
10:3744 (R;CA) 
Measurement of the ratio of =° to A° inclusive production by 
28.5 GeV/c protons on beryllium, 10:3685 (J;NL) 
Measurement of the total charm production cross section in 
350 GeV p-Fe interactions, 10:3671 (R;US) 


Polarization 
Spin rotation parameters Dsub(NN), Dsub(SL), Dsub(SS), 
Dsub(LS), Dsub(LL) and P for p vectord->p vectord 
elastic scattering at 500 and 800 MeV, 10:3761 (BA;NL) 
Quasi-Elastic Scattering : 
200 MeV proton on nuclei. Energetic proton 
analysis at large angle, 10:3781 (R;FR;In French) 
Resonance Scattering 
Proton resonances in *Si from E/sub x/ = 13.4 to 14.5 MeV, 
10:3783 (J;US) 


Amplitude reconstruction for pp scattering at 800 MeV, 
10:3759 (BA;NL) 

Energy dependence of the Dsub(NN) parameter and of the 
moduli of the transversity amplitudes at thetasub(cm)=90° 
for pp elastic scattering between 0.9 and 1.5 GeV/c, 10:3757 
(BA;NL) 


Scattering Lengths 
S-wave proton-deuteron scattering lengths, 10:3752 (BA;NL) 


Multifragmentation of nuclei, 10:3764 (RA;DE) 
PROTON-ANTIPROTON INTERACTIONS 
Jet Model 
Jet topologies in hadron-hadron collisions, 10:3688 (R;US) 
Jets 


Separation of quark and gluon jets in high-p/sub T/ events, 
10:3693 (R;US) 


Multiplicity 
Multiplicities in high energy interactions, 10:3665 (R;US) 
Particle Production 


QCD predictions for charmonium production in p anti p 
collisions, 10:3687 (R;US) 

Search for horizontal bosons at the SSC, 10:3691 (R;US) 

PROTON-NEUTRON INTERACTIONS 
Elastic Scattering 
Detection equipment for a test of charge symmetry in N-P 
elastic scattering, 10:3679 (R;CA) 
PROTON-PROTON INTERACTIONS 
Jet Model 
Jet topologies in hadron-hadron collisions, 10:3688 (R;US) 
Jets and event topologies at the SSC, 10:3689 (R;US) 
Multiple Production 

Multiple production of W and Z as a signal of new strong 
interactions, 10:3704 (J;NL) 

Total neutral energy spectra in the central region of a-a, d-d 
and p-p interactions at Vssub(NN) = 31 GeV per nucleon 
pair at the CERN ISR, 10:3686 (J;NL) 

Production 


E/sub T/° and 7° spectra from aa, dd, and pp interactions at 
Vs/sub NN/ = 31 GeV at the CERN ISR. 10:3667 (R;US) 

Higgs bosons at the SSC: supplement to EHLQ, 10:3690 
(R;US) 

Search for long-lived charge +2 hadrons, 10:3684 (J;US) 

PROTONS 
Energy Spectra 
Light ion beams generation in dense plasma focus, 10:4043 


Interactions 
Distribution of delayed neutron yields versus proton, neutron, 
and mass numbers: application to proton pairing in fission 
yields, 10:3834 (J;US) 
Decay 


Baryon wave functions and nucleon decay, 10:3707 (J;NL) 
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PSEUDOSCALAR MESONS 
See also PIONS 
Particle Identification 
Possible interpretation of a new resonance at 8.3 GeV, 10:3697 
GJ;US) 
PUBLIC UTILITIES 


See also ELECTRIC UTILITIES 
GAS UTILITIES 


Research Programs 

‘Carolina’ session: a major utilities program to manage aquatic 

weeds, 10:3451 (R;US) 
Solar Thermal Power Plants 

Solar thermal technology near term impact on imported 
petroleum, 10:2131 (J;US) 

PUBLIC UTILITY REGULATORY POLICIES ACT 

Distribution system stability, reliability and protective relaying 
due to incorporation of dispersed energy sources. Master's 
thesis, 10:2462 (R;US) 

PUGET SOUND 
Water Pollution 

Hydrocarbon studies in Puget Sound and off the Washington 
Coast. Report of progress, March 1980-February 1981, 
10:3354 (R;US) 

Hydrocarbon studies in Puget Sound and off the Washington 
coast. Report of progress, March 1978-February 1979, 
10:3352 (R;US) 

Hydrocarbon studies in Puget Sound and off the Washi 
coast. Report of progress, March 1981-May 1982, 10:3353 
(R;US) 

PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSE COMBUSTORS 
Noise Pollution 

Pulse combustion noise: problems and solutions, 10:3518 
(BA;US) 

Noise Pollution Abatement 

Pulse combustion noise: problems and solutions, 10:3103 
(BA;US) 

Noise Pollution Control 

Pulse combustion noise: problems and solutions, 10:3518 
(BA;US) 

Pollution Control Equipment 

Pulse combustion noise: problems and solutions, 10:3103 
(BA;US) 

PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 


TM-200 current pulse generator, 10:3932 (R;SU;In Russian) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 


See also CENTRIFUGAL PUMPS 
VACUUM PUMPS 


Bearings 
Shock and vibration digest. Volume 16, Number 7, 10:2301 
(R;US) 
Lubrication 
Geothermal pumping systems, 10:2192 (R;US) 
Mechanical Vibrations 
Shock and vibration digest. Volume 16, Number 7, 10:2301 
(R;US) 
PURITY 
See IMPURITIES 
PURPA 
See PUBLIC UTILITY REGULATORY POLICIES ACT 
PWR TYPE REACTORS 
See also BOHUNICE V-1 REACTOR 
BYRON-1 REACTOR 
BYRON-2 REACTOR 
CALLAWAY-1 REACTOR 
GINNA-1 REACTOR 
LOFT REACTOR 
OCONEE-1 REACTOR 
OTTO HAHN REACTOR 
SEQUOYAH-1 REACTOR 
SHIPPINGPORT REACTOR 
WNP-1 REACTOR 
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WNP-3 REACTOR 
WWER TYPE REACTORS 


Acoustic Monitoring 
Vibroacoustic data processing, 10:2245 (RA;CS;In Czech) 
Boiling 
Sensitivity of detecting in-core vibrations and boiling in 
pressurized water reactors using ex-core neutron detectors, 
10:2250 (R;US) 
Computerized Simulation 
ORIGEN2: A versatile computer code for calculating the 
nuclide compositions and characteristics of nuclear materials, 
10:2286 (J;US) 
Decision Tree Analysis 
Sensor fault analysis using decision theory and data-driven 
modeling of pressurized water reactor subsystems, 10:2256 
G;US) 


FEBA - flooding experiments with blocked arrays. Evaluation 
report, 10:2367 (R;DE) 
Economics 
400-MWe consolidated nuclear steam system (CNSS). 
Conceptual design. Executive summary, 10:2253 (R;US) 
Fluid Flow 
In-core coolant flow monitoring of pressurized water reactors 
using temperature and neutron noise, 10:2238 (R;US) 
Fuel Assemblies 
Assessment of Biasi and Columbia University CHF correlations 
with GE 3x3 rod bundle experiment, 10:2346 (R;US) 
Experiment data report for Multirod Burst Test (MRBT) 
Bundle B-5, 10:2383 (R;US) 
FEBA - flooding experiments with blocked arrays. Evaluation 
report, 10:2367 (R;DE) 
Reactivity initiated accident test series Test RIA 1-4 fuel 
behavior report, 10:2392 (R;US) 
Fuel Rods 
Chemical behavior of fission products in the ORNL fission 
product release program. Supplement, 10:2224 (R;US) 
Human Factors Engineering 
US Nuclear Regulatory Commission Human Factors Program 
Plan. Revision 1, 10:2375 (R;US) 
Inverters 
Data summaries of Licensee Event Reports of inverters at US 
Commercial Nuclear Power Plants, January 1, 1976- 
December 31, 1982, 10:2279 (R;US) 
Loss of Coolant 
Behaviour of fuel under accident conditions: the Phebus 
Programme, 10:2407 (TJ;GB) 
Experiment data report for Multirod Burst Test (MRBT) 
Bundle B-5, 10:2383 (R;US) 
Hydrogen production in a PWR during LOCA, 10:2342 
(R;FR 
Recent analyses of fission-product behavior after a loss of 
_ coolant accident, 10:2409 (TG;GB) 
Mathematical Models 
Sensor fault analysis using decision theory and data-driven 
modeling of pressurized water reactor subsystems, 10:2256 
(J;US) 
Mechanical Vibrations 
Sensitivity of detecting in-core vibrations and boiling in 
pressurized water reactors using ex-core neutron detectors, 
10:2250 (R;US) 
Meltdown 
Assessment of hydrogen risk in French pressurized water 
nuclear reactors, 10:2341 (R;FR) 
Thermal-hydraulic uncertainties affecting severe accident 
progression, 10:2400 (R;US) 
On-Line Measurement Systems 
Nuclear power plant diagnostic system, 10:2244 (RA;CS;In 
Czech) 
Planning 
Nuclear power plant design innovation for the 1990s: a 
preliminary assessment, 10:2285 (R;US) 
Power Generation 
World nuclear power reactor performance, 10:2228 (R;CA) 
Pressure Vessels 
Calculated spectral fluences and dosimeter activities for the 
metallurgical blind test irradiations at the ORR-PSF, 10:2235 
(R;US) 


ELXSIR cross-section library for LWR pressure vessel 
irradiation studies: part of the LEPRICON computer code 
system, 10:2239 (R;US) 

Probabilistic study of the rupture of PWR vessels 
(COVASTOL), 10:2357 (R;FR;In French, English) 

Standardized physics-dosimetry for US pressure vessel cavity 
surveillance programs, 10:2240 (R;US) 

Statistical evaluation of the metallurgical test data in the ORR- 
PSF-PVS irradiation experiment, 10:2229 (R;US) 

Pressurizers 

Summary report on the operability of power operated relief 

valves in C-E designed plants, 10:2234 (R;US) 
Radiation Monitoring 

Surveillance and control of containment by means of 

radioactive measurements, 10:2311 (R;FR) 
Radioactive Waste Processing 

Solidification and leaching of boric acid and resin LWR 

wastes, 10:2322 (R;US) 
Reactor Accidents 

Applications of the CONTAIN 1.0 computer code to the 
analysis of containment loading under severe accident 
conditions, 10:2399 (R;US) 

Debris dispersal in reactor material experiments on corium- 
water thermal interactions in ex-vessel geometry, 10:2343 
(R;US) 

French regulatory requirements concerning severe accidents in 
PWRs and associated research programme, 10:2340 (R;FR) 

MARCON - development and applications to containment 
loading calculations, 10:2402 (R;US) 

Reactivity initiated accident test series Test RIA 1-4 fuel 
behavior report, 10:2392 (R;US) 

Reactor Core Disruption 

Fuel and control rod failure behavior during degraded core 

accidents, 10:2348 (R;US) 
Reactor Decommissioning 

Technology, safety and costs of decommissioning a reference 
pressurized water reactor power station. Classification of 
decommissioning wastes. Addendum 3, 10:2379 (R;US) 

Reactor Instrumentation 

Sensor fault analysis using decision theory and data-driven 
modeling of pressurized water reactor subsystems, 10:2256 
(J;US) 


Calculated spectral fluences and dosimeter activities for the 
metallurgical blind test irradiations at the ORR-PSF, 10:2235 
(R;US) 

Long-term embrittlement of cast duplex stainless steels in 
LWR systems. Annual report, October 1982-September 
1983, 10:2230 (R;US) 

Statistical evaluation of the metallurgical test data in the ORR- 
PSF-PVS irradiation experiment, 10:2229 (R;US) 

Reactor Noise 

Report of the first United States conference on utility 

experience with neutron noise analysis, 10:2236 (R;US) 
Reactor Operators 

US Nuclear Regulatory Commission Human Factors Program 

Plan. Revision 1, 10:2375 (R;US) 
Reactor Safety 

Reactor safety research quarterly report, July-September 1983 
and October-December 1983. Volumes 27 and 28, 10:2385 
(R;US) 

Risk Assessment 

Probabilistic risk assessment (PRA) reference document. Final 

report, 10:2377 (R;US) 
Rod Ejection Accidents 

Ejected rod calculation, kinetic axial modelisation, 10:2339 

(R;FR) 


400-MWe consolidated nuclear steam system (CNSS). 
Conceptual design. Executive summary, 10:2253 (R;US) 
Steam Generators 
Isolation valves of steam generators (Hopkinsons valves) - 
broken bolts. Evaluation report, 10:2257 (TG;US) 
Secondary side photographic techniques used in 
characterization of Surry steam generator, 10:2251 (R;US) 





PWR TYPE REACTORS 
Steam Generators 


Steam Generator Group Project. Task 10 - secondary side 
examination, 10:2252 (R;US) 
Steam Generator Group Project. Task 6. Channel head 
decontamination, 10:2390 (R;US) 
Stress relief of transition zones, 10:2233 (R;US) 
System Failure Analysis 
Sensor fault analysis using decision theory and data-driven 
modeling of pressurized water reactor subsystems, 10:2256 
G;US) 
PYRAZOLES 
Chemical Preparation 
Thionitrosyl and bridging sulfide complexes of 
dicarbonyl[hydridotris(3,5-dimethylpyrazolyl)borato]metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
Infrared Spectra 
Thionitrosyl and bridging sulfide complexes of 
dicarbonyl[hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
PYRENE 
Chemical Radiation Effects 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 


Hydrogenation--dehydrogenation of pyrenes catalysed by 
sulphided cobalt-molybdate at coal liquefaction conditions, 
10:1748 (J;GB) 

Desulfurization 

Deactivation of direct coal liquefaction catalysts, 10:1743 

(RUS) 
Electron Transfer 

Effect of free energy on rates of electron transfer between 

molecules (Pulsed irradiation), 10:2919 (J;US) 


Deactivation of direct coal liquefaction catalysts, 10:1743 
(RUS) 

Hydrogenation--dehydrogenation of pyrenes catalysed by 
sulphided cobalt-molybdate at coal liquefaction conditions, 
10:1748 (J;GB) 

PYRIDINE 
Adsorption 
Photochemistry on rough metal surfaces, 10:2903 (J;US) 
Combustion 
Shock tube combustion of aromatic compounds, 10:1836 (J;US) 
Combustion Kinetics 
Shock tube combustion of aromatic compounds, 10:1836 (J;US) 
Decomposition 
Photochemistry on rough metal surfaces, 10:2903 (J;US) 
Excitation 
Photochemistry on rough metal surfaces, 10:2903 (J;US) 
PYRIDINES 


See also PYRIDINE 
QUINOLINES 


Chemisorption 
Coordination chemistry of pyridines of Ni(100), 10:2890 (J;US) 


Coordination chemistry of pyridines of Ni(100), 10:2890 (J;US) 
Infrared Spectra 
Determination of basic nitrogen compounds in coal-derived 
products by microbore liquid chromatography with Fourier 
transform infrared spectrometric detection, 10:2851 (J;US) 
PYROLYSIS 
Chemical Reactors 
Biomass pyrolysis with an entrained flow reactor, 10:2055 
GJ;US) 
PYRROLES 
Electrochemistry 
Ultrahigh-vacuum in situ electrochemistry with solid polymer 
electrolyte and x-ray photoelectron spectroscopy studies of 
polypyrrole, 10:2771 (J;US) 
Spectroscopy 


Ultrahigh-vacuum in situ electrochemistry with solid polymer 
electrolyte and x-ray photoelectron spectroscopy studies of 
polypyrrole, 10:2771 (J;US) 
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QUADRUPOLE LINACS 
Reviews 
Survey of radio-frequency quadrupole accelerators, 10:3125 
(R;US) 


Statistical flaw detection: Application to flaws below curved 
surfaces, 10:3058 (BA;US) 
QUANTUM CHROMODYNAMICS 
Higher twist, heavy quark, and coherent phenomena in QCD, 
10:3723 (R;US) 
Strong interactions and quantum chromodynamics at the 
leading logarithm approximation, 10:3694 (R;FR;In French) 
Lattice Field Theory 
Highly optimized vectorized code for Monte Carlo simulations 
of SU(3) lattice gauge theories, 10:3732 (J;NL) 
Vacuum States 
Field configurations of the 3+ 1 QCD vacuum in the large N 
limit, 10:3718 (R;SU) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM GRAVITY 
Metrics 
Quantization procedure for indefinite metric fields, and non 
compact sigma models, 10:3721 (R;DK) 
QUANTUM GRAVITY 
Feynman Path Integral 
Soluble systems in quantum gravity, 10:3726 (J;US) 
Gauge Invariance 
Soluble systems in quantum gravity, 10:3726 (J;US) 
QUANTUM MECHANICS 
Many-Body Problem 
Dynamics of quantum correlations and their role in nuclear 
structure problems, 10:3887 (RA;DE) 
Nonlinear Problems 
Quantum dynamics of classical stochastic systems, 10:3891 
(R;IT) 
Orbits 
Bound-state eigenfunctions of classically chaotic Hamiltonian 
systems: Scars of periodic orbits, 10:3904 (J;US) 
Potential Scattering 
Determination of potentials from the scattering function, 
10:3762 (RA;DE) 
Stochastic Processes 
Quantum dynamics of classical stochastic systems, 10:3891 


(R;IT) 
QUANTUM OPERATORS 
Second Quantization 
Identical particle states and operators and the case of two- 
electron scattering, 10:3699 (J;US) 
QUARK CONFINEMENT 
See BAG MODEL 


- QUARK MATERIAL 


See QUARK MATTER 
QUARK MATTER 
RHIC and quark matter: proposal for a relativistic heavy ion 
collider at Brookhaven National Laboratory, 10:3133 (R;US) 
RHIC and Quark Matter: a proposed heavy ion collider at 
Brookhaven National Laboratory, 10:3114 (R;US) 
Status of the theory of QCD plasma, 10:3712 (R;US) 
QUARK MODEL 
See also BAG MODEL 
Dirac Equation 
Relativistic naive quark model for spinning quarks in mesons, 
10:3698 (J;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
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QUARK-GLUON INTERACTIONS 
Scattering 
Separation of quark and gluon jets in high-p/sub T/ events, 
10:3693 (R;US) 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARTZ 
Phonons 
X-ray evidence of direct generation of nonequilibrium phonons 
in quartz by infrared radiation, 10:2807 (J;US) 
Physical Radiation Effects 
X-ray evidence of direct generation of nonequilibrium phonons 
in quartz by infrared radiation, 10:2807 (J;US) 
QUASARS 
Star Accretion 
Nonadiabatic self-consistent spherical accretion as a model for 
quasars and active galactic nuclei, 10:3581 (J;US) 
QUASILINEAR PROBLEMS 
Numerical Solution 
Using semigroups and the Trotter product formula to solve 
quasi-linear systems, 10:3908 (R;US) 
QUENCHING 
Organic Solvents 
Quench solvent evaluation: an E.S.R. study, 10:1882 (J;GB) 


Effect of free energy on rates of electron transfer between 
molecules (* ulsed irradiation), 10:2919 (J;US) 
Electron Transfer 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
Infrared Spectra 
Determination of basic nitrogen compounds in coal-derived 
products by microbore liquid chromatography with Fourier 
transform infrared spectrometric detection, 10:2851 (J;US) 
Matrix Isolation 
Photoacoustic spectroscopy of matrix-isolated polycyclic 
aromatic compounds, 10:2846 (J;US) 
M 
Mutagens in cooked beef: characterization and genotoxic 
effects, 10:3504 (BA;US) 
Phase Studies 
Processing and thermodynamics research. Volume II. 
Quarterly technical report, April 1-June 30, 1984, 10:1861 
(R;US) 
Photoacoustic Spectroscopy 
Photoacoustic spectroscopy of matrix-isolated polycyclic 
aromatic compounds, 10:2846 (J;US) 
Tissue Distribution 
Mutagens in cooked beef: characterization and genotoxic 
effects, 10:3504 (BA;US) 
QUINONE 
See BENZOQUINONES 
QUINONES 
See also BENZOQUINONES 
Electron Transfer 
Photoinduced electron transfer in meso- 
triphenyltriptycenylporphyrin-quinones. Restricting donor- 
acceptor distances and orientations, 10:2910 (J;US) 


RADAPPERTIZATION 
See RADIOSTERILIZATION 
RADIATION ACCIDENTS 
United States Nuclear Regulatory Commission and the 
agreement states. Licensing statistics and other data, January 
to June 1983, 10:2009 (R;US) 
Radiation Doses 
RAC operator’s guide (Version 3.4), 10:2403 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 


RADIATION CHEMISTRY 
Radiation Heating 
Thermal effects in radiation processing, 10:2023 (R;US) 
Research Programs . 
Radiation Laboratory quarterly report, April 1, 1984-June 30, 
1984, 10:2916 (R;US) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
PHOTOGRAPHIC FILM DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
Charged Particle Tracking and Vertex Detection Group 
summary report, 10:3151 (R;US) 
Detectors for high energy nucleus-nucleus collisions 
(Workshop review), 10:3149 (R;US) 
Comparative Evaluations 
Evaluation of portable radiological instruments for emergency 
response measurement of radioiodine, 10:2381 (R;US) 
Data Covariances 
Impact of instrument response variations on health physics 
measurements, 10:3203 (R;US) 


Method and apparatus for fast laser pulse detection using 
gaseous plasmas, 10:3206 (P;US) 
Meetings 
Conference on instrumentation for heavy-ion nuclear research. 
Program and abstracts, 10:3164 (R;US) 
Proceedings of the international conference on instrumentation 
for colliding beam physics, 10:3200 (R;US) 
Response Functions 
Method and apparatus for fast laser pulse detection using 
gaseous plasmas, 10:3206 (P;US) 
RADIATION DOSES 
Data Covariances 
Effect of dose ascertainment errors on observed risk, 10:3463 
(R;US) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Risk Assessment 
Epidemiology program at the Savannah River Plant: a tisred 
approach to research, 10:3464 (R;US) 
Sensitivity Analysis 
Analysis of uncertainties in CRAC2 calculations: the inhalation 
pathway, 10:3460 (R;US) 
RADIATION HEATING 
Thermal effects in radiation processing, 10:2023 (R;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORS 
See also SURVEY MONITORS 
Computerized Simulation 
Monte Carlo simulation of the sequential probability ratio test 
for radiation monitoring, 10:2018 (R;US) 
RADIATION PROTECTION 
Meetings 
Tripartite conferences on radiation protection: Canada, United 
Kingdom, United States (1949-1953), 10:3872 (R;US) 
Professional Personnel 
The supply of professional health physicists and its effects on 
power plant startup and operation, 10:2287 (J;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 


See also GAMMA SOURCES 
SYNCHROTRON RADIATION SOURCES 





RADIATION SOURCES 
Gamma Dosimetry 


Gamma Dosimetry 
Measurement assurance studies of high-energy electron and 


photon dosimetry in radiation-therapy applications. Final 
report, 10:3874 (R;US) 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
Calculation Methods 
Alternate methods of utilizing cross-section sensitivity 
coefficients in radiation shielding problems, 10:3865 (J;US) 
RADICALS 
Not to be used for compound descriptions. 
See also HYDROXYL RADICALS 


RADICALS 
SUPEROXIDE RADICALS 


dence of 
the rate of intramolecular electron transfer, 10:2921 (J;US) 
Research Programs 
Radiation Laboratory quarterly report, April 1, 1984-June 30, 
1984, 10:2916 (R;US) 
RADIOACTIVE AEROSOLS 
Filtration 
Progress report on research and development in 1981 of 
Laboratorium fuer Aerosolphysik und Filtertechnik, 10:2956 
(R;DE;In German) 
RADIOACTIVE EFFLUENTS 
Environmental 
Models and parameters for environmental radiological 
assessments, 10:3331 (R;US) 


Radiolysis 
Ruthenium-modified cytochrome c: temperature depen 


Monitoring 
ICPP 2nd quarter 1983 effluent monitoring report. Supplement 
1, 10:3308 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE PARTICULATES 


See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 


Nuclear technology programs quarterly progress report, 
October-December 1983, 10:1967 (R;US) 


Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

Fission Products 

Sedimentary modelling and nuclear-waste disposal, 10:1978 

(RA;ZA) 
Program Management 

Federal, state, and local socioeconomic management 

dimensions in nuclear waste disposal, 10:1996 (BA;US) 
Radionuclide Migration 

Engineered sorbent barriers for low-level waste, 10:1982 
(R;US) 

In situ gamma-ray spectrometric analysis of radionuclide 
distributions at a commercial shallow land burial site (Maxey 
Flats, Kentucky), 10:2003 (R;US) 

Research Programs 

Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

Nuclear technology programs quarterly progress report, 
October-December 1983, 10:1967 (R;US) 

Site Selection 

Characteristics of terrestrial and aquatic ecosystems of two 
locations in Deaf Smith and Swisher Counties, Texas, 
10:1999 (R;US) 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 1. An overview of 
options and alternatives, 10:1972 (R;US) 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 2. Socioeconomic 
analyses, 10:1973 (R;US) 

Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 3. Technical 
analyses, 10:1974 (R;US) 
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Nuclear waste: socioeconomic dimensions of long-term storage, 
10:1995 (B;US) 
Socio-Economic Factors 
Federal, state, and local socioeconomic management 
dimensions in nuclear waste disposal, 10:1996 (BA;US) 
Low level radioactive waste disposal siting: a social and 
technical plan for Pennsylvania. Volume 2. Socioeconomic 
analyses, 10:1973 (R;US) 
Nuclear waste: socioeconomic dimensions of long-term storage, 
10:1995 (B;US) 
Waste Forms 
Development of a leach model for a commercial nuclear waste 
glass, 10:1992 (J;US) 
RADIOACTIVE WASTE FACILITIES 
Legal Aspects 
Legal constraints to repository siting, 10:1997 (BA;US) 
Seals 
Radioactive waste isolation in salt: peer review of the 
D’Appolonia report on Schematic Designs for Penetration 
Seals for a Repository in the Permian Basin, Texas, 10:1969 
(R;US) 
Site Selection 
Federal, state, and local socioeconomic management 
dimensions in nuclear waste disposal, 10:1996 (BA;US) 
Legal constraints to repository siting, 10:1997 (BA;US) 
Nuclear waste: socioeconomic dimensions of long-term storage, 
10:1995 (B;US) 
Socio-Economic Factors 
Nuclear waste: socioeconomic dimensions of long-term storage, 
10:1995 (B;US) 
Stability 
Geological and geophysical evidence of structures in 
northwest-trending washes, Yucca Mountain, southern 
Nevada, and their possible significance to a nuclear waste 
repository in the unsaturated zone, 10:1985 (R;US) 
RADIOACTIVE WASTE PROCESSING 
See also SYNROC PROCESS 
Activity Levels 
Solidification and leaching of boric acid and resin LWR 
wastes, 10:2322 (R;US) 
Occupational Safety 
Task analysis: a detailed example of stepping up from JSA, 
10:3523 (R;US) 
Separation Processes 
Actinide separations by supported liquid membranes, 10:2823 
(R;US) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Fission Products 
Sedimentary modelling and nuclear-waste disposal, 10:1978 
(RA;ZA) 
High-Level Radioactive Wastes 
Calculation of the long-term global response of a salt dome to 
stored high-activity waste, 10:1970 (R;DE;In German) 
Salt Deposits 
Calculation of the long-term global response of a salt dome to 
stored high-activity waste, 10:1970 (R;DE;In German) 
Underground Storage 
Calculation of the long-term global response of a salt dome to 
stored high-activity waste, 10:1970 (R;DE;In German) 
RADIOACTIVITY 
For measured values of radioactivity and for unidentified 
radiation sources; not for experimental studies. 
See also NATURAL RADIOACTIVITY 
Calculation Methods 
Activities and total number of transformations in organs 
following the ingestion of radionuclides, 10:3471 (J;GB) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL ANALYSIS 
Remote Control 
Robotics in the radiochemical laboratory, 10:2953 (R;US) 
RADIOCHEMICAL LABORATORIES 
See HOT LABS 
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RADIOCHEMISTRY 
Manuals 
Eastern Environmental Radiation Facility radiochemistry 
procedures manual, 10:3335 (R;US) 

RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOISOTOPE KINETICS 

See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also DELAYED NEUTRON PRECURSORS 
DELAYED PROTON PRECURSORS 
NEUTRON-RICH ISOTOPES 


Activities and total number of transformations in organs 
following the ingestion of radionuclides, 10:3471 (J;GB) 
Meetings 
3. workshop on isotopes in nature. Volume 1. Synopses and 
poster presentations, 10:3337 (R;DD) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLYSIS 
Research 
Radiation Laboratory quarterly report, April 1, 1984-June 30, 
1984, 10:2916 (R;US) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
For radionuclides in living organisms only; see also 
TRANSLOCATION. 
Mathematical Models 
Activities and total number of transformations in organs 
following the ingestion of radionuclides, 10:3471 (J;GB) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
In environment. 
Models 
Method of instantaneous approximation of the atmospheric 
dispersion, 10:3305 (R;FR;In French) 
Models and parameters for environmental radiological 
assessments, 10:3331 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 
See RADIONUCLIDE KINETICS 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Structure-Activity Relationships 
Development of gamma emitting receptor-binding radiotracers 
for imaging the brain and pancreas. Progress report, 
February 1983-September 1984, 10:3387 (R;US) 
RADIOPRESERVATION 
Radiation Heating 
Thermal effects in radiation processing, 10:2023 (R;US) 
RADIOSTERILIZATION 
Radiation Heating 
Thermal effects in radiation processing, 10:2023 (R;US) 
RADIOSURGERY 


Programme of the United States National Bureau of Standards 
in dosimetry standards for neutron radiation therapy. Final 
report, 10:3875 (R;US) 

RADIOWAVE RADIATION 
Faraday Effect 
Magneto-optic and electro-optic modulators, 10:3959 (RA;JP) 


Radiation Sources 
New development of solid state sub-millimeter sources, 10:3956 
(RA;JP) 
RADIUM 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
RADIUM 224 
Biological Half-Life 
Long-term retention of radium in female former dial workers, 
10:3461 (R;US) 
Body Burden 
Long-term retention of radium in female former dial workers, 
10:3461 (R;US) 
RADIUM 226 
Biological Half-Life 
Long-term retention of radium in female former dial workers, 
10:3461 (R;US) 
Body Burden 
Long-term retention of radium in female former dial workers, 
10:3461 (R;US) 


Leaching 
Effects of barium chloride treatment of uranium mill tailings 
and ore on radon emanation and **Ra levels. Progress 
report, 10:3327 (R;US) 
Tissue Distribution 
Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 
RADIUM D 
See LEAD 210 
RADIUM F 
See POLONIUM 210 
RADIUM ISOTOPES 


See also RADIUM 224 
RADIUM 226 


Electric Dipole Moments 
Shell effects on the El moments of Ra-Th nuclei, 10:3831 
(R;US) 
RADON 
Biological Accumulation 
Leachability of 7**Ra from spiked soil as a function of time, 
10:3328 (R;US) 
Diffusion 
Validation of methods for evaluating radon-flux attenuation 
through earthen covers, 10:2002 (R;US) 


Leachability of ?“*Ra from spiked soil as a function of time, 
10:3328 (R;US) 
Soil 
Leachability of 7“*Ra from spiked soil as a function of time, 
10:3328 (R;US) 
RADON 211 
Knight Shift 
Knight shift of astatine and radon in bismuth, 10:2615 
(RA;DE;In German) 
RADON 222 
Radioactive Effluents 
Effects of barium chloride treatment of uranium mill tailings 
and ore on radon emanation and ***Ra levels. Progress 
report, 10:3327 (R;US) 
RADURIZATION 
See RADIOPRESERVATION 
RAILGUN ACCELERATORS 
Armatures 
Investigation of the residue in an electric railgun employing a 
plasma armature, 10:4098 (J;US) 


Design 
A compulsator driven rapid-fire EM-gun, 10:4094 (J;US) 
Development of a high-energy distributed energy source 
electromagnetic railgun with improved energy conversion 
efficiency, 10:4099 (J;US) 
Mechanical design aspects of the HYVAX railgun, 10:4095 
(J;US) 
Electrical Properties 
Electrical and thermal modeling of railguns, 10:4102 (J;US) 





RAILGUN ACCELERATORS 
Energy Efficiency 


Energy Efficiency 
Development of a high-energy distributed energy source 
with improved energy conversion 


electromagnetic railgun 
efficiency, 10:4099 (J;US) 
Gas 


Injection 
Rail accelerator development for ultra-high pressure research, 
10:4097 (J;US) 
Mathematical Models 
Electrical and thermal modeling of railguns, 10:4102 (J;US) 
Network Analysis 
Pulsed power requirements for electromagnetic launchers, 
10:4093 (J;US) 


Investigation of the residue in an electric railgun employing a 
plasma armature, 10:4098 (J;US) 
Performance Testing 
Mechanical design aspects of the HYVAX railgun, 10:4095 
G;US) 
Power Input 
Pulsed power requirements for electromagnetic launchers, 
10:4093 (J;US) 
Power Supplies 
Pulsed power requirements for electromagnetic launchers, 
10:4093 (J;US) 


Design and testing of high-pressure railguns and projectiles, 
10:4096 (J;US) 
Shock Waves 
Rail accelerator development for ultra-high pressure research, 
10:4097 (J;US) 


Design and testing of a magnetically operated up-date opening 
switch, 10:4100 (J;US) 
Switching considerations and new transfer circuits for 


electromagnetic launch systems, 10:4101 (J;US) 


Electrical and thermal modeling of railguns, 10:4102 (J;US) 
RAIN WATER 


Cosmic ray produced sodium and its applications, 10:3306 

(R;FR;In French) 
RAMAN SPECTROSCOPY 

Prior to March 1983 this concept was indexed to RAMAN 
SPECTRA. 

Fundamental study of catalysts using laser Raman, infrared, 
auger electron spectroscopy and low energy electron 
diffraction. Final report, June 1, 1979-May 31, 1984, 10:3607 
(R;US) 

RARE EARTH COMPOUNDS 
See also LANTHANUM COMPOUNDS 
Crystal Field 
Crystal fields in 4f-systems neutron scattering, 10:2783 
(RA;SU;In Russian) 
Neutron Diffraction 
Crystal fields in 4f-systems neutron scattering, 10:2783 
(RA;SU;In Russian) 
Phase Diagrams 
Equilibrium diagrams of the systems zirconia/rare earths, 
10:2753 (TJ;US) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 


Strength of Coriolis Coupling in actinide nuclei, 10:3818 
(BA;JP) 
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Delayed Proton Precursors 
Beta-delayed proton emitters in rare earth nuclei (1**La, 1°Ce, 
125Ce, 126Py, 14] 9 127Nd, 128Nd, 187Gd, °°Gd, 143Dy), 
10:3800 (RA;DE;In German) 
Rotational States 
Strength of Coriolis Coupling in actinide nuclei, 10:3818 


Parametric model for f-shell configurations. I. The effective- 
opertor Hamiltonian, 10:3648 (J;US) 
Processes 


Improved ion-exchange separation of rare-earth elements for 
spectrographic analysis, 10:2836 (R;ZA) 


Parametric model for f-shell configurations. I. The effective- 
opertor Hamiltonian, 10:3648 (J;US) 
RATEMETERS (DOSE) 
See DOSE RATEMETERS 
RATS 


Correlation between carcinogenic activities of nickel 
compounds and their potencies for stimulating erythropoiesis 
in rats, 10:3505 (BA;US) 

Humoral regulation of erythropoiesis, 10:3448 (BA;DK) 

Sensitivity 

Nickel induction of microsomal heme oxygenase activity in 

rodents, 10:3396 (J;US) 
RAYLEIGH WAVES 


Backscattering 
Scattering of Rayleigh surface waves from partly-closed 
surface-breaking cracks, 10:3054 (BA;US) 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 


See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
ROD EJECTION ACCIDENTS 
[ENT OVERPOWER ACCIDENTS 
Containment 


Integrated aerosol and thermohydraulic analysis using the 
CONTAIN code, 10:2398 (R;US) 
MARCON - development and applications to containment 
loading calculations, 10:2402 (R;US) 
Corium 
Debris dispersal in reactor material experiments on corium- 
water thermal interactions in ex-vessel geometry, 10:2343 
(R;0S) 
Detonations 
Hydrogen flame acceleration and transition to detonation, 
10:2401 (R;US) 


Analysis of the natural initiation of vapor explosions, 10:2397 
(R;US) 
Fission Product Release 
Applications of the CONTAIN 1.0 computer code to the 
analysis of containment loading under severe accident 
conditions, 10:2399 (R;US) 
Heat Transfer 
Reactivity initiated accident test series Test RIA 1-4 fuel 
behavior report (PWR; BWR), 10:2392 (R;US) 


Reactivity initiated accident test series Test RIA 1-4 fuel 
behavior report (PWR; BWR), 10:2392 (R;US) 


Hydrogen Burn - Equipment Response algorithm (HYBER). 
Reference manual. Vol. 2 (DATGEN; SOLVER), 10:2388 
(R;US) 

Hydrogen Burn - Equipment Response algorithm (HYBER). 
Users guide. Vol. 1 (DATGEN; SOLVER), 10:2387 (R;US) 
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Molten Metal-Water Reactions 
Analysis of the natural initiation of vapor explosions, 10:2397 
(R;US) 
Pipes 
Pipe-to-pipe impact program, 10:2395 (R;US) 
Radiation Monitoring 
Evaluation of portable radiological instruments for emergency 
response measurement of radioiodine, 10:2381 (R;US) 


French regulatory requirements concerning severe accidents in 
PWRs and associated research programme, 10:2340 (R;FR) 
Research 
French regulatory requirements concerning severe accidents in 
PWRs and assoviated research programme, 10:2340 (R;FR) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 


Acoustic Monitoring 

Geometric accuracy and unambiguity of planar localization of 

acoustic sources, 10:2304 (RA;CS;In Czech) 
Demolition 

Decommissioning of NS Otto Hahn: The practical side, 
10:2362 (RA;DE;In German) 

Experience in decommissioning, illustrated by selected 
examples, 10:2365 (RA;DE;In German) 

Mechanical Vibrations 

Effect of changes in operational and design parameters on 
steady-state vibrations of system pressure vessel - reactor 
internals, 10:2242 (RA;CS;In Czech) 

Leakage-flow-induced vibration of a tube-in-tube slip joint, 
10:2302 (R;US) 

Monitoring of core barrel vibrations in WWER type reactor 
using out-of-reactor ionization chambers, 10:2243 (RA;CS;In 
Czech) 

Pressure Vessels 

Determination of neutron damage parameters for irradiation 

embrittlement, 10:2308 (J;US) 


Preloading of bolted connections in nuclear reactor component 
supports, 10:2306 (R;US) 
Wear 
Nuclear component wear measurements, 10:2406 (J;US) 
REACTOR CONTROL SYSTEMS 
Computerized Control Systems 
Digital ee operation of a nuclear reactor, 10:2404 
(P;US 
it 


Equipmen 
Integrated digital protection system (SPIN), 10:2318 (TG;GB) 


Integrated digital protection system (SPIN), 10:2318 (TG;GB) 
Reactor Instrumentation 


Methodology for validation of safety parameters and fault 
identification (LMFBR), 10:2271 (R;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
Repair 


Remote mechanized equipment for the repair and replacement 
of boiling water reactor recirculation loop piping, 10:2232 
(BA;US) 
Two-Phase Flow 
Measurements of boiling two phase flow pressure drop in a 
horizontal forced convective channel, 10:2241 (R;TW) 
REACTOR CORE DISRUPTION 
After-Heat Removal 
Coolability of UO. with downward heat removal: the D10 
experiment (LMFBR), 10:2396 (R;US) 
Heat Transfer 
Coolability of UO. with downward heat removal: the D10 
experiment (LMFBR), 10:2396 (R;US) 
Fuel and control rod failure behavior during degraded core 
accidents (PWR; BWR), 10:2348 (R;US) 


REACTOR MATERIALS 
Creep 


Hydraulics 
Coolability of UO2 with downward heat removal: the D10 
experiment (LMFBR), 10:2396 (R;US) 
Fuel and control rod failure behavior during degraded core 
accidents (PWR; BWR), 10:2348 (R;US) 
REACTOR CORES 
Reaction Kinetics 
Experimental results from Mk, III GCR physics programme, 
October-December 1969, 10:2259 (R;GB) 
Reactivity Coefficients 
Experimental results from Mk, III GCR physics programme, 
October-December 1969, 10:2259 (R;GB) 
Reactivity Worths 
Experimental results from MK.III GCR physics pro 
October-December 1969. Addendum 1, 10.2262 (R;GB) 
Temperature Coefficient 
Experimental results from MK.III GCR physics pro 
October-December 1969. Addendum 1, 10:2262 (R;GB) 
REACTOR DECOMMISSIONING 
Radioactive Wastes 
Technology, safety and costs of decommissioning a reference 
pressurized water reactor power station. Classification of 
decommissioning wastes. Addendum 3, 10:2379 (R;US) 
Technology, safety and costs of decommissioning a reference 
boiling water reactor power station. Classification of 
decommissioning wastes. Addendum 2, 10:2380 (R;US) 
REACTOR DISMANTLING 
Licensing 
Licensing procedure of the NS Otto Hahn, 10:2361 (RA;DE;In 
German) 
Planning 
NS Otto Hahn decommissioning concept, 10:2360 (RA;DE;In 
German) 
Radiation Monitoring 
Monitoring of the decommissioning work, 10:2363 (RA;DE;In 
German 


REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Availability 
Methodology for validation of safety parameters and fault 
identification (LMFBR), 10:2271 (R;US) 
Reliability 
Methodology for validation of safety parameters and fault 
identification (LMFBR), 10:2271 (R;US) 
REACTOR KINETICS 
Cross Sections 
Resolved-resonance neutron widths from a consistent 
reanalysis of the most recent 7°*U transmission data, 10:2291 
(R;US) 
Neutron Theory 
MCNP code, 10:2292 (R;US) 
REACTOR LATTICES 
Criticality 
Criticality calculation of tight lattice core utilizing Monte 
Carlo code MORSE-CG, 10:2293 (R;TW) 
REACTOR MAINTENANCE 
Maintenance Personnel Performance Simulation (MAPPS) 
model, 10:2282 (R;US) 
Remote Handling Equipment 
Remote mechanized equipment for the repair and replacement 
of boiling water reactor recirculation loop piping, 10:2232 
(BA;US) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
See also NUCLEAR FUELS 
Chemical Reactions 
Modeling of core debris-sodium-concrete interactions, 10:2354 
(R;US) 
Creep 
Weldability and mechanical property characterization of weld 
clad alloy 800H tubesheet forging, 10:2261 (R;US) 





REACTOR MATERIALS 
Cross Sections 


Cross Sections 
Resolved-resonance neutron widths from a consistent 
reanalysis of the most recent ***U transmission data, 10:2291 
(R;US) 


Long-term embrittlement of cast duplex stainless steels in 
LWR systems. Annual report, October 1982-September 
1983, 10:2230 (R;US) 

Statistical evaluation of the metallurgical test data in the ORR- 
PSF-PVS irradiation experiment (PWR; BWR), 10:2229 
(R;US) 

Physical Radiation Effects 
Calculated spectral fluences and dosimeter activities for the 
blind test irradiations at the ORR-PSF (PWR), 
10:2235 (R;US) 

Dual ion irradiation: impact of the conflicting roles of heliumm 
on void nucleation, 10:2613 (R;US) 

Statistical evaluation of the metallurgical test data in the ORR- 
PSF-PVS irradiation experiment (PWR; BWR), 10:2229 
(R;US) 

Tensile Properties 

Long-term embrittlement of cast duplex stainless steels in 
LWR systems. Annual report, October 1982-September 
1983, 10:2230 (R;US) 


Weldability and mechanical pro characterization of weld 


perty 
clad alloy 800H tubesheet forging, 10:2261 (R;US) 


Weldability 

Weldability and mechanical property characterization of weld 
clad alloy 800H tubesheet forging, 10:2261 (R;US) 

REACTOR NOISE 


Report of the first United States conference on utility 
experience with neutron noise analysis, 10:2236 (R;US) 
REACTOR OPERATORS 
Performance 
Nuclear power plant control room operators’ performance 
research, 10:2283 (R;US) 
US Nuclear Regulatory Commission Human Factors Program 
Plan. Revision 1, 10:2375 (R;US) 


Development of methods for nuclear power plant personnel 
qualifications and training, 10:2284 (R;US) 
REACTOR PROTECTION SYSTEMS 
See also ECCS 
Electronic Equipment 
Integrated digital protection system (SPIN), 10:2318 (TG;GB) 


Integrated digital protection system (SPIN), 10:2318 (TG;GB) 
Reactor Instrumentation 


Methodology for validation of safety parameters and fault 
identification (LMFBR), 10:2271 (R;US) 
REACTOR SAFETY 
Research Programs 
Light-water-reactor safety materials engineering research 
Volume 1. Quarterly progress report, January- 
March 1984, 10:2393 (R;US) 
Physics of reactor safety. Quarterly report, April-June 1984. 
Volume 2, 10:2389 (R;US) 
Reactor safety research quarterly report, July-September 1983 
and October-December 1983. Volumes 27 and 28, 10:2385 
(RUS) 
Risk Assessment 
Reliability and risk analysis methods research plan, 10:2378 
(R;US) 
REACTOR SAFETY EXPERIMENTS 
Behaviour of fuel under accident conditions: the Phebus 
Programme, 10:2407 (TJ;GB) 
REACTOR SIMULATORS 
Los Alamos Nuclear Plant Analyzer: an interactive power- 
plant simulation program, 10:2369 (R;US) 
REACTOR TECHNOLOGY 
Standards 
wee Standards Master Index, January-June 1984, 10:2288 
sUS) 
REACTOR VESSELS 
For nonpressurized containers of reactor cores and associated 
components. 
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Cost 
NSSS capital costs for a mature LMFBR industry, 10:2281 
(R;US) 


NSSS capital costs for a mature LMFBR industry, 10:2281 
(R;US) 


See also LIQUID METAL COOLED REACTORS 
PO! IRS 


THERMAL REACTORS 
WATER COOLED REACTORS 


Pumps 
Shock and vibration digest. Volume 16, Number 7, 10:2301 
(R;US) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECEPTORS 
Configuration Interaction 
Aggregation of cell surface receptors by multivalent ligands, 
10:3411 (J;AT) 
Mathematical Models 
Aggregation of cell surface receptors by multivalent ligands, 
10:3411 J;AT) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECORDING SYSTEMS 
Design 
Device for recording single high-speed processes, 10:3223 
(TJ;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTIVE PERTURBATION METHOD 
See PERTURBATION THEORY 
REEFS 
Aquatic Ecosystems 
Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 
REFINEMENT (GRAIN) 
See GRAIN REFINEMENT 
REFRACTORY METALS 
Corrosion 
Corrosion of refractories in synthetic coal slags, 10:1731 
(RA;US) 
REFRIGERATORS 


See also HELIUM DILUTION REFRIGERATORS 
MAGNETIC REFRIGERATORS 
SOLAR REFRIGERATORS 


Prospects for small cryocoolers. Final report, 10:2968 (R;US) 


Cryocooler for applications requiring low magnetic and 
mechanical interference. Final report, 10:2969 (R;US) 
Stirling Cycle 
Cryocooler for applications requiring low magnetic and 
mechanical interference. Final report, 10:2969 (R;US) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Combustion 
External combustion: an alternative to RDF, 10:2061 (RA;US) 
Firing refuse-derived fuel, 10:2063 (RA;US) 
Modeling techniques for characterizing the performance of 
waste conversion facilities, 10:2065 (RA;US) 
Results of RDF cofiring by the electric utility industry, 
10:2064 (RA;US) 
Combustion Properties 
Combustion characteristics of refuse derived fuels. Final 
report, 10:2562 (R;US) 


Economic analysis of three methods to dry biomass fuels, 
10:2067 (R;US) 
REFUSE-FUELED BOILERS 


Results of RDF cofiring by the electric utility industry, 
10:2064 (RA;US) 
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Performance 
Results of RDF cofiring by the electric utility industry, 
10:2064 (RA;US) 
Technology Assessment 
State of the art of fluidized bed combustion of municipal solid 
waste, 10:2066 (RA;US) 
REGENERATORS 


Design 
Selection of regenerator geometry for magnetic refrigerator 
applications, 10:2958 (R;US) 
REGION IV 
See FEDERAL REGION IV 
REGION IX 
See FEDERAL REGION IX 
REGION VI 
See FEDERAL REGION VI 
REGION VIII 
See FEDERAL REGION VIII 
REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REINFORCED MATERIALS 
Fracture Properties 
Toughening behavior in SiC whisker reinforced alumina, 
10:2754 (R;US) 
RELATIVISTIC PLASMA 
Stimulated Emission 
Electron-cyclotron maser radiation from a relativistic loss-cone 
distribution, 10:4018 (J;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIEF VALVES 
Performance Testing 
Summary report on the operability of power operated relief 
valves in C-E designed plants (PWR), 10:2234 (R;US) 
REMOTE HANDLING EQUIPMENT 
See also MANIPULATORS 
Performance 
Remote manipulator experience in target train maintenance at 
Fermilab, 10:3139 (R;US) 
Remote operations and viewing using the monitor system, 
10:3147 (R;US) 
REMOTE VIEWING EQUIPMENT 
Performance 
Remote operations and viewing using the monitor system, 
10:3147 (R;US) 
REPROCESSING 
Process Control 
K-edge x-ray fluorescence analysis for actinide and heavy 
elements solution concentration measurements, 10:1961 
(R;US) 
PUREX process analysis, 10:1956 (RA;DE;In German) 
REPRODUCTION 
Seasonal Variations 
Variations in growth and reproduction within populations of 
two rhizomatous plant species: Thypha latifolia and Typha 
angustifolia, 10:3385 (J;DE) 


See also LIZARDS 
Inventories 
Vertebrates of the Idaho National Engineering Laboratory, 
10:3312 (R;US) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 
Recommendations 
Energy security and end use: efficiency and fuel switching, 
10:2447 (R;US) 
RESEARCH REACTORS 


See also ACPR REACTOR 
FFTF REACTOR 
HFIR REACTOR 


Fuel Element Failure 
ELAF failed fuel plate examination (Extended Life Aluminide 
Fuel), 10:2325 (R;US) 
Fuel Substitution 
Statement of Dr. James S. Kane before the Committee on 
Science and Technology, Energy Development and 


RESIDUAL FUELS 
imports 


Applications Subcommittee and Energy Research and 
Production Subcommittee, US House of Representatives (On 
conversion of university research reactors to low-enriched 
uranium), 10:2324 (R;US) 


Hydraulics 
A kinetics and thermalhydraulics capability for the analysis of 
research reactors, 10:2333 (J;US) 
Reactor Kinetics 
A kinetics and thermalhydraulics 
research reactors, 10:2333 (J;US) 
Systems Analysis 
A kinetics and thermalhydraulics capability for the analysis of 
research reactors, 10:2333 (J;US) 


for the analysis of 


Thermodynamics 
A kinetics and thermalhydraulics capability for the analysis of 
research reactors, 10:2333 (J;US) 
Transients 
A kinetics and thermalhydraulics 
research reactors, 10:2333 (J;US) 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Heat Pumps 
Information collection (investigation of query answers). 
Energy research program of The Danish Ministry of 
Energy. Heat- pump systems 2. Operation experience with 
small heat-pump systems., 10:2520 (R;DK;In Danish) 
Heating Systems 
Combustion modification to reduce wood stove emissions, 
10:2514 (RA;US) 
Comparison of emissions from residential wood/coal stoves 
and a novel wood-chip-fired heating system, 10:2513 


for the analysis of 


po i and residential 
heating demands, 10:3297 (J;US) 
Indoor Air Pollution 
Council of Health recommendations concerning indoor climate 
in Dutch dwellings, with special attention to minimum 
standards of ventilation, 10:2523 (R;NL;In Dutch) 
Solar Heating Systems 
Solar space heating, 10:2144 (R;XE) 
Ventilation 
Council of Health recommendations concerning indoor climate 
in Dutch dwellings, with ial attention to minimum 
standards of ventilation, 10:2523 (R;NL;In Dutch) 
RESIDENTIAL SECTOR 
Electric Power 
An analysis of heterogeneity in residential sector fuel prices at 
various levels of aggregation, 10:2473 (J;US) 
Energy Consumption 
Energy conservation indicators 1983 annual report, 10:2500 
(R;US) 
Monthly Energy Review, January 1982, 10:2476 (R;US) 
Fuel Oils 
An analysis of heterogeneity in residential sector fuel prices at 
various levels of aggregation, 10:2473 (J;US) 
Natural Gas 
An analysis of heterogeneity in residential sector fuel prices at 
various levels of aggregation, 10:2473 (J;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Data Compilation 
Monthly Petroleum Statistics Report, December 1981, 10:1864 
(R;US) 
Monthly Petroleum Statement, December 1981, 10:1868 
(R;US) 
Fuel Substitution 
Solar thermal technology near term impact on imported 
petroleum, 10:2131 (J;US) 
Imports 
Energy data : availability of heavy fuel oils by sulfur 
level, December 1981, 10:1867 (R;US) 





Intervention adjustment to data of the joint petroleum 
reporting system (1976 to 1983 time series; USA), 10:1872 
(R;US) 

Production 


Energy data : availability of heavy fuel oils by sulfur 
level, December 1981, 10:1867 (R;US) 
Sales 
Petroleum Marketing Monthly, August 1984, 10:1871 (R;US) 
Stockpiles 
Energy data reports: availability of heavy fuel oils by sulfur 
level, December 1981, 10:1867 (R;US) 
RESIDUAL STRESSES 
Ultrasonic Testing 
Residual stress characterization of misfit problems by use of 
elastic wave scattering measurements, 10:3064 (BA;US) 


See RESIDUAL FUELS 
RESINS 
Chemical Preparation 
Phenoxy resins containing pendent ethynyl groups and cured 
resins therefrom, 10:2765 (R;US) 
Curing 
Phenoxy resins containing pendent ethynyl groups and cured 
resins therefrom, 10:2765 (R;US) 
Structural Chemical Analysis 
Characterization and adhesive bonding of 
poly(etheretherketone) resins and composites, 10:2764 
(R;US) 


Superconducting resonators, 10:2942 (R;DE;In German) 
RESOURCE DEVELOPMENT 


Safety information and management on the outer continental 
shelf, 10:1863 (R;US) 


Safety information and management on the outer continental 
shelf, 10:1863 (R;US) 
RESOURCE RECOVERY FACILITIES 
Combustors 
External combustion: an alternative to RDF, 10:2061 (RA;US) 
Economic Analysis 
State of the art of fluidized bed combustion of municipal solid 
waste, 10:2066 (RA;US) 
Environmental Impacts 
Environmental trends in resource recovery, 10:2559 (RA;US) 


Energy from municipal solid waste (EMSW); status of 
mechanical equipment and systems, 10:2062 (RA;US) 
Flue Gas 
Trace emissions in resource recovery problems, issues and 
possible control techniques, 10:3246 (RA;US) 


Firing refuse-derived fuel, 10:2063 (RA;US) 
Large-scale waterwall systems: current status, 10:2557 (RA;US) 
Solid waste to methane gas (update), 10:2043 (RA;US) 
State of the art of fluidized bed combustion of municipal solid 
waste, 10:2066 (RA;US) 
Performance 
Large-scale waterwall systems: current status, 10:2557 (RA;US) 
Modeling techniques for characterizing the performance of 
waste conversion facilities, 10:2065 (RA;US) 
Public Relations 
Meta-problem in resource recovery, 10:2558 (RA;US) 
Refuse-Fueled Boilers 
Results of RDF cofiring by the electric utility industry, 
10:2064 (RA;US) 
Technology Assessment 
External combustion: an alternative to RDF, 10:2061 (RA;US) 
Large-scale waterwall systems: current status, 10:2557 (RA;US) 
Pyrolytic conversion of municipal waste to energy, 10:2044 
(RA;US) 
Resource recovery: a solution to two problems, 10:2556 
(RA;US) 
Solid waste to methane gas (update), 10:2043 (RA;US) 
RESPIRABLE DUSTS 
See DUSTS 
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RESPIRATORY SYSTEM DISEASES 


Epidemiology 
Effects of SO2, an epidemiologic investigation, 10:3484 
(R;SE;In Swedish) 
RESPIRATORY TRACT CELLS 


In vivo studies on enhancement and promotion of respiratory 
tract carcinogenesis studies with heterotopic tracheal 
transplants, 10:3481 (R;US) 

Cell Cultures 
Preparation and characterization of lung-cell suspensions from 
two rodent species, 10:3403 (R;US) 
RETORTED SHALES 
See SPENT SHALES 
RETORTS 
Waste Processing 
Logan Wash field treatability studies of wastewaters from oil 
shale retorting processes, 10:1935 (R;US) 
RETROFITTING 
Economic Impact 

Replacement energy costs for nuclear electricity-generating 

units in the United States, 10:2445 (R;US) 
REVERSE-FIELD PINCH 


Compact Reversed-Field Pinch Reactors (CRFPR): 
preliminary engineering considerations, 10:4060 (R;US) 
Energy Losses 
Radiation and impurity measurements in FRX-C/T, 10:3985 
(R;US) 
Magnetic Field Configurations 
Dynamical equations for the reversed field pinch, 10:4016 
G;US) 
drodynamics 
Dynamical equations for the reversed field pinch, 10:4016 
(J;US) 
Plasma Confinement 
FRC translation dynamics and plasma confinement properties 
in FRX-C/T, 10:3984 (R;US) 
O-D ignition condition analysis for an OHTE device, 10:3916 
(R;US) 
Tearing Instability 
Role of multiple helicity nonlinear interaction of tearing modes 
in dynamo and anomalous thermal transport in the Reversed 
Field Pinch, 10:3926 (R;US) 
RHENIUM 
Catalytic Effects 
Studies of the kinetics and mechanisms of ammonia synthesis 
and hydrodesulfurization on metal single crystal surfaces, 
10:2860 (R;US) 
Surface Coating 
High temperature oxidation resistant coatings. Final report 
October 1983-April 1984 , 10:2727 (R;US) 
RHENIUM COMPLEXES 
Neutron Diffraction 
Single-crystal time-of-flight neutron diffraction structure of 
hydrogen cis-diacetyltetracarbonylrhenate, [cis- 
(OC),Re(CHsCO)2H: metallaacetylacetone molecule, 10:2898 
(J;US) 
RHODIUM 
Catalytic Effects 
Model catalytic studies over metal single crystals, 10:2649 
(J;US) 


Properties 
Model catalytic studies over metal single crystals, 10:2649 
(J;US) 
RHODIUM 100 
High Spin States 
High-spin structure of Rh, 10:3803 (J;NL) 
RHODIUM BORIDES 
Muons 
Muon spin relaxation in ErRh,B,, 10:2733 (R;US) 
RHODIUM COMPLEXES 
Isomerization 
Mechanism and thermodynamics of alkane and arene carbon- 
hydrogen bond activation in (CsMes)Rh(PMes)(R)H, 10:2895 
(J;US) 
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Mechanism and thermodynamics of alkane and arene carbon- 
hydrogen bond activation in (CsMes)Rh(PMes)(R)H, 10:2895 
G;US) 

Structural Chemical Analysis 

Synthesis, x-ray, and low-temperature neutron diffraction study 
of a rhodium (V) complex: dihydridobis(triethylsilyl)- 
pentamethylcyclopentadienylrhodium, 10:2866 (J;US) 

RHODIUM COMPOUNDS 
See also RHODIUM BORIDES 
Binding Energy 

Heteronuclear diatomic transition-metal cluster ions in the gas 

phase: the bond energy of FeCo*, 10:2877 (J;US) 
RHYOLITES 
Hydrothermal Alteration 

Nuclear technology programs quarterly progress report, 

January-March 1984, 10:1968 (R;US) 
Radiant Heat Transfer 
Radiative heat transfer in molten and glassy obsidian, 10:3538 
(J;US) 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN FUNCTION 
Two-Dimensional Calculations 
Scalar Riemann problem in two spatial dimensions: piecewise 
smoothness of solutions and its breakdown, 10:3907 (R;US) 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RISE 
Rubble In-Situ Extraction. 


Analysis 
Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Probabilistic risk assessment (PRA) reference document. Final 
report, 10:2377 (R;US) 
RIVERS 
See also HUDSON RIVER 
MISSISSIPPI RIVER 


Chemical Analysis 
Application of the glassy carbon electrode to the determination 
of mercury in river water by means of differential-pulse 
anodic stripping voltammetry (DPASV), 10:2854 (TJ;GB) 
Radioactivity 
Cosmic ray produced sodium and its applications, 10:3306 
(R;FR;In French) 
RNA 


Biochemistry 
Salvage of the modified nucleoside ribothymidine in cultured 
hamster embryo cells, 10:3401 (J;NL) 
Biological Pathways 
Salvage of the modified nucleoside ribothymidine in cultured 
hamster embryo cells, 10:3401 (J;NL) 
RNA POLYMERASE 
See RNA 
ROADS 
Building Materials 
Laboratory evaluation of selected syncrude products and 
upgraded by-products as pavement recycling agents. Final 
report, Part II, 10:1927 (R;US) 
Mixtures of fly ash, gypsum, lime and cement for road base 
construction; a laboratory investigation, 10:1787 (R;NL;In 
Dutch) 


Water quality of motorway runoff. Supplementary report, 
10:3356 (R;GB) 


Testing 
Laboratory evaluation of selected syncrude products and 
upgraded by-products as pavement recycling agents. Final 
report, Part II, 10:1927 (R;US) 
Waste Product Utilization 
Use of waste materials from coal combustion in road 
construction. A summary, 10:1793 (R;SE;In Swedish and 


English) 

ROBERT E, GINNA-1 REACTOR 
See GINNA-1 REACTOR 

ROBOTS 


Safety 
Robotic safety, 10:3521 (R;US) 
ROCK BURSTS 
Control 
Early detection and control of rock bursts. Report on ECSC 
contract 7220-AC/309, 10:1809 (R;XE;In French) 
Detection 
Early detection and control of rock bursts. Report on ECSC 
contract 7220-AC/309, 10:1809 (R;XE;In French) 
ROCK DRILLING 
Bib! 
Geothermal technology publications and related reports: a 
bibliography, January-December 1983, 10:2194 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 
Combustion Instability 
Perturbation method for self-coupled combustion-instability 
problems, 10:3098 (R;US) 
Liquid Fuels 
Unsteady combustion of composite fuel droplets, 10:3099 
(R;FR. 
ROCKETS 
Chemical Reactions 
Mixing, chemical reaction and flow field development in 
ducted r«:ckets, 10:3077 (R;US) 
ROCKS 
See also SYNTHETIC ROCKS 
Fluorescence Spectroscopy 
Computer calculation, from fundamental parameters, o' 
influence coefficients for x-ray spectrometry, oor tr (R;ZA) 
Mechanical Properties 
Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 
ROCKY MOUNTAIN REGION 
See FEDERAL REGION VIII 
ROD BUNDLES 
Heat Transfer 
Analytical model for heat transfer in a pin-bundle presentation 
and first validation, 10:2267 (R;FR) 
ROD EJECTION ACCIDENTS 
Power Distribution 
Ejected rod calculation, kinetic axial modelisation, 10:2339 


Investigation of factors infl infrared roof moisture 
surveys using a mathematical model, 10:2508 (R;US) 
Insulation 


Investigation of factors influencing infrared roof moisture 
surveys using a mathematical model, 10:2508 (R;US) 
ROOTS 
Productivity 
Use of an ecosystem model for testing ecosystem response to 
inaccuracies of root and microflora productivity estimates, 
10:3310 (R;US) 
ROTARY ENGINES 
Combustion Chambers 
Review of internal combustion engine combustion chamber 
process studies at NASA Lewis Research Center, 10:2572 
(R;US) 





Review of internal combustion engine combustion chamber 
process studies at NASA Lewis Research Center, 10:2572 
(R;US) 

RUBBERS 
of State 

Simple EOS for the silicone rubber Sylgard 184, 10:2762 

(R;US) 
RUBIDIUM ALLOYS 
Self-Diffusion 

Investigation of the diffusion in RbCs alloys by NMR and 

PAD, 10:2619 (RA;DE;In German) 
RUBIDIUM CHLORIDES 


Binding Energy 
a ee ee 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, #02874 G;US) 
Valence 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding as a function of 
oxidation state and other parameters, 10:2874 (J;US) 
RUBIDIUM IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
RUPTURE DISKS 
See RELIEF VALVES 
RUTHENIUM 
Catalytic Effects 
Model catalytic studies over metal single crystals, 10:2649 
(J;US) 


Properties 
Small-cluster analogs of CO adsorption on Cu/Ru(0001): 
Total-energy and carbon-metal stretch frequency 
calculations, 10:2642 (J;US) 
Surface Properties 
Model catalytic studies over metal single crystals, 10:2649 
GJ;US) 
RUTHENIUM 101 TARGET 
Neutron Reactions 


Average resonance capture studies of 1°*Ru, 10:3793 (R;US) 
RUTHENIUM 102 
Energy Levels 
Average resonance capture studies of 1°*Ru, 10:3793 (R;US) 
RUTHENIUM 106 
Distribution 
In situ vitrification piiot-scale radioactive test, 10:1979 (R;US) 
RUTHENIUM 96 
Energy Levels 
Level schemes of **Pd and ®Ru, 10:3802 (J;US) 
RUTHENIUM 96 TARGET 
Oxygen 16 Reactions 
Level schemes of **Pd and Ru, 10:3802 (J;US) 
RUTHENIUM COMPLEXES 
Electron Transfer 
Ruthenium-modified cytochrome c: temperature dependence of 
the rate of intramolecular electron transfer, 10:2921 (J;US) 
Oxidation 
Electron-transfer quenching of ruthenium(II) photosensitizers 
by mercury(II) chlorides. 1. Reactions in aqueous solution, 
10:2914 (J;US) 


Electron-transfer quenching of ruthenium(II) photosensitizers 
by mercury(I] chlorides. 1. Reactions in aqueous solution, 
10:2914 (J;US) 


Ruthenium-modified cytochrome c: tem; 


perature dependence of 
the rate of intramolecular electron transfer, 10:2921 (J;US) 


Reduction 
Thermal and light-induced reduction of Ru(bpy)s** in aqueous 
solution, 10:2909 (J;US) 
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RYE 
Chemical Analysis 
Radiobiological investigation of uptake in standing crops. 
Farming crops uptake of trace elements from soil and 
atmosphere, 10:3313 (R;SE;In Swedish) 


S CODES 
Comparative Evaluations 
Comparison of structural computer programs used for the 
analysis of spent fuel shipping casks, 10:2970 (R;US) 
SACCHAROMYCES CEREVISIAE 
Gene Recombination 
Enhancement of spontaneous mitotic recombination by the 
meiotic mutant spol1-1 in Saccharomyces cerevisiae, 10:3416 
G;US) 
Spontaneous Mutations 
Enhancement of spontaneous mitotic recombination by the 
meiotic mutant spol1-1 in Saccharomyces cerevisiae, 10:3416 
G;US) 


For general aspects of safety and protection of personnel. 
See also OCCUPATIONAL SAFETY 
REACTOR 


Fault Tree Analysis 
Suggested method for the treatment of human error in the 
assessment of major hazards, 10:3522 (R;GB) 
Human Factors 
Suggested method for the treatment of human error in the 
assessment of major hazards, 10:3522 (R;GB) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 


Variations 
Climatic freshening of the deep Atlantic north of 50°N over 
the past 20 years, 10:3539 (J;US) 
SALMONELLA 
Metabolism 
Mixtures of polycyclic aromatic compounds inhibit 
mutagenesis in the Salmonella/microsome assay by inhibition 
of metabolic activation, 10:3377 (J;NL) 
Mutagenesis 
Mixtures of polycyclic aromatic compounds inhibit 
mutagenesis in the Salmonella/microsome assay by inhibition 
of metabolic activation, 10:3377 (J;NL) 
SALT CAVERNS 


Geomechanical basis for design of underground salt cavities, 
10:3104 (J;US) 
SALT DEPOSITS 
Mechanical Properties 
Geomechanical basis for design of underground salt cavities, 
10:3104 (J;US) 
Radioactive Waste Disposal 
Comments on a letter by George D. DeBuchananne (US 
Geological Survey) regarding the use of salt domes for high- 
level waste disposal, 10:1971 (R;US) 


Comments on a letter by George D. DeBuchananne (US 
Geological Survey) regarding the use of salt domes for high- 
level waste disposal, 10:1971 (R;US) 

Temperature Gradients 
Calculation of the long-term global response of a salt dome to 
stored high-activity waste, 10:1970 (R;DE;In German) 
Thermal Stresses 
Calculation of the long-term global response of a salt dome to 
stored high-activity waste, 10:1970 (R;DE;In German) 
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SAMARIUM 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 


Density 
Gravity-induced density discontinuity waves in sand columns, 
10:3527 (J;US) 


ty 
Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 
Shock Waves 
Gravity-induced density discontinuity waves in sand columns, 
10:3527 (J;US) 
SANDSTONES 


Fracturing 
Eastern gas shale (EGS) research, 10:1891 (R;US) 
Permeability 
Relationship of pore structure to fluid behavior in low 
permeability gas sands. First annual report, 10:1888 (R;US) 


Relationship of pore structure to fluid behavior in low 
permeability gas sands. First annual report, 10:1888 (R;US) 
SANITARY LANDFILLS 
Environmental Impacts 
Environmental and safety issues of methane production from 
waste landfills, 10:2058 (BA;US) 


Environmental and safety issues of methane production from 
waste landfills, 10:2058 (BA;US) 
Field Tests 
Geotechnical evaluations of two older coal ash disposal sites. 
Final report, 10:1796 (R;US) 
SAPPHIRE 
Stacking Faults 
Stacking fault energy in sapphire (x-AlOs), 10:2735 (J;US) 
SATURN PLANET 


Fields 
Z3 model of Saturns magnetic field and the Pioneer 11 vector 
helium magnetometer observations, 10:3555 (R;US) 
SATURNE II 
Polarimeters 
Beam polarimeters of the N-N beam line at Saturne II, 10:3135 
(R;FR;In French) 
Projection Spark Chambers 
Diogene: 47 detector for studying central collisions of 
relativistic heavy ions, 10:3134 (R;FR) 
SAUSAGE INSTABILITY 
Instability Growth Rates 
LIB propagation in fusion reactor, 10:3981 (RA;JP) 
SAVANNAH RIVER PLANT 
Nuclear Materials Management 
Integration of NDA instruments into the Savannah River Plant 
computer network, 10:2020 (R;US) 
Radioactive Waste Disposal 
Greater confinement disposal activities at the Savannah River 
Plant, 10:1977 (R;US) 
Radioactive Waste Management 
Radioactive waste management at the Savannah River Plant: 
A technical review, 10:1998 (B;US) 


Programs 
Epidemiology program at the Savannah River Plant: a tiered 
approach to research, 10:3464 (R;US) 
National Environmental Research Park, Savannah River Plant, 
Aiken, South Carolina, 10:3340 (R;US) 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 


Minkowski Space 
Stochastic quantization in Minkowski space, 10:3893 (R;AT) 


Stochastic quantization in Minkowski space, 10:3893 (R;AT) 
Stochastic Processes 


Stochastic quantization in Minkowski space, 10:3893 (R;AT) 
SCANDIUM 50 
Beta-Minus Decay 
Decays of Sc, §°Sc/sup m/, Ca, and *7K, 10:3786 (J;US) 


SECONDARY COOLANT CiRCUITS 
Capitalized Cost 


SCATTERING 
See also INELASTIC SCATTERING 
Integral Equations 
New integral equation for three-body scattering in 
tion space, 10:3733 (BA;NL) 
Three-Body Problem 
New integral equation for three-body scattering in 
tion space, 10:3733 (BA;NL) 
SCHOOL BUILDINGS 
Geothermal Space Heating 
College of Idaho Geothermal System, Caldwell, Idaho, 10:2198 
(R;US) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 
Fabrication 
Advances in submillimeter Schottky diode detectors for plasma 
diagnostics, 10:3943 (RA;JP) 
SCHROEDINGER EQUATION 
Eigenfunctions 


Pointwise bounds on the asymptotics of spherically av 
eigenfunctions of one-body Schroedinger operators, 10:3892 
(R;AT) 

Invariance Principles 

Structural invariance of the Schroedinger equation and 

chronoprojective geometry, 10:3885 (R;FR) 

Potentials 
Pointwise bounds on the asymptotics of spherically averaged 

eigenfunctions of one-body Schroedinger operators, 10:3892 
(R;AT) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 


Neutron position-sensitive scintillation detector, 10:3205 (P;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCRUBBERS 
Sludges 
Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 
SEALS 
Design 
Radioactive waste isolation in salt: peer review of the 
D’Appolonia report on Schematic Designs for Penetration 
Seals for a Repository in the Permian Basin, Texas, 10:1969 
(R;US) 


Flow-induced vibration of annular-orifice water seals, 10:2255 
(R;US) 
SEAS 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 


Carbon 
Analysis of a relationship between the vertical distribution of 
inorganic carbon and biological productivity in the oceans, 
10:3359 (J;US) 
Life Cycle 
Analysis of a relationship between the vertical distribution of 
inorganic carbon and biological productivity in the oceans, 
10:3359 (J;US) 
Ocean life cycles and atmospheric CO: content, 10:3358 (J;US) 
SEBACEOUS GLANDS 
See SKIN 
SECALE 
See RYE 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Capitalized Cost 
NSSS capital costs for a mature LMFBR industry, 10:2281 
(R;US) 





NSSS capital costs for a mature LMFBR industry, 10:2281 


Effects of contaminated sediment on fish and wildlife: review 
and annotated bibliography, 10:3367 (R;US) 

Functional properties of a microcosm of the freshwater benthic 
zone and the effects of 2,4-dichlorophenol, 10:3501 (J;DE) 

Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 


Principal facts and density estimates for borehole gravity 
stations in boreholes RRL-3, -4, -5, -6B, -7, -8, and -9 at the 
Hanford Site, Benton County, Washington, 10:3534 (R;US) 

Soil Mechanics 

Analysis of slope stability, Wilmington to Lindenkohl Canyons, 

US mid-Atlantic margin, 10:3540 (R;US) 
Weathering 

Acidification of aquatic and terrestrial systems: chemical 

weathering, 10:3315 (R;US) 
SEEDLINGS 
Growth 

Effects of ectomycorrhizae removal on survival and growth of 
loblolly pine seedlings with pisolithus or natural 
ectomycorrhizae on an upland site in South Carolina. 
Progress report, 10:3458 (R;US) 

Survival and growth of seedlings of 10 half-sib families of 
loblolly pine with three ectomycorrhizal conditions on an 
upland site in South Carolina, 10:3452 (R;US) 

Survival and growth of seedlings of 10 half-sib families of 
loblolly pine with three ectomycorrhizal conditions on an 
upland site in South Carolina. Progress report, 10:3453 
(R;US) 


Injuries 

Flooding and SO: stress interaction in Betula papyrifera and B. 

nigra seedlings, 10:3502 (J;US) 
Inoculation 

Effects of root dips of benomyl and captan on seedling 
response and mycorrhizal development of outplanted 
longleaf, sand, and loblolly pines, 10:3454 (R;US) 

Survival Curves 

Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progress report, 10:3494 (R;US) 

Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progress report, 10:3496 (R;US) 

Effects of root dips of benomyl and captan on seedling 
response and mycorrhizal development of outplanted 
longleaf, sand, and loblolly pines. Progress report, 10:3457 
(R;US) 

Effects of ectomycorrhizae removal on survival and growth of 
loblolly pine seedlings with pisolithus or natural 
ectomycorrhizae on an upland site in South Carolina. 
Progress report, 10:3458 (R;US) 

Effects of root dips of benomy]l and captan on seedling 
response and mycorrhizal development of outplanted 
longleaf, sand, and loblolly pines, 10:3454 (R;US) 

Effects of ectomycorrhizae removal on survival and growth of 
loblolly pine seedlings with Pisolithus or natural 
ectomycorrhizae on an upland site in South Carolina, 
10:3455 (R;US) 

Survival and growth of seedlings of 10 half-sib families of 
loblolly pine with three ectomycorrhizal conditions on an 
upland site in South Carolina, 10:3452 (R;US) 

Survival and growth of seedlings of 10 half-sib families of 
loblolly pine with three ectomycorrhizal conditions on an 
Pe site in South Carolina. Progress report, 10:3453 
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SEEDS 
Bioassay 
Pyruvate orthophosphate dikinase in wheat leaves, 10:3397 
GJ;US) 
Comparative Evaluations 
Pyruvate orthophosphate dikinase in wheat leaves, 10:3397 
(J;US) 
SEISMIC SURVEYS 
Correlations 
Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 
SELENIUM 
Activation Analysis 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Multi-Element Separation 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Toxicity 
Toxic trace elements and oil shale production, 10:1928 (J;US) 
SELENIUM IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 


Physical Radiation Effects ) 
Guideline for heavy ion radiation testing for Single Event 
Upset (SEU), 10:2788 (R;US) 
SEMICONDUCTOR DIODES 


See also GERMANIUM DIODES 
LIGHT EMITTING DIODES 
SCHOTTKY BARRIER DIODES 
TUNNEL DIODES 


Fabrication 
Development of Mott diode for FIR detection, 10:3952 
(RA;JP) 
Heterodyne Receivers 
New submillimeter detectors and antenna arrays, 10:3958 
(RA;JP) 
Superlattices 
AlAs/GaAs superlattice barrier unipolar diode structure, 
10:3072 (R;US) 
SEMICONDUCTOR LASERS 
Far Infrared Radiation 
New development of solid state sub-millimeter sources, 10:3956 
(RA;JP) 
Superlattices 
InGaAs/GaAs, strained-layer superlattice (SLS), junction 
photodetectors, LED's, injection LASER's and FET’s for 
optelectronic IC applications, 10:3220 (R;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Deposition 
Laser-plasma interactions for the deposition and etching of 
semiconductor materials, 10:2794 (R;US) 
Etching 
Laser-plasma interactions for the deposition and etching of 
semiconductor materials, 10:2794 (R;US) 
Fabrication 
Solid state submillimeter souces and their applications, 10:3933 
(RA;JP) 
Impurities 
Analytic solution of the cavity model for interstitial impurities 
in semiconductors, 10:3878 (J;US) 
In 


Analytic solution of the cavity model for interstitial impurities 
in semiconductors, 10:3878 (J;US) 
SENSITIVITY ANALYSIS 
Data Covariances 
Screening sensitivity theory, 10:2295 (J;US) 
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SEPARATION ENERGY 
See BINDING ENERGY 
SEPARATION PROCESSES 


See also CHROMATOGRAPHY 
FLOTATION 
HEAVY MEDIA SEPARATION 
LEACHING 
REPROCESSING 


Mathematical Models 
Separation of helium-methane mixtures by single-column 
pressure swing adsorption, 10:2945 (R;US) 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH-1 REACTOR 
Daisy, Tennessee, USA 
Surveillance 
Long-term automated surveillance of a commercial nuclear 
power plant, 10:2237 (R;US) 
SERINE PROTEINASES 
Code number 3.4.21. 
Enzyme Activity 

Degradation of extracellular matrix by larvae of Schistosoma 
mansoni. II. Degradation by newly transformed and 
developing schistosomula, 10:3399 (J;US) 

Degradation of extracellular matrix by larvae of Schistosoma 
mansoni. I. Degradation by cercariae as a model for initial 
parasite invasion of host, 10:3400 (J;US) 

SERUM (BLOOD) 
See BLOOD SERUM 
SERUM (IMMUNE) 
See IMMUNE SERUMS 
SEWAGE SLUDGE 
Anaerobic Digestion 

Mixing in anaerobic sludge digesters: a preliminary review, 

10:2561 (R;GB) 
Biological Effects 

Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progress report, 10:3494 (R;US) 

Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progress report, 10:3492 (R;US) 

Comparison of sludge and fertilizer applications on 
establishment and growth of seedlings of two sweetgum 
ecotypes endomycorrhizal with Glomus mosseae and 
Glomus etunicatus. Progress report, 10:3496 (R;US) 

Interactions of subsoiling and solid sludge on soil physical and 
chemical factors and growth of Pinus taeda L. and a Festuca 
sp. Progress report, 10:3495 (R;US) 

Interactions of subsoiling and solid sludge on soil physical and 
chemical factors and growth of Pinus taeda L. and a Festuca 
sp. Progress report, 10:3493 (R;US) 

Chemical Analysis 

Determination of plutonium in waste, in particular in feed 

sludge, 10:1958 (RA;DE;In German) 
SEYFERT GALAXIES 
Emission Spectra 
Accretion disks, precessing jets and the asymmetric emission 
lines of QSOs, 10:3552 (R;US) 
SHALE MINING 
See OIL SHALE MINING 
SHALE OIL 
By-Products 

Laboratory evaluation of selected syncrude products and 
upgraded by-products as pavement recycling agents. Final 
report, Part II, 10:1927 (R;US) 

Contamination 
1-alkenes as potential indicators of sediment shale oil 
contamination, 10:1926 (J;US) 
In-Situ Retorting 
Partitioning of As, Cd, Cu, Hg, Pb, and Zn during simulated 
in-situ oil shale retorting, 10:1918 (J;US) 


Evolution of fuel bound nitrogen during heavy oil pyrolysis, 
10:1884 (RA;US) 


Chemical Analysis 
1-alkenes as potential indicators of sediment shale oil 
contamination, 10:1926 (J;US) 


Transport 
Preliminary analysis of pipeline corridor alternatives for Naval 
Oil Shale Reserve 1, 10:1936 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
Nuclear shell models only; for electron shell models use 
ELECTRONIC STRUCTURE. 
See also INTERACTING BOSON MODEL 
SU-3 Groups 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDS 
Design 
Adjusted LMFBR shielding formulaire PROPANE. 
Performance and validation of version 1. Experimental 
program Jason for version 2, 10:2266 (R;FR) 
Radiation Transport 
Alternate methods of utilizing cross-section sensitivity 
coefficients in radiation shielding problems, 10:3865 (J;US) 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Reactor Decommissioning 
Shippingport Atomic Power Station. Technical progress 
report, January 26, 1984-September 30, 1984, 10:2254 (R;US) 
Reactor Dismantling 
Shippingport Atomic Power Station. Technical progress 
report, January 26, 1984-September 30, 1984, 10:2254 (R;US) 
SHOCK ABSORBERS 
Standards 
Mechanical and hydraulic snubbers for nuclear applications, 
September 1984, 10:2307 (R;US) 
SHOCK TUBES 
Combustion Control 
Shock tube combustion of aromatic compounds, 10:1836 (J;US) 
Pressure Measurement 
Nastran analysis comparison to shock tube tests used to 
simulate nuclear overpressures. Final report 1 October 1983- 
30 April 1984, 10:3231 (R;US) 
SHOCK WAVES 
Wave Propagation 
Gravity-induced density discontinuity waves in sand columns, 
10:3527 (J;US) 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Binding Energy 
Compensation effects in hadron calorimeters, 10:3166 (R;US) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 
Quantization 
Quantization procedure for indefinite metric fields, and non 
compact sigma models, 10:3721 (R;DK) 
SIGMA NEUTRAL 
Particle Production 
Measurement of the ratio of £0 to A° inclusive production by 
28.5 GeV/c protons on beryllium, 10:3685 (J;NL) 
SILANES 
Chemical Vapor Deposition 
Laser-based studies of chemical vapor deposition, 10:2818 
(BA;US) 
Excitation 
Infrared laser photodetachment of electrons from vibrationally 
excited allyl anions, 10:2907 (J;US) 





SILANES 
Laser Spectroscopy 


Laser Spectroscopy 
Laser-based studies of chemical vapor deposition, 10:2818 
(BA;US) 


Relaxation 
Infrared laser it of electrons from vibrationally 
excited allyl anions, 10:2907 (J;US) 
SILICA 
Catalytic Effects 
Catalytic cracking of n-hexadecane. VI. Carbon-14 tracer 
studies of secondary reactions over amorphous silica-alumina 
and zeolite catalysts, 10:1862 (J;US) 
Corrosion 
High temperature corrosion of ceramics. Progress report, June 
15, 1983-June 14, 1984, 10:2731 (R;US) 


Interfaces 
2°Si hyperfine structure of unpaired spins at the Si/SiO: 
interface, 10:2813 (J;US) 
Sorptive Properties 
Effects of metal-support interactions on the chemisorption of 
H and CO on Pd/SiO2 and Pd/La2Os, 10:2884 (J;US) 
hanced mobility of toxic elements in 
low- Jevel wastes, 10:2004 (R;US) 
SILICA GEL 
Heat Treatments 
Oxynitride glass formation from gels, 10:2814 (J;US) 
Nitridation 


Oxynitride glass formation from gels, 10:2814 (J;US) 
ROCK 


See SANDSTONES 
SILICON 
Annealing 
Melt depth and regrowth kinetics in pulsed laser annealing of 
silicon and gallium arsenide, 10:2819 (BA;US) 
Near-surface defects formed during rapid thermal annealing of 
preamorphized and BF* Z-implanted silicon, 10:2798 (J;US) 
Non-equilibrium crystal growth during laser annealing of 
silicon, 10:2790 (R;US) 
Rapid thermal annealing of ion-implanted semiconductors, 
10:2797 (J;US) 
Atom 
Near-surface defects formed during rapid thermal annealing of 
ized and BF* :-implanted silicon, 10:2798 (J;US) 


Chemical Vapor Deposition 
Chemical vapor deposition of amorphous silicon. Final report 
on phase 1, 1 October 1981-31 March 1982, 10:2793 (R;US) 
Crystal Defects 
Effects of non-equilibrium solidification on the material 
properties of brick silicon for photovoltaics, 10:2102 (R;US) 
Crystal Growth 
Maximization of growth rates during Czochralski pulling, 
10:2791 (R;US) 
Non-equilibrium crystal growth during laser annealing of 
silicon, 10:2790 (R;US) 
ion of impurities in directionally solidified silicon, 
10:2792 (R;US) 





Characterization and application of laser induced seeded-lateral 
epitaxial Si layers on SiOz, 10:2723 (BA;NL) 

Effects of non-equilibrium solidification on the material 
properties of brick silicon for photovoltaics, 10:2102 (R;US) 


Rapid thermal annealing of ion-implanted semiconductors, 
10:2797 (J;US) 


Melt depth and regrowth kinetics in pulsed laser annealing of 
silicon and gallium arsenide, 10:2819 (BA;US) 
Electrical Properties 
Characterization and application of laser induced seeded-lateral 
epitaxial Si layers on SiO2, 10:2723 (BA;NL) 


Silicon electrorefining and the transport properties of CusSi, 
10:2121 (;US) 
Boundaries 


Effects of light and modulation frequency on spin-dependent 
trapping at silicon grain boundaries, 10:2805 (J;US) 

Hydrogen motion and bonding in silicon grain boundaries, 
10:2115 (;US) 
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Interfaces 
29Si hyperfine structure of unpaired spins at the Si/SiO. 
interface, 10:2813 (J;US) 
Ton Implantation 
Enhanced diffusion from interstitial trapping during solid- 
phase-epitaxial growth of silicon alloys. Draft, 10:2776 
(R;US) 
Near-surface defects formed during rapid thermal annealing of 
preamorphized and BF* 2-implanted silicon, 10:2798 (J;US) 
Rapid thermal annealing of ion-implanted semiconductors, 
10:2797 (J;US) 
Passivation 
Hydrogen passivation of silicon sheet solar cells, 10:2799 
G;US) 
Physical Radiation Effects 
Hydrogen passivation of silicon sheet solar cells, 10:2799 
(J;US) 
Rapid thermal annealing of ion-implanted semiconductors, 
10:2797 (J;US) 
Purification 
Silicon electrorefining and the transport properties of CusSi, 
10:2121 (J;US) 
Reflectivity 
Melt depth and regrowth kinetics in pulsed laser annealing of 
silicon and gallium arsenide, 10:2819 (BA;US) 
Solid Clusters 
Near-surface defects formed during rapid thermal annealing of 
preamorphized and BF* 2-implanted silicon, 10:2798 (J;US) 


Hydrogen passivation of silicon sheet solar cells, 10:2799 
(J;US) 
Stacking Faults 
Near-surface defects formed during rapid thermal annealing of 
preamorphized and BF* .-implanted silicon, 10:2798 (J;US) 
Surface Area 
Characterization and application of laser induced seeded-lateral 
epitaxial Si layers on SiOz, 10:2723 (BA;NL) 


Effects of light and modulation frequency on spin-dependent 
trapping at silicon grain boundaries, 10:2805 (J;US) 
X-Ray Spectroscopy 
Calculation of Si(Li) x-ray detector efficiencies, 10:2822 (R;US) 
SILICON 28 
Energy Levels 
Proton resonances in 7*Si from E/sub x/ = 
10:3783 (J;US) 
SILICON 28 TARGET 
Helium 3 Reactions 
(*He,t) reaction at 197 MeV on °C, **Mg, **Si and “Ca, 
10:3774 (J;NL) 
Lithium 6 Reactions 
Microscopic calculations of knockout reactions induced by 
SLi, 10:3782 (J;US) 
SILICON 29 
Electron Spin Resonance 
2°Si hyperfine structure of unpaired spins at the Si/SiO2 
interface, 10:2813 (J;US) 
Hyperfine Structure 
2®Si hyperfine structure of unpaired spins at the Si/SiO. 
interface, 10:2813 (J;US) 
SILICON ALLOYS 
Physical Radiation Effects 
TEM- investigation of solute redistribution under irradiation 
(Electron beams and ion beams), 10:2676 (J;NL) 
SILICON CARBIDES 
Chemical Vapor Deposition 
Method of deposition of silicon carbide layers on substrates 
and product, 10:1987 (P;US) 
Corrosion 
High temperature corrosion of ceramics. Progress report, June 
15, 1983-June 14, 1984, 10:2731 (R;US) 
Fatigue 
Strength and fatigue analysis of fibrous silicon carbide for ICF 
reactor applications, 10:2736 (J;NL) 
Properties 


13.4 to 14.5 MeV, 


Lattice modification in ion-implanted ceramics, 10:2738 (J;US) 
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Toughening behavior in SiC whisker reinforced alumina, 
10:2754 (R;US) 
Ion Implantation 
Lattice modification in ion-implanted ceramics, 10:2738 (J;US) 
Mechanical Properties 
Property screening and evaluation of ceramic turbine materials. 
Final technical report 1 July 1979-30 July 1983, 10:2726 
(R;US) 


Preparation of sinteractive silicon carbide powders, 10:2729 
(R;DE;In German) 
Wear 
Wear coefficients and wear of sliding ceramics, 10:2732 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Acoustic Testing 
Effects of microstructure on the speed and attenuation of 
elastic waves: Some results for porous materials, 10:3061 
(BA;US) 


High temperature corrosion of ceramics. Progress report, June 
15, 1983-June 14, 1984, 10:2731 (R;US) 


Deposition 
Ion beam techniques for the deposition of ceramic thin films, 
10:2744 (BA;US) 
Mechanical Properties 
Property screening and evaluation of ceramic turbine materials. 
Final technical report 1 July 1979-30 July 1983, 10:2726 
(R;US) 
Microstructure 
Effects of microstructure on the speed and attenuation of 
elastic waves: Some results for porous materials, 10:3061 
(BA;US) 
Phase Velocity 
Effects of microstructure on the speed and attenuation of 
elastic waves: Some results for porous materials, 10:3061 
(BA;US) 
Wave 
Effects of microstructure on the speed and attenuation of 
elastic waves: Some results for porous materials, 10:3061 
(BA;US) 
Wear 
Wear coefficients and wear of sliding ceramics, 10:2732 (R;US) 
SILICON OXIDES 
See also QUARTZ 
SILICA 
Melting 
Plasma melting of selected compositions in the AlzOs-ZrO.- 
SiO. system, 10:2743 (BA;US) 
SILICON SOLAR CELLS 
Crystal Defects 
Structural characterization of solar silicon, 10:2099 (R;US) 


Zinc oxide synergistic systems for the w 

of polyolefin encapsulants, 10:2117 (J;US) 
Fabrication 

Crystallization of silicon ribbons, 10:2088 (R;US) 

Defects in high speed growth of EFG silicon ribbon, 10:2101 
(R;US) 

Edge Stabilized Ribbon (ESR) stress, dislocation density and 
electronic performance, 10:2091 (R;US) 

Effect of creep on the residual stresses generated during silicon 
sheet growth, 10:2095 (R;US) 

Effects of non-equilibrium solidification on the material 
properties of brick silicon for photovoltaics, 10:2102 (R;US) 

High efficiency amorphous silicon solar cells fabricated by 
reactive sputtering, 10:2116 (J;US) 

High-quality silicon films prepared by zone-melting 
recrystallization, 10:2098 (R;US) 

High speed crystal growth by Q-switched laser melting, 
10:2097 (R;US) 

High-speed characterization technique for solar silicon, 10:2100 
(R;US) 

Improved analysis of the thermal buckling of silicon sheet, 
10:2094 (R;US) 

Low angle silicon sheet growth: a review of progress, 
problems and promise, 10:2092 (R;US) 


bilization 


SKY 
Emissivity 


Low energy NMA ion implantation for the formation of back 
surface fields, 10:2119 (J;US) 
Polycrystalline silicon sheets for solar cells by the improved 
spinning method, 10:2089 (R;US) 
S-Web technique for high-speed growth of Si sheets, 10:2090 
(R;US) 
Ton Implantation 
Investigation on ion implantation as a suitable to 
roomy high efficiency silicon solar cells. Pt. 2, 10:2083 
Low energy NMA ion implantation for the formation of back 
surface fields, 10:2119 (J;US) 
Passivation 
Hydrogen passivation of silicon sheet solar cells, 10:2799 
G;US) 
Performance 
Mechanisms limiting performance in polycrystalline silicon 
solar cells, 10:2120 (J;US) 
Performance Testing 
Zinc oxide synergistic systems for the 
of polyolefin encapsulants, 10:2117 (J;US) 
Radiation Effects 


Hydrogen passivation of silicon sheet solar cells, 10:2799 
G;US) 
Sputtering 
High efficiency amorphous silicon solar cells fabricated by 
reactive sputtering, 10:2116 (J;US) 
Hydrogen passivation of silicon sheet solar cells, 10:2799 
(J;US) 
Thermal Analysis 
Application of thermoanalysis to thick film materials 
development, 10:2118 US a 
Weathering 
Zinc oxide synergistic systems for the 
of polyolefin encapsulants, 10:2117 (J;US) 
SILICONES 
Equations of State 
Simple EOS for the silicone rubber Sylgard 184, 10:2762 
(R;US) 
SILVER 
Electron Reactions 
Measurement of the A-dependence of the EMC effect and R in 
deep-inelastic electron scattering from nuclei, 10:3743 (R;US) 
Grain Boundaries 
Comparisons between computed and observed grain 
structures and properties in metals, 10:2607 (R;US) 


Method for the recovery of silver from waste photographic 
fixer solutions, 10:2554 (P;US) 
Surface Properties 
Photochemistry on rough metal surfaces, 10:2903 (J;US) 
SIMIAN VIRUS 
Transcription 
Conversion of simian virus 40 DNA to ordered nucleoprotein 
structures by extracts that direct accurate initiation by 
eukaryotic RNA polymerase II, 10:3423 (J;GB) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SISTER CHROMATID EXCHANGES 
Bioassay 


Developmental and cytogenetic effects of potassium 
dichromate on mouse embryos in vitro, 10:3418 (J;US) 
SKELETON 
Chemical Analysis 
Toxicology of monofluorophosphate, 10:3436 (J;CH) 
SKIN 
Neoplasms 
Skin-tumor initiation activity of coal liquids with different 
boiling-point ranges, 10:3506 (J;GB) 


Emissivity of clear skies, 10:2075 (J;GB) 





Corrosive Effects 


SLAGS 
Corrosive Effects 
Corrosion of refractories in synthetic coal slags, 10:1731 


See STANFORD LINEAR COLLIDER 
SLUDGES 
See also SEWAGE SLUDGE 
Chemical Composition 
Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 
Marine Disposal 
Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 


Mutagen Screening 
Health effects bioassay results from coal conversion solid 
wastes, 10:1841 (BA;US) 
Chemical Analysis 
Health effects bioassay results from coal conversion solid 
wastes, 10:1841 (BA;US) 
Toxicity 
Coal Waste Artificial Reef Program, Phase 4B, 10:1784 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Pressurizing 


Apparatus and method for transferring slurries, 10:1825 (P;US) 
SMALL BUSINESSES 


Utility competition with small businesses: recommendations for 
states on utility energy-related programs and the commercial 
and apartment conservation service program (second 
edition). Final report, 10:2469 (R;US) 

SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Maintenance 

Shawmut Hydroelectric Redevelopment project. Final 

operation and maintenance report, 10:2070 (R;US) 


Shawmut Hydroelectric Redevelopment project. Final 
operation and maintenance report, 10:2070 (R;US) 
Turbines 
China's small-hydro turbine technology, 10:2071 (J;US) 
SMES 
See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SNG 
See HIGH BTU GAS 
SODIUM 
Effects 
Role of dietary sodium in renal excretion and intestinal 
absorption of calcium and in vitamin D metabolism, 10:3427 
(RA;ZA) 


— and sodium fires, 10:2408 (TJ;GB) 

Progress report on research and development in 1981 of 
Laboratorium fuer Aerosolphysik und Filtertechnik, 10:2956 
(R;DE;In German) 

Laser Spectroscopy 
Laser-based diagnostics for coal gasification instrumentation, 
10:1736 (R;US) 


SODIUM 22 
Concentration 
Cosmic ray produced sodium and its applications, 10:3306 
(R;FR;In French) 
SODIUM CHLORIDES 
Chemical Radiation Effects 
Recent studies on radiation induced f-center and colloid 
particle formation in synthetic NaCl and natural rock salt, 
10:2922 (J;GB) 
Structure 


Recent studies on radiation induced f-center and colloid 
particle formation in synthetic NaCl and natural rock salt, 
10:2922 (J;GB) 

SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
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FFTF REACTOR 
PHENIX REACTOR 


Steam Generators 
In-service leak detection between steam generator pressurized 
circuits using an accelerometer, 10:2273 (RA;CS;In Czech) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM MINERALS 
See MINERALS 
SODIUM SILICATES 
Dielectric Properties 
Dielectric characteristics of NazO X 3SiO2 glasses with high 
water contents, 10:2812 (J;US) 
Moisture 
Dielectric characteristics of NazO X 3SiOz2 glasses with high 
water contents, 10:2812 (J;US) 
SODIUM-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
SOILS 
Chemical Analysis 
Determination of plutonium in the environment, 10:2828 
(RA;DE;In German) 


Proposal for estimation of soil leaching and leaching constants 

for use in assessment models, 10:3320 (J;US) 
Radionuclide Migration 

In situ gamma-ray spectrometric analysis of radionuclide 
distributions at a commercial shallow land burial site, 
10:2003 (R;US) 

Intrusion of soil covered uranium mill tailings by whitetail 
prairie dogs and Richardson's ground squirrels, 10:3329 
(R;US) 

Validation of methods for evaluating radon-flux attenuation 
through earthen covers, 10:2002 (R;US) 

Stabilization 

In situ vitrification pilot-scale radioactive test, 10:1979 (R;US) 
Vitrification 

In situ vitrification pilot-scale radioactive test, 10:1979 (R;US) 
Weathering 

Acidification of aquatic and terrestrial systems: chemical 
weathering, 10:3315 (R;US) 

SOLAR ABSORBERS 
Materials 

Evaluation of infrared reflectance as a technique for measuring 

absorber materials degradation, 10:2165 (R;US) 
Surface Coating 

Nongray-radiative and convective-conductive thermal coupling 
in Teflon-glazed, selective-black, flat-plate solar collectors, 
10:2170 (J;US) 

Thermal Degradation 

Evaluation of infrared reflectance as a technique for measuring 

absorber materials degradation, 10:2165 (R;US) 
SOLAR ACCESS 
Prior to September 1980 this concept was indexed to SOLAR 
RIGHTS. 
Financial Incentives 
Solar access: is there a shining future?, 10:2077 (J;US) 
Legal Incentives 
Solar access: is there a shining future?, 10:2077 (J;US) 
SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR WIND 
SUNSPOTS 


Recent ground-based observations of the global properties of 
the Sun, 10:3559 (R;US) 
SOLAR AIR CONDITIONERS 
See also SOLAR-ASSISTED HEAT PUMPS 
Desiccants 
Experiments on sorption hysteresis of desiccant materials, 
10:2152 (R;US) 
Operation 
Operation of an active solar air-conditioning system in a hot, 
dry climate, 10:2158 (J;US) 
SOLAR AIR HEATERS 
Heat Storage 
Survey of thermal storage systems relevant to solar air heating 
- a review, 10:2172 (R;GB) 
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Sun tracking by peak power positioning for photovoltaic 
concentrator arrays, 10:2113 (J;US) 
Electric Currents 
Dilute plasma coupling currents to a high voltage solar array 
in weak magnetic fields, 10:2123 (R;US) 


See also BACK CONTACT SOLAR CELLS 
CADMIUM SULFIDE SOLAR CELLS 
CASCADE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
MOS SOLAR CELLS 
SILICON SOLAR CELLS 


Comparative measurement of capacitance in solar cells for 
space and terrestrial applications, 10:2084 (R;BR) 
Electric Currents 
Characteristics of arc currents on a negatively biased solar cell 
array in a plasma, 10:2085 (R;US) 


Control of thermal stress in dendritic web growth, 10:2096 
(R;US) 
Is there a speed limit, 10:2087 (R;US) 

Mathematical modelling of high-speed ribbbon systems: a case 
study of edge-defined film-fed growth, 10:2093 (R;US) 
Proceedings of the Flat-Plate Solar Array Project Research 

Forum on the High-Speed Growth and Characterization of 
Crystals for Solar Cells, 10:2086 (R;US) 
Radiation Effects 
Space environment effects on spacecraft materials (M0003), 
10:2122 (R;US) 
Specifications 
Photovoltaic properties of sputtered n-CdO films on p-Cu20, 
10:2114 (J;GB) 
SOLAR COLLECTORS 


See also COMBINED COLLECTORS 
EVACUATED COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 


Pressure Effects 
Data acquisition and reduction techniques for a solar collector 
pressure test, 10:2171 (BA;US) 
SOLAR COOLING SYSTEMS 


See also SOLAR AIR CONDITIONERS 
SOLAR REFRIGERATORS 


Absorption Refrigeration Cycle 
Water-lithium bromide double-effect absorption cooling cycle 
analysis, 10:2160 (J;US) 


Availability of solar energy reports from the National Solar 
Data Program, 10:2155 (R;US) 
Coefficient of Performance 
High temperature solar cooling systems, 10:2161 (J;US) 
Dehumidifiers 
Performance of the SERI parallel-passage dehumidifer, 10:2150 
(R;US) 
Desiccants 
High performance solar desiccant cooling system: performance 
evaluations and research recommendations, 10:2153 (R;US) 


A direct, evaporatively cooled, three-ton lithium bromide- 
water absorption chiller for solar application, 10:2159 (J;US) 
High temperature solar cooling systems, 10:2161 (J;US) 
Evaporative Cooling 
A direct, evaporatively cooled, three-ton lithium bromide- 
water absorption chiller for solar application, 10:2159 (J;US) 
Heat Transfer Fluids 
Water-lithium bromide double-effect absorption cooling cycle 
analysis, 10:2160 (J;US) 
Performance 
High performance solar desiccant cooling system: performance 
evaluations and research recommendations, 10:2153 (R;US) 


SOLAR PONDS 
Heat Extraction 


Analysis 
Water-lithium bromide double-effect absorption cooling cycle 
analysis, 10:2160 (J;US) 
SOLAR CORONA 
Magnesium Ions 


Analysis of ium XI line profiles from solar active 


regions, 10:3578 (J;US) 
Spatial Distribution 
Distribution of the K-corona over the polar regions of the 
solar disk: 1965-1983. Technical note, 10:3566 (R;US) 
SOLAR DISTRICT HEATING 
Optimization 


Optimization of operating strategies in a community solar 
heating system, 10:2149 (R;FI) 
SOLAR ELECTRIC PROPULSION 
Feasibility Studies 
Structural sizing of a solar powered aircraft. Final Report, 
10:2128 (R;US) 
SOLAR ENERGY. 


Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

Commercialization 

Federal incentives used to stimulate energy production, 

10:2076 (J;US) 
Public Policy 

Federal incentives used to stimulate energy production, 
10:2076 (J;US) 

Solar access: is there a shining future?, 10:2077 (J;US) 

Research Programs 

Congressional budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 

SOLAR FLARES 
Solar Wind 

Solar flares and magnetospheric particles: investigations based 
upon the ONR-602 experiment. Annual report, 10:3590 
(R;US) 

SOLAR HEAT ENGINES 
Design 
Reciprocating solar-heated engine utilizing direct absorption by 
small particles, 10:2156 (J;US) 
SOLAR HEATING 
See also SOLAR DISTRICT HEATING 
Cost 
Solar heating systems. Present and future costs, 10:2479 
(R;SE;In Swedish) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Bibliographies 
Availability of solar energy reports from the National Solar 
Data Program, 10:2155 (R;US) 
Mathematical Models 
CEC modelling group for SHS and DHW - Denmark, 10:2145 
(R;XE) 
Performance 
Solar energy system case study, Oakmead Industries, Santa 
Clara, California, 10:2154 (R;US) 
Solar space heating, 10:2144 (R;XE) 
Simulation 
CEC modelling group for SHS and DHW - Denmark, 10:2145 
(R;XE) 


SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Analysis of solar models: neutrinos and oscillations, 10:3563 
(R;US) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PONDS 
Heat Extraction 
Preliminary design of heat-extraction system for the ANL 
research salt gradient solar pond, 10:2174 (R;US) 





Equipment 
Preliminary design of heat-extraction system for the ANL 
research salt gradient solar pond, 10:2174 (R;US) 
SOLAR PROCESS HEAT 
Studies 
Oil field data and industry opinions important to the 
commercialization of solar thermal enhanced oil recovery, 
10:1846 (R;US) 
SOLAR RADIATION 
See also DIFFUSE SOLAR RADIATION 
Data Acquisition 
Determination of the global radiation and of cloudiness from 
satellite data, 10:2073 (R;XE) 
Methods 


Measuring k 
Determination of the global radiation and of cloudiness from 
satellite data, 10:2073 (R;XE) 
SOLAR RECEIVERS 
See also CAVITY RECEIVERS 
CENTRAL 


RECEIVERS 
Molten Salts 
Molten salt solar receiver subsystem research experiment. 
Phase 1, final Volume 1. Executive summary. 
Volume 2. Technical, 10:2129 (R;US) 
Systems Analysis 
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On the possible role of the surface stress in environmentally 

induced embrittlement and pitting, 10:2589 (J;US) 
Emission Spectroscopy 
Theta pinch discharges for solids vaporization and elemental 
chemical analysis. Technical progress report, 10:2824 (R;US) 
Magnetic Properties 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
Neutron Diffraction 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
Stresses 
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Long-term embrittlement of cast duplex stainless steels in 
LWR systems. Annual report, October 1982-September 
1983, 10:2230 (R;US) 
STAINLESS STEEL-Z6CND17-12 
Physical Radiation Effects 
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specific stationary sources, e.g., Fossil-fuel Power Plants. 
M 
A literature study of the emission of trace amounts by coal 
fired power stations, 10:1785 (R;NL;In Dutch) 
STATISTICS 
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equipment modified for low-NO/sub x/ operation, 10:1854 
(RA;US) 


Secondary side photographic techniques used in 
characterization of Surry steam generator, 10:2251 (R;US) 
Steam Generator Group Project. Task 10 - secondary side 
examination (PWR), 10:2252 (R;US) 
Leak Testing 
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Stress Relaxation 
Stress relief of transition zones, 10:2233 (R;US) 
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Stability 
Stability and control of singularly perturbed systems. Second 
annual report, 10:3020 (R;US) 
STOCKS 
See INVENTORIES 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE RINGS 


See also ISABELLE STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 


Beam Emittance 
Optimization of the emittance of electrons (positrons) storage 
rings, 10:3158 (R;FR) 
Beam Focusing Magnets 
Derivation of Collins’ formulas for beam-shape distortion due 
to sextupoles using Hamiltonian method, 10:3124 (R;US) 
Specifications 
Storage-ring FEL for the vuv, 10:3128 (R;US) 
Vacuum Systems 
Proceedings of the 4th meeting on ultra high vacuum 
techniques for accelerators and storage rings, 10:3144 
(R;JP;JA) 
STORES 
See COMMERCIAL BUILDINGS 
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STOVER 
See AGRICULTURAL WASTES 
STOVES 
Air Pollution Abatement 
Combustion modification to reduce wood stove emissions, 
10:2514 (RA;US) 
Comparison of emissions from residential wood/coal stoves 
and a novel wood-chip-fired heating system, 10:2513 
(RA;US) 
STRAIN GAGES 
Performance Testing 
Assessment of current high-temperature strain gages, 10:3218 
(R;US) 
STRATEGIC PETROLEUM RESERVE 
Feasibility Studies 
National strategic crude oil storage in the Weeks Island Dome 
Salt Mine--1. Geotechnical (field) evaluation, 10:1883 (J;US) 
Site Selection 
Energy security and strategic petroleum reserve, 10:1844 
(J;US) 
Underground Storage 
Energy security and strategic petroleum reserve, 10:1844 
(J;US) 
STRATIFIED CHARGE ENGINES 
Combustion Chambers 
Review of internal combustion engine combustion chamber 
process studies at NASA Lewis Research Center, 10:2572 
(R;US) 
Performance 
Review of internal combustion engine combustion chamber 
process studies at NASA Lewis Research Center, 10:2572 


Global temperature variations in the 

stratosphere, 1958-1982, 10:3243 (J;US) 
Atmospheric Chemistry 

Composition alteration of stratospheric air due to sampling 
through a flow tube. Environmental research papers, 10:3245 
(R;US) 

STREAK PHOTOGRAPHY 
Neutron streak camera electron gun design, 10:3987 (R;US) 


See ROADS 
STRENGTH (TENSILE) 
See TENSILE PROPERTIES 
STRONG INTERACTIONS 
Quantum Chromodynamics 
Strong interactions and quantum chromodynamics at the 
leading logarithm approximation, 10:3694 (R;FR;In French) 
STRONTIUM 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Ecological Concentration 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Environmental 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
STRONTIUM 85 
Leaching 


Propesties of radioactive wastes and waste containers, 10:2000 


In situ vitrification pilot-scale radioactive test, 10:1979 (R;US) 
Gamma Spectroscopy 
In situ gamma-ray spectrometric analysis of radionuclide 
distributions at a commercial shallow land burial site, 
10:2003 (R;US) 
Radionuclide Migration 
Small mammal soil burrowing as a radionuclide transport 
vector at a radioactive waste disposal-area in southeastern 
Idaho, 10:3339 (J;US) 
Solidification and leaching of boric acid and resin LWR 
wastes, 10:2322 (R;US) 


SULFUR COMPOUNDS 
Binding Energy 


STRONTIUM IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
TERIALS 


Applicability of laboratory kinetics studies to the evaluation of 
aqueous phase atmospheric oxidation of sulfur-IV, 10:3249 
(R;US) 

SULFITES 
compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Reactions 

Reactions for improving efficiencies in thermochemical cycles 

related to the sulfur dioxide-iodine process, 10:2035 (J;GB) 
SULFONIC ACID ESTERS 
Adsorption 


Adsorption from flooding solutions in porous media. A study 
of interactions of surfactants and polymers with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 


Environmental Transport 
Characterization of sources of biogenic atmospheric sulfur 
compounds, 10:3304 (B;US) 
Laser Spectroscopy 
Laser-based diagnostics for coal gasification instrumentation, 
10:1736 (R;US) 
Mass Spectroscopy 
Determination of sulfur as arsenic monosulfide ion by isotope 
dilution thermal ionization mass spectrometry, 10:2845 
G;US) 
Metallurgical Effects 
Chemical state investigation of grain boundary segregated 
sulfur in polycrystalline nickel, 10:2710 (J;US) 


Sulfur activation in electric pole insulators in Hiroshima, 
10:3234 (R;US) 
SULFUR 32 REACTIONS 
Capture 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 
Compound-Nucleus Reactions 
Level schemes of Pd and Ru, 10:3802 (J;US) 
Fusion Reactions 
Fusion and capture of heavy ions above the barrier: Analysis 
of experimental data with the surface friction model, 10:3820 
(RA;DE) 
SULFUR COMPOUNDS 
See also SULFATES 
SULFITES 
SULFUR FLUORIDES 
SULFUR OXIDES 
Binding Energy 
Multinuclear NMR studies of electron distributions: ‘*N, ‘°C, 
and Mo spectra of nitrosyl and thionitrosyl complexes of 
chromium, molybdenum, and tungsten, 10:2892 (J;US) 





Preparation 
Thionitrosy] and bridging sulfide complexes of 
dicarbonyl[hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
Electronic Structure 
Multinuclear NMR studies of electron distributions: 1*N, ‘°C, 
and *Mo spectra of nitrosyl and thionitrosyl complexes of 
chromium, molybdenum, and tungsten, 10:2892 (J;US) 
Infrared Spectra 
Thionitrosyl and bridging sulfide complexes of 
dicarbonyl[hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
SULFUR DIOXIDE 


Spectroscopy 
Millimeter and submillimeter wave absorption by atmospheric 
pollutants and constituents, 10:3298 (J;GB) 
Air Pollution Abatement 
Advanced development of a coal/limestone fuel pellet for 
industrial boilers, 10:3089 (RA;US) 
Biological Effects 
Flooding and SO: stress interaction in Betula papyrifera and B. 
nigra seedlings, 10:3502 (J;US) 
Reactions 


Reactions for improving efficiencies in thermochemical cycles 
related to the sulfur dioxide-iodine process, 10:2035 (J;GB) 
Corrosive Effects 
High temperature corrosion of ceramics. Progress report, June 
15, 1983-June 14, 1984, 10:2731 (R;US) 
Epidemiology 
Effects of SO2, an epidemiologic investigation, 10:3484 
(R;SE;In Swedish) 
Foliar Uptake 
Flooding and SO; stress interaction in Betula papyrifera and B. 
nigra seedlings, 10:3502 (J;US) 
Removal 
Project on sulfur dioxide removal and waste products 
utilization process. Final report, 10:2538 (R;US) 
Solvent Properties 
Solubility of uranium hexafluoride in some low-temperature 
solvents, 10:2924 (J;US) 
SULFUR FLUORIDES 
Electron Attachment 
S-wave threshold in electron attachment: observations and 
cross sections at ultralow electron energies, 10:3605 (RA;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Ton-Atom Collisions 

Description of Ar K-shell excitation in slow S** + Ar 

collision, 10:3615 (RA;DE) 
SULFUR ISOTOPES 
Isotope Separation 
Mound activities in chemical and physical research: January- 
June 1984, 10:2021 (R;US) 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
SULFUR TRIOXIDE 
Air Pollution Abatement 

Combustion modifications for coal-fired stoker boilers, 10:3088 
(RA;US) 

Environmental assessment of industrial process combustion 
equipment modified for low-NO/sub x/ operation, 10:1854 
(RA;US) 

Environmental assessment of industrial boilers firing coal-liquid 
mixtures and wood, 10:3091 (RA;US) 

Air Pollution Control 

Emulsion fuel and oxidation catalyst technology for stationary 
diesel engines, 10:2210 (RA;US) 

Trace emissions in resource recovery problems, issues and 
possible control techniques, 10:3246 (RA;US) 


Evaluation of recent SO/sub x/ and NO/sub x/ emission 
inventories, 10:3248 (R;US) 
SULFUR SULFIDES 
See SULFUR 
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SULFUR TRIOXIDE 
Corrosive Effects 
High temperature corrosion of ceramics. Progress report, June 
15, 1983-June 14, 1984, 10:2731 (R;US) 
SULFURIC ACID 
Biological Effects 
Effects of sulfuric acid and nitrogen dioxide on airway 
responsiveness of the guinea pig, 10:3508 (J;US) 
Inhalation 
Effects of sulfuric acid and nitrogen dioxide on airway 
responsiveness of the guinea pig, 10:3508 (J;US) 
SUN 
Analysis of solar models: neutrinos and oscillations, 10:3563 
(R;US) 
Recent ground-based observations of the global properties of 
the Sun, 10:3559 (R;US) 
Emission Spectra 
Helium 10830 angstrom irradiance: 1975-1983, 10:3561 (R;US) 
Luminosity 
Interaction of convection and small-scale magnetic fields: 
influence on the solar luminosity, 10:3557 (R;US) 
Ultraviolet Spectra 
Temporal variations of solar UV spectral irradiance caused by 
solar rotation and active region evolution, 10:3562 (R;US) 
SUNSPOTS 
Energy flow continuity in solar active regions, 10:3558 (R;US) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCONDUCTING COILS 
Computer-Aided Design 
Advanced high-field coil designs: 20 TESLA, 10:2991 (BA;US) 
Computerized Control Systems 
Control and operation cost optimization of the HISS cryogenic 
system, 10:2985 (BA;US) 
Cooling 
Forced two-phase cooling of the TPC superconducting 
solenoid, 10:2983 (BA;US) 
Coordinated Research Programs 
Lessons from design and manufacture of U.S. LCT coils, 
10:4106 (J;FR) 
Design 
Alcator DCT magnetic systems design, 10:4108 (J;FR) 
Lessons from design and manufacture of U.S. LCT coils, 
10:4106 (J;FR) 
Helium Dilution Refrigerators 
Forced two-phase cooling of the TPC superconducting 
solenoid, 10:2983 (BA;US) 
Refrigeration system for the Fermilab superconducting collider 
detector solenoid, 10:2984 (BA;US) 
Manufacturing 
Lessons from design and manufacture of U.S. LCT coils, 
10:4106 (J;FR) 
Manufacturing development of the Westinghouse NbsSn coil 
for the large coil test program, 10:4107 (J;FR) 
Technology Assessment 
Advanced high-field coil designs: 20 TESLA, 10:2991 (BA;US) 
SUPERCONDUCTING DEVICES 
Restricted to general or review articles and bibliographies. 
See also SQUID DEVICES 


SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 


Superconducting resonators, 10:2942 (R;DE;In German) 
SUPERCONDUCTING GENERATORS 
Cryogenic Cables 
Cryo-electric testing of a 1000 MVA superconducting power 
transmission system, 10:2995 (BA;US) 
Test Facilities 
Cryo-electric testing of a 1000 MVA superconducting power 
transmission system, 10:2995 (BA;US) 
SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
Design 
Design and operation of the 30 MJ superconducting magnetic 
storage system on the Bonneville Power Administration bus, 
10:2994 (BA;US) 





Operation 
Design and operation of the 30 MJ superconducting magnetic 
storage system on the Bonneville Power Administration bus, 
10:2994 (BA;US) 
SUPERCONDUCTING MAGNETS 
Beam Bending Magnets 
Superconducting high field magnet for ion beam experiments, 
10:3141 (RA;DE;In German) 
Codes 
Consequences of Shorted Turns in a superconducting magnet, 
10:2989 (BA;US) 
Construction 
Design and construction details of the 7.4 Tesla 
superconducting metastable magnet for the Elmo Bumpy 
Torus Proof-of-Principle program, 10:4105 (J;FR) 
Design 
Design and construction details of the 7.4 Tesla 
superconducting metastable magnet for the Elmo Bumpy 
Torus Proof-of-Principle program, 10:4105 (J;FR) 
Passive quench arrest by a chimney induced deluge at every 
quench front, 10:2990 (BA;US) 
Electrical Faults 
Consequences of Shorted Turns in a superconducting magnet, 
10:2989 (BA;US) 
Electrical Insulators 
Testing organic composite insulators for fusion magnets, 
10:4111 (BA;GB) 


Application of NbN films to the development of very high 
field superconducting magnets, 10:2950 (R;US) 
Heat Flux 
Heat transfer to subcooled He I, 10:2988 (BA;US) 
Heat Transfer 
Heat transfer to subcooled He I, 10:2988 (BA;US) 
Fields 


Lengthwise field variation in CBA magnets, 10:2944 (R;US) 
Nucleate Boiling 
Heat transfer to subcooled He I, 10:2988 (BA;US) 
Performance Testing 
Development of high field Nb-Ti accelerator dipoles, 10:2959 
(R;US) 
Pool Boiling 
Heat transfer to subcooled He I, 10:2988 (BA;US) 
Quenching 
Passive quench arrest by a chimney induced deluge at every 
quench front, 10:2990 (BA;US) 


Superconducting solenoid for conversion electron 
spectroscopy in beam, 10:3173 (RA;DE;In German) 


Magnet cold mass high load supports thermal response and 
performance design correlation, 10:4075 (R;US) 
Testing 
Design and construction details of the 7.4 Tesla 
superconducting metastable magnet for the Elmo Bumpy 
Torus Proof-of-Principle program, 10:4105 (J;FR) 
Thermal Analysis 
ces of Shorted Turns in a superconducting magnet, 
10:2989 (BA;US) 
Wear 
Consequences of Shorted Turns in a superconducting magnet, 
10:2989 (BA;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Accelerator Facilities 
Charged Particle Tracking and Vertex Detection Group 
summary report, 10:3151 (R;US) 
Data Acquisition Systems 
Computing requirements for S.S.C. accelerator design and 
studies, 10:3131 (R;US) 
Superconducting Magnets 
Lengthwise field variation in CBA magnets, 10:2944 (R;US) 
SUPERCONDUCTING WIRES 
Critical Current 
Critical current anistropy in NbTi cables, 10:2943 (R;US) 


Phase Studies 
Characterization of Nb-8 wt % Al wires by analytical electron 
microscopy, 10:2596 (R;US) 
SUPERCONDUCTORS 
Specific Heat 
U2PtC, and systematics of heavy fermions, 10:2640 (J;US) 
Strong-Coupling Model 
Comprehensive study of the renormalization of the theory of 
strong-coupling superconductors, 10:3884 (J;US) 


U:PtC, and systematics of heavy fermions, 10:2640 (J;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL FLUID CHROMATOGRAPHY 
Performance 
Instrumental aspects of supercritical fluid chromatography, 
10:3019 (RA;US) 
Reviews 
Instrumental aspects of supercritical fluid chromatography, 
10:3019 (RA;US) 
SUPERGRAVITY 
Canonical Dimension 
Dimensional reduction of D=10,N=2 supergravities, 10:3906 
G;NL) 
SUPERHETERODYNE RECEIVERS 
See HETERODYNE RECEIVERS 
SUPERIOR PROCESS 
Economic Analysis 
Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 
SUPERNOVA REMNANTS 
Hydrodynamics 
Laboratory simulation of i 
Absence of a blast wave, 10:3586 (J; US) 
Simulation 
Laboratory simulation of unmagnetized su 
Absence of a blast wave, 10:3586 (J;US) 
SUPEROXIDE RADICALS 
O, 


va remnants: 


Oxygen and oxy-radicals in chemistry and biology, 10:3462 
(R;US) 
Meetings 
Oxygen and oxy-radicals in chemistry and biology, 10:3462 
(R;US) 
SUPERSONIC TRANSPORT 
Control Systems 
Integrated Application of Active Controls ([AAC) technology 
to an advanced subsonic transport project: current and 
advanced act control system definition study, 10:2533 (R;US) 
SUPERSYMMETRY 
Research Programs 
Research in elementary particle physics. Progress report, 
March 1, 1984-February 29, 1985, 10:3663 (R;US) 
Reviews 
Supersymmetry in physics, introduction and overview, 10:3709 
(R;US) 


Dependence 
Goldstone fermions in supersymmetric theories at finite 
temperature, 10:3710 (J;US) 
SUPERTANKERS 
See TANKER SHIPS 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORT PILLARS 
Stability 
Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 
SUPPORTS 
Stresses 
Magnet cold mass high load supports thermal response and 
performance design correlation, 10:4075 (R;US) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 


T 





SURFACE AIR 
Neutron Transport 


SURFACE AIR 
Neutron 


Validated deep-penetration, air-over-ground, neutron/gamma- 
ray transport, 10:3868 (J;US) 


Photon 
Validated deep-penetration, air-over-ground, neutron/gamma- 
ray transport, 10:3868 (J;US) 
SURFACE BARRIER DETECTORS ’ ; 
Tokamak ion temperature and poloidal field diagnostics using 3 
MeV protons, 10:3989 (R;US) 


Small size neutron and gamma dosimeter with a single silicon 
surface barrier detector, 10:3191 (RA;US) 
Performance 
Small size neutron and gamma dosimeter with a single silicon 
surface barrier detector, 10:3191 (RA;US) 
SURFACE IONIZATION 
Stochastic Processes 
Suppression of classical stochasticity by quantum mechanical 
effects in the dynamics of periodically perturbed surface 
state electrons, 10:3900 (R;IL) 
SURFACE WATERS 
See also SEAS 
Natural Radioactivity 
Contribution to the study of natural radioactivity in the north 
region of Haute-Vienne department, 10:3333 (R;FR;In 
French) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Optical Properties 
Chemical sensors based on electron tunneling, 10:2599 
(RA;US) 
SURFACTANTS 


from flooding solutions in porous media. A study 
of interactions of surfactants and polymers with reservoir 
minerals. Fifth annual report, June 1983-May 1984, 10:1848 
(R;US) 
SURVEY MONITORS 
Range Finders 
Use of a commercial ranging system in field surveys of 
radioactively contaminated sites, 10:3176 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SV 40 VIRUS 
See SIMIAN VIRUS 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Forestry 
Climate and water influences on energy forestry, 10:2553 
(R;SE;In Swedish) 
Short Rotation Cultivation 
Climate and water influences on energy forestry, 10:2553 
(R;SE;In Swedish) 
Solar Heating 
Solar heating systems. Present and future costs, 10:2479 
(R;SE;In Swedish) 
Wood Fuels 
Climate and water influences on energy forestry, 10:2553 
(R;SE;In Swedish) 
SWITCHES 


Electron beam magnetic switch for a plurality of free electron 
lasers, 10:3009 (P;US) 


Properties 
Design and testing of a magnetically operated up-date opening 
switch, 10:4100 (J;US) 
Mechanical Properties 
ig and testing of a magnetically operated up-date opening 
switch, 10:4100 (J;US) 


Switching considerations and new transfer circuits for 
electromagnetic launch systems, 10:4101 (J;US) 
Performance 
Switching considerations and new transfer circuits for 
ic launch systems, 10:4101 (J;US) 
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Wiggler Magnets 
Electron beam magnetic switch for a plurality of free electron 
lasers, 10:3009 (P;US) 
SYMMETRY BREAKING 
Research Programs 
Research in elementary particle physics. Progress report, 
March 1, 1984-February 29, 1985, 10:3663 (R;US) 
SYNCHROTRON RADIATION 
Research Programs 
Center for Radiation Research (of the National Bureau of 
Standards) technical activities for 1983, 10:3873 (R;US) 
Uses 
Materials science with synchrotron radiation: the case for a 
superprobe, 10:3031 (R;US) 
SYNCHROTRON RADIATION SOURCES 
Design 


STAR: Sandia Technology Applications Ring conceptual 
design report, 10:3117 (R;US) 
Mi Radiation 
Quantitative x-ray fluorescence analysis using monochromatic 
. synchrotron radiation, 10:2025 (R;US) 
Polarized Beams 

Crossed undulator system for a variable polarization 

synchrotron radiation source, 10:3127 (R;US) 
Uses 
Quantitative x-ray fluorescence analysis using monochromatic 
synchrotron radiation, 10:2025 (R;US) 
SYNROC 
See SYNTHETIC ROCKS 
SYNROC PROCESS 
Synthetic Rocks 
Microstructure and mineral chemistry of Synroc-d, 10:1993 
(J;US) 
iC FUELS 
See also HYDROGEN FUELS 
Combustion 

Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:1835 (J;US) 

Combustion Kinetics 

Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 

Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:1835 (J;US) 

Comparative Evaluations 

Pyrolysis - oxidation studies of coal derived liquids, 10:1837 

G;US) 


DOE/SFC synfuels coordination, 10:2457 (BA;US) 


Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
GUS) 


Synthetic oil and chemicals from coal - continuous reactor 
work, 10:1739 (R;AU) 


Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
G;US) 
Staged Combustion 
Pyrolysis - oxidation studies of coal derived liquids, 10:1837 
(J;US) 
SYNTHETIC FUELS CORPORATION 


Cooperation 
DOE/SFC synfuels coordination, 10:2457 (BA;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHETIC ROCKS 
Chemical Composition 
Microstructure and mineral chemistry of Synroc-d, 10:1993 
G;US) 
Crystal-Phase Transformations 
Phase equilibria of nuclear waste ceramics: The effect of 
oxygen fugacity, 10:1989 (J;US) 
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jum 
Phase equilibria of nuclear waste ceramics: The effect of 
oxygen fugacity, 10:1989 (J;US) 


Microstructure and mineral chemistry of Synroc-d, 10:1993 
(J;US) 
P 


See FISCHER-TROPSCH SYNTHESIS 
SYRIAN HAMSTER 
See HAMSTERS 
SYSTEM FAILURE ANALYSIS 
Calculations 


Design and implementation of a modular program system for 
the carrying-through of statistical analyses, 10:4130 (R;DE;In 
German) 

r Codes 

Weibull Failure Distribution Analysis and Plotting System. 

Computer code manual, 10:2417 (R;US) 
Monte Carlo Method 

Design and implementation of a modular program system for 
the carrying-through of statistical analyses, 10:4130 (R;DE;In 
German 


) 
SYSTEMS ANALYSIS 
Used in the fields of technology research and management for 
problems such as the calculation of failure probabilities and for 
reliability studies of systems and components. 
See also SYSTEM FAILURE ANALYSIS 


Three algorithms for parametric frequency domain system 
identification, 10:4141 (R;US) 
Reduced-order modeling, stochastic si 


singular perturbation and 
sampled-data control, 10:4128 (R;US) 


: 


T3 HORMONE 
See TRIIODOTHYRONINE 
TADPOLES 


See AMPHIBIANS 
LARVAE 


TANDEM MIRROR DEVICES 

See TMR REACTORS 

TMX DEVICES 

TANDEM MIRROR TYPE REACTORS 

See TMR REACTORS 
TANKER SHIPS 

Accidents 
Fire/explosion probabilities on liquid gas ships, 10:1893 (R;GB) 


Heat Transfer 
Thermal response of tanks engulfed in fire, 10:2635 (R;GB) 
TANTALUM 
Chlorine 35 Reactions 
Time scale for projectile breakup into coincident heavy 
fragments, 10:3814 (J;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Magnetic Fields 
Floating-wire measurements of the magnet used for large-angle 
pion-nucleus scattering at EPICS, 10:3145 (R;US) 


Target laboratory, 10:3142 (RA;DE;In German) 
TARGETS 


See also ALUMINIUM 27 TARGET 
AMERICIUM 241 TARGET 
AMERICIUM 243 TARGET 
BERKELIUM 249 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
BORON 10 TARGET 
CALCIUM 40 TARGET 
CALCIUM 42 TARGET 


CALCIUM 44 TARGET 


CARBON 14 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
ERBIUM 167 TARGET 
GERMANIUM 70 TARGET 
GERMANIUM 74 TARGET 
GOLD 197 TARGET 
HAFNIUM 177 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HOLMIUM 165 TARGET 
HYDROGEN | TARGET 
ION BEAM TARGETS 
IRON 54 TARGET 

LASER TARGETS 

LEAD 208 TARGET 
LITHIUM 6 TARGET 
LUTETIUM 175 TARGET 
MAGNESIUM 24 TARGET 
MOLYBDENUM 92 TARGET 
NEON 20 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
OXYGEN 17 TARGET 
OXYGEN 18 TARGET 
PRASEODYMIUM 141 TARGET 
RUTHENIUM 101 TARGET 
RUTHENIUM 96 TARGET 
SILICON 28 TARGET 

TIN 112 TARGET 

TIN 114 TARGET 

TIN 116 TARGET 

TIN 118 TARGET 

TIN 120 TARGET 

TIN 122 TARGET 

TIN 124 TARGET 
TITANIUM 46 TARGET 
TITANIUM 48 TARGET 
TITANIUM 50 TARGET 
TRITIUM TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
ZIRCONIUM 90 TARGET 


Fabrication 
Capabilities of the Los Alamos National Laboratory in nuclear 
target technology, 10:3146 (R;US) 
TARTARIC ACID 


Structure 
Influence of individual reflections on the precision of 
parameter estimates in least squares refinement, 10:2841 
(R;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Weak Particle Decay 
Taus: a probe of new W and Z couplings, 10:3695 (R;US) 
TAUONS 
See TAU PARTICLES 
TEARING INSTABILITY 
Nonlinear effects on dissipative MHD modes, 10:4025 (J;US) 
Reduced equations for finite beta tearing modes in tokamaks, 
10:3990 (R;US) 
Role of multiple helicity nonlinear interaction of tearing modes 
in dynamo and anomalous thermal transport in the Reversed 
Field Pinch, 10:3926 (R;US) 


Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Concentration 


Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Environmental Transport 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 


Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Solvent Extraction 
Separation of uranium from technetium in recovery of spent 
nuclear fuel, 10:1965 (P;US) 





Accumulation 

Behavior of technetium in freshwater environments, 10:3362 
(R;US) 

Chemical form of technetium in corn (Zea mays) and the 

gastrointestinal absorption of plant-incorporated Tc by 

Gases rats, 10:3323 (R;US) 

Transfer of **I and /sup 95m/Tc from pasture to goat milk, 
10:3324 (R;US) 


Chemical form of technetium in corn (Zea mays) and the 
gastrointestinal absorption of plant-incorporated Tc by 
laboratory rats, 10:3323 (R;US) 

TECHNETIUM 99 
Environmental Exposure Pathway 
of environmental exposure pathways for 
technetium, 10:3322 (R;US) 
Concentration 


i of environmental exposure pathways for 
technetium, 10:3322 (R;US) 


Left ventricular stroke volume determinations from 
radionuclide ventriculograms: the effects of photon 
attenuation, 10:3435 (J;US) 

TELESCOPE COUNTERS 


GSI-LBL plastic ball/wall spectrometer, 10:3178 (R;US) 
Particle Identification 
GSI-LBL plastic ball/wall spectrometer, 10:3178 (R;US) 
TELLURIUM 
Ton-Atom Collisions 
Multiple ionisation of the M shell of atoms with 52 <= Z 
<=} 92 at simultaneous ionization of the K-shell using 92- 
MeV Ar impact, 10:3621 (RA;DE;In German) 
TELLURIUM 134 
"aes Dipole Moments 
magnetic moments of nuclear excited states at 
TRISTAN, 10:3794 (R;US) 
TEM 
See ALKYLATING AGENTS 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TENNESSEE VALLEY AUTHORITY 
Student history of TVA, 10:2471 (R;US) 
TVA and regional development, 10:2470 (R;US) 
Demonstration Programs 
Tennessee Valley Authority 1983 annual report, 10:2441 
(R;US) 
Energy Conservation 
Energy conservation program, 10:2565 (R;US) 
Financial Data 
1983 power program summary. Volume I, 10:2472 (R;US) 
Research 


Tennessee Valley Authority 1983 annual report, 10:2441 
(R;US) 
TENSILE PROPERTIES 
Sample Preparation 
Design and use of nonstandard tensile specimens for irradiated 
materials testing, 10:3037 (R;US) 
TENSILE STRENGTH 
See TENSILE PROPERTIES 
TERBIUM 147 
Delayed Protons 
Beta-delayed proton activities: }*7Dy and '*°Er, 10:3796 
(R;US) 


Biosynthesis 
Demonstration that limonene is the first cyclic intermediate in 
the biosynthesis of oxygenated p-menthane monoterpenes in 
Mentha piperita and other Mentha species, 10:3392 (J;US) 
TERPHENYL-PARA 
G Value 
Yields of excited states of solutes in irradiated benzene and 
cyclohexane, 10:2917 (J;US) 
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TERRESTRIAL ECOSYSTEMS 
Acidification 
Acidification of aquatic and terrestrial systems: chemical 
weathering, 10:3315 (R;US) 
Data Compilation 
Characteristics of terrestrial and aquatic ecosystems of two 
locations in Deaf Smith and Swisher Counties, Texas, 
10:1999 (R;US) 
Radionuclide Migration 
Environmental tritium transport model. Application to the 
dose evaluation for members of the public, 10:3332 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
Operation 
Semi-automated facilities for measuring density, PVT and 
VLE of energy-related fluids, 10:3017 (RA;US) 
Safety 
Safety assessment for the rf Test Facility, 10:4070 (R;US) 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAFLUOROMETHANE 
See CARBON TETRAFLUORIDE 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Phase Studies 
Processing and thermodynamics research. Volume II. 
Quarterly technical report, April 1-June 30, 1984, 10:1861 
(R;US) 


See TMTSF 
TEXACO GASIFICATION PROCESS 
Cool water coal gasification program status update, 10:1719 
(RA;US) 
TEXT EDITORS 
Everything you wanted to know about PHYZZX but didn’t 
know to ask, 10:4139 (R;US) 
TEXTOR TOKAMAK 
Impurities 
Time-resolved impurity fluxes in the TEXTOR plasma edge, 
10:3997 (R;US) 
Plasma Sheath 
Time-resolved impurity fluxes in the TEXTOR plasma edge, 
10:3997 (R;US) 
TFCX REACTORS 


TETRASELENAFULVALENE 


Tokamak Fusion Core Experiment: design studies based on 
superconducting and hybrid toroidal field coils. Design 
overview, 10:4065 (R;US) 

Planning 

Toroidal Fusion Core Experiment (TFCX) studies, 10:4061 

(R;US) 
TFR TOKAMAK 
Antennas 

Plasma ICR heating antennas: adaptation, radiated field 

structure, coupling, 10:4032 (R;FR;In French) 
ICR Heating 
Plasma ICR heating antennas: adaptation, radiated field 
structure, coupling, 10:4032 (R;FR;In French) 
TFTR REACTORS 
Cleaning 
First-wall and limiter conditioning in TFTR, 10:4069 (R;US) 
First Wall 
First-wall and limiter conditioning in TFTR, 10:4069 (R;US) 
Limiters 
First-wall and limiter conditioning in TFTR, 10:4069 (R;US) 
THALLIUM 192 
Nuclear Quadrupole Resonance 

Quadrupole interaction of thallium in bismuth, 10:2614 

(RA;DE;In German) 
THALLIUM COMPOUNDS 
Radiolysis 

Equilibrium between hydroxy] radicals and thallium(II) and the 
oxidation potential of OH(aq) (Pulsed Electrons), 10:2920 
(J;US) 





THERMAL CONDUCTION 
Simulation 


Some aspects of the computer simulation of conduction heat 
transfer and phase change processes, 10:3015 (R;US) 
Numerical Solution 
Triple layer system for numerical integration of equations of 
gas dynamics and nonlinear heat conduction equation, 
10:3662 (TG;US) 
THERMAL DECOMPOSITION 


Mound activities in chemical and physical research: January- 
June 1984, 10:2021 (R;US) 
THERMAL EFFLUENTS 
Environmental Impacts 
Overview of the unified transport approach, 10:2321 (R;US) 
Mathematical Models 
Overview of the unified transport approach, 10:2321 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 
Building Codes 
Phase change thermal energy storage and the model building 
codes, 10:2175 (R;US) 
Phase Change Materials 
Phase change thermal energy storage and the model building 
codes, 10:2175 (R;US) 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 


OCEAN THERMAL POWER PLANTS 
Condensers 
On-line monitoring of the true corrosion rate in power plants, 
10:2214 (R;IT) 
Electrical Equipment 
Power leads from large transformers, 10:2217 (TJ;GB) 
THERMAL REACTORS 
See also BIG ROCK POINT REACTOR 
BOHUNICE V-1 REACTOR 
BYRON-I REACTOR 
BYRON-2 REACTOR 
CALLAWAY-1 REACTOR 
CANDU TYPE REACTORS 
GINNA-I REACTOR 


SEQUOYAH-1 REACTOR 
SHIPPINGPORT REACTOR 


Control Rod Worths 
Blackness coefficients, effective diffusion parameters, and 
control rod worths for thermal reactors, 10:2310 (R;US) 
THERMAL SPRINGS 
Chemical Composition 
West Florida continental shelf: a study of geothermal flows 


and other processes affecting radionuclides and trace metals. 


Final report, July 1, 1977-September 30, 1982, 10:3351 
(R;US) 
Geology 


Hydrogeochemical investigation of thermal springs in the 
Black Canyon - Hoover Dam area, Nevada and Arizona, 
10:2182 (R;US) 

Hydrology 

Hydrogeochemical investigation of thermal springs in the 
Black Canyon - Hoover Dam area, Nevada and Arizona, 
10:2182 (R;US) 

Distribution 


West Florida continental shelf: a study of geothermal flows 


and other processes affecting radionuclides and trace metals. 


Final report, July 1, 1977-September 30, 1982, 10:3351 
(R;US) 


THERMAL STORAGE 
See HEAT STORAGE 
THERMOCHEMICAL PROCESSES 


See also COMBUSTION 
GASIFICATION 
PYROLYSIS 


Meetings 
Sixteenth thermochemical conversion contractors’ meeting: 
proceedings, 10:2050 (R;US) 
THERMOLUMINESCENCE 
Glow Curve 
Thermoluminescence in systems not subject to the usual 
approximations for first and second order kinetics, 10:2915 
(J;GB) 


Thermol rence kinetics in systems more general than the 
usual Ist and 2nd order kinetics, 10:3162 (R;US) 
THERMOLUMINESCENT DOSEMETERS 





Complex personal dosimeter, 10:3194 (RA;US) 
Performance 
Multipurpose neutron dosimeter system with standardized 
evaluation technique for TLD and track etch detectors, 
10:3192 (RA;US) 
Physical Properties 
Properties of principal TL (thermol 
Final report, 10:3160 (R;US) 
THERMOMETERS 
Mound activities in chemical and physical research: January- 
June 1984, 10:2021 (R;US) 
Electric Conductivity 
Pulsed current resistance thermometry, 10:2979 (BA;US) 
Pulses 
Pulsed current resistance thermometry, 10:2979 (BA;US) 
THERMONUCLEAR DEVICES 


¢) dosimeters. 





Fusion technology programme, 10:4059 (R;DE) 
THERMONUCLEAR POWER PLANTS 
Cost 
Small fusion reactors: problems, promise, and pathways, 
10:4062 (R;US) 
Technology Assessment 
Industrial involvement in fusion engineering development, 
10:4109 (J;US) 
THERMONUCLEAR REACTIONS 
(For use only with the phenomenon, not with 
THERMONUCLEAR REACTORS.) 
Alpha Spectra 
Low-energy nuclear reactions with hydrogen isotopes, 10:4063 
(R;US) 
Cross Sections 
Low-energy nuclear reactions with hydrogen isotopes, 10:4063 
(R;US) 
Plasma Instability 
Collective effects in spin polarized plasmas, 10:4071 (R;US) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Stress Analysis 
Analysis of forces on ferromagnetic components used in 
magnetic fusion reactors, 10:4086 (J;NL) 
THERMONUCLEAR REACTOR MATERIALS 
Crack 
Modeling crack growth processes in fusion reactor materials, 
10:2656 (J;NL) 
Feasibility Studies 
Materials requirements for high heat flux components, 10:4085 
G;NL) 
Materials engineering for tandem mirror reactors, 10:4088 
(J;NL) 
Health Hazards 
Health risk implications of using beryllium in fusion reactors, 
10:2436 (J;NL) 
Information Needs 
Office of Basic Energy Sciences program to meet high priority 
nuclear data needs of the Office of Fusion Energy: summary 
of results 1976-1983, 10:4068 (R;US) 





THERMONUCLEAR REACTOR MATERIALS 
Performance 


Performance 
Thermionic diode materials selection and performance for 
fusion reactor power applications, 10:4090 (J;NL) 
Radiation Effects 


Critical radius and critical number of gas atoms for cavities 
containing a Van der Waals gas (Van der Walls gas ion 
irradiation), 10:2674 (J;NL) 


Low activation materials for fusion applications, 10:4087 
G;NL) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 


See also I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 


Feasibility Studies 
Concept of an advanced inertia fusion reactor; TAKANAWA- 
I, 10:4054 (RA;JP) 
Inertial Confinement 
Concept of an advanced inertia fusion reactor; TAKANAWA- 
I, 10:4054 (RA;JP) 
International 
Cooperation and competition on the path to fusion energy, 
10:3910 (R;US) 
Magnet Coils 
Effectiveness contour method for evaluating coil locations for 
passive and active plasma stabilization, 10:4103 (J;FR) 


Meetings 

Proceedings of the US-Japan workshop on burning plasma 
physics and engineering, 10:4042 (R;JP) 

Reports 2. All-union conference on technological problems of 
thermonuclear reactors. Volume 4. Contributed papers, 
10:4035 (R;SU;In Russian) 

Stellarators 
Reactor aspects of multi oe asperator, 10:4038 (RA;JP) 
THERMONUCLEAR WEAPO! 
See NUCLEAR WEAPONS 
THERMOPLASTICS 
Structural Chemical Analysis 
Characterization and adhesive bonding of 
poly(etheretherketone) resins and composites, 10:2764 


Stability 
Stability of a modified bumpy torus, 10:3966 (RA;JP) 
THIN FILMS 
Crystal Defects 
Photon scattering and interaction analysis of interfacial 
corrosion and catalysis. Technical progress report, 
September 1983-30 September 1984, 10:3608 (R;US) 


Ion beam techniques for the deposition of ceramic thin films, 
10:2744 (BA;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOPHENE 


Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 

Accumulation 


Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 

Concentration Ratio 

Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 


Catalytic hydrodesulfurization of thiophene on the Mo(100) 
crystal surface, 10:2893 (J;US) 

— of direct coal liquefaction catalysts, 10:1743 

3US 

Hydrodesulfurization by reduced molybdenum sulfides: activity 
and selectivity of Chevrel phase catalysts, 10:2858 (R;US) 

Studies of the kinetics and mechanisms of ammonia synthesis 
and hydrodesulfurization on metal single crystal surfaces, 
10:2860 (R;US) 
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tion 
Deactivation of direct coal liquefaction catalysts, 10:1743 
(R;US) 
Tissue Distribution 
Natural weathering of oil in marine sediments: tissue : 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 
Weathering 
Natural weathering of oil in marine sediments: tissue 
contamination and growth of the littleneck clam, Protothaca 
staminea, 10:3499 (J;CA) 
THOMAS-FERMI MODEL 
Iterative Methods 
Imaginary time step method for Thomas-Fermi equations, 
10:3901 (R;IL) 
THOMAS-FERMI-DIRAC MODEL 
See THOMAS-FERMI MODEL 
THORIUM 
Activation Analysis 

Critique of thick source alpha counting for estimation of 

uranium and thorium, 10:2826 (RA;AU) 
Alpha Detection 

Critique of thick source alpha counting for estimation of 

uranium and thorium, 10:2826 (RA;AU) 
Alpha Spectroscopy 
Critique of thick source alpha counting for estimation of 
uranium and thorium, 10:2826 (RA;AU) 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Gamma Spectroscopy 

Critique of thick source alpha counting for estimation of 

uranium and thorium, 10:2826 (RA;AU) 
PIXE Analysis 

Critique of thick source alpha counting for estimation of 

uranium and thorium, 10:2826 (RA;AU) 
Placers 
Search for tin placer deposits in the Waterberg group, 10:1939 
(RA;ZA) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
X-Ray Fluorescence Analysis 

Critique of thick source alpha counting for estimation of 
uranium and thorium, 10:2826 (RA;AU) 

Shallow marine storm-induced heavy-mineral deposit in the 
Witteberg group near Willomore, Cape Province, 10:3533 
(RA;ZA) 

THORIUM 230 
Tissue Distribution 

Estimated dose to man from uranium milling via the beef/milk 

food-chain pathway, 10:3338 (J;NL) 
THORIUM 232 
E2-Transitions 

Towards a shell model description of the low-energy structure 

of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 

Towards a shell model description of the low-energy structure 

of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
THORIUM COMPOUNDS 
Fermions 

Nuclear magnetic resonance and heavy-fermion 

superconductivity in (U,Th)Beis, 10:2641 (J;US) 
Superconductivity 
Nuclear magnetic resonance and heavy-fermion 
superconductivity in (U,Th)Beis, 10:2641 (J;US) 
THORIUM D 
See LEAD 208 
THORIUM ISOTOPES 


See also THORIUM 230 
THORIUM 232 


Electric Dipole Moments 
Shell effects on the E1 moments of Ra-Th nuclei, 10:3831 
(R;US) 
THORIUM X 
See RADIUM 224 
THROMBOCYTES 
See BLOOD PLATELETS 
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THULIUM 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polymer, 10:2850 (J;US) 
THYMIDINE 
Biological Effects 
Are there unexploited possibilities for the therapeutic use of 
radioactive and stable isotopically labeled DNA precursors 
and extracorporeal irradiation of the blood in treatment of 
leukemia, 10:3472 (J;DE) 
TIGHT SANDS 
See SANDSTONES 
TIME MEASUREMENT 
Time Interval Analyzers 
Subnanosecond relative timing system and cable measurements 
on the Atrisco event, 10:3214 (R;US) 
TIME-OF-FLIGHT METHOD 
Meetings 
Report of the Technical Research Committee in time of flight 
experiments, 1980 and 1981, 10:4010 (R;JP;JA) 
TIME-OF-FLIGHT SPECTROMETERS 
Time-of-flight isochronous (TOF) for direct 
mass measurements of exotic light nuclei, 10:3175 (R;US) 
Ionization Chambers 
Test of the ionisation chamber for the time-of-flight 
spectrometer, 10:3171 (RA;DE;In German) 
Neutron Sources 
TOF experiments and plans at JAERI-FNS, 10:4081 (RA;JP;In 
Japanese) 
ANALYSIS 
Corrections 
Intervention adjustment to data of the joint petroleum 
reporting system (1976 to 1983 time series; USA), 10:1872 
(R;US) 


Activation Analysis 
Trace element determination in reference milk specimen b 
neutron activation analysis, 10:2825 (RA;CS;In — 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Multi-Element Separation 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Placers 
Search for tin placer deposits in the Waterberg group, 10:1939 
(RA;ZA) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Toxicity 
Behavioral toxicology of heavy metals, 10:3477 (BA;US) 
TIN 112 TARGET 
Nickel 58 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
Nickel 64 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
TIN 114 TARGET 
Nickel 58 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
Nickel 64 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
TIN 116 TARGET 
Nickel 58 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
Nickel 64 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
TIN 118 TARGET 
Nickel 58 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 


TITANIUM ALLOYS 
Alpha Reactions 


Nickel 64 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
TIN 120 TARGET 
Nickel 58 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
Nickel 64 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
TIN 122 TARGET 
Iron 56 Reactions 
Mass and charge diffusion in deep inelastic collisions, 10:3798 
(RA;DE) 
Nickel 58 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
Nickel 64 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
TIN 124 TARGET 
Nickel 58 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
Nickel 64 Reactions 
Fusion and fission in heavy systems near the barrier, 10:3795 
(R;US) 
TIN ALLOYS 


Study of the microstructural processes which control high 
temperature crack growth. Final progress report, 1 August 
1983-31 July 1984 (Cu-1% Sb; Cu-5% Sn), 10:2604 (R;US) 

TISSUE EXTRACTS 
Bioassay 

Mutagens in cooked beef: characterization and genotoxic 

effects, 10:3504 (BA;US) 
TISSUE-EQUIVALENT MATERIALS 
Radiation Dose Distributions 

Mixed field (neutron and 
instrument, 10:3184 (RA;US) 

Progress with the pocket rem meter, 10:3185 (RA;US) 

TISSUES 
Sample Preparation 

Correlative microscopy of native surfaces of human lung: color 
macrophotography, SEM, LM, TEM, HVEM, and low- 
temperature scanning electron microscopy, 10:3379 (J;US) 

Scanning Electron Microscopy 

Correlative microscopy of native surfaces of human lung: color 
macrophotography, SEM, LM, TEM, HVEM, and low- 
temperature scanning electron microscopy, 10:3379 (J;US) 

TITANIUM 
Sorptive Properties 

Chemisorption theory: adsorption on copper-nickel alloys and 
titanium surface embrittlement. Final research report, June 
15, 1983-June 14, 1984, 10:2603 (R;US) 

TITANIUM 46 TARGET 
Alpha Reactions 

Folding-model analysis of elastic and inelastic a-particle 

scattering using a density-dependent force, 10:3788 (J;NL) 
TITANIUM 48 TARGET 
Alpha Reactions 

Folding-model analysis of elastic and inelastic a-particle 

scattering using a density-dependent force, 10:3788 (J;NL) 
TITANIUM 50 TARGET 
Alpha Reactions 

Folding-model analysis of elastic and inelastic a-particle 

scattering using a density-dependent force, 10:3788 (J;NL) 
TITANIUM ALLOYS 


See also ALLOY-A-286 
ALLOY-IN-100 
ALLOY-IN-738 
INCONEL 706 
INCONEL 738 
NIMONIC PE16 
TITANIUM BASE ALLOYS 


) dose equivalent measuring 





Materials for high-level waste canister/overpacks in salt 
formations, 10:1991 (J;US) 


Mechanical properties of candidate vanadium alloys for fusion 
ne i 10:2657 (J;NL) 
yy nee 


Mechanical properties of candidate vanadium alloys for fusion 
applications, 10:2657 (J;NL) 
Tensile Properties 
Mechanical properties of candidate vanadium alloys for fusion 
applications, 10:2657 (J;NL) 
Uses 
of vanadium alloys to a fusion reactor blanket, 
10:4091 (J;NL) 
Weldability 
Weldability of candidate vanadium alloys for fusion 
applications, 10:2650 (J;NL) 
TITANIUM BASE ALLOYS 
Etching 


Electrochemical etching of titanium alloy castings, 10:2900 
(J;GB) 
Surface Properties 
Electrochemical etching of titanium alloy castings, 10:2900 
G;GB) 
TITANIUM CARBIDES 
Sintering 
Liquid-phase sintering of TiC-Ni composites, 10:2758 (J;US) 
TITANIUM HYDRIDES 


Thermal stability of crystalline and amorphous Zr2PdH /SUB 
x/ , 10:2740 (J;US) 


Thermal stability of 
x/ , 10:2740 (J;US) 
TITANIUM OXIDES 
See also ZIRCONOLITE 
Chemical Radiation Effects 
Interfacial electron-transfer equilibria and flat-band potentials 
of a-Fe:Os and TiO: colloids studied by pulse radiolysis, 
10:2918 (J;US) 


Sorptive Properties 
Organic complexant-enhanced mobility of toxic elements in 
low-level wastes, 10:2004 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMR REACTORS 
Breeding Blankets 
Influence of irradiation and thermal on stress 
redistribution in fusion blankets, 10:4083 (J;NL) 
Diffusion 
Stochastic diffusion in tandem mirror devices, 10:3962 (RA;JP) 
Stochastic Cooling 
Stochastic motion of particles in tandem mirror devices, 
19:3969 (RA; JP) 
Thermonuclear Reactor Materials 


Materials engineering for tandem mirror reactors, 10:4088 
G;NL) 


and amorphous Zr2PdH /SUB 


Stochastic motion of particles in tandem mirror devices, 

10:3969 (RA;JP) 
TMTSF 
Crystal-Phase Transformations 

Neutron-diffraction evidence for structural phase transitions in 
the organic conductors bis-tetramethyltetraselenafulvalenium 
salts (TMTSF):X, X = ClO, ~ and BF, ~], 10:2804 (J;US) 

Spin Resonance 


Competition between superconductivity and spin-density waves 
bis- 





10:2806 (;US) 
Spin Waves 
Competition between superconductivity and spin-density waves 
in an organic conductor, bis- 
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1, Sarskeral, 





tetramethyltetr 
10:2806 (J;US) 
Superconductivity 
Competition between superconductivity and spin-density waves 
in an organic conductor, bis- 
tetramethyltetraselenafulvalenium hexafluorophosphate, 
10:2806 (J;US) 


hexafluorophosphate, 


Neutron-diffraction evidence for structural phase transitions in 
the organic conductors bis-tetramethyltetraselenafulvalenium 
salts [((TMTSF)2X, X = ClO, ~ and BF, ~], 10:2804 (J;US) 

TMX DEVICES 
Electric Potential 

Plasma potential formation and measurement in TMX-U and 

MFTF-B, 10:4007 (R;US) 
Energy Losses 

Time integrated x-ray measurments of the very energetic 

electron end loss profile in TMX-U, 10:4008 (R;US) 


Neutral beam injector oxygen impurity measurements and 
concentration reduction via gettering processes, 10:4009 
(R;US) 

Plasma Diagnostics 
E/parallels/B end-loss-ion analyzer for TMX-U, 10:4003 
(R;US) 

TMX-U neutral pressure measurement diagnostic systems, 

10:4006 (R;US) 
Plasma Instability 
Electron-cyclotron maser radiation from a relativistic loss-cone 
distribution, 10:4018 (J;US) 
Plasma Pressure 
TMX-U neutral pressure measurement diagnostic systems, 
10:4006 (R;US) 

Plasma Sheath 
Edge diagnostics for tandem mirror machines, 10:4005 (R;US) 

X-Ray Spectra 
Time integrated x-ray measurments of the very energetic 

electron end loss profile in TMX-U, 10:4008 (R;US) 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
JIPPT-2 DEVICE 
PDX DEVICES 
SPHEROMAK DEVICES 


Alfven wave experiments in the PRETEXT tokamak, 10:3914 
(R;US) 
Alfven wave studies on Pretext. Final report, 10:3923 (R;US) 
Instability 


Evaluation of the density limits in Tokamaks, 10:3998 (R;SE) 
Kinetic analysis of MHD ballooning modes in tokamaks, 
10:3994 (R;US) 
Magnetic braiding due to high-n ballooning mode, 10:3975 
(RA;JP) 
Particle diffusion due to high-n ballooning mode, 10:3974 
(RA;JP) 
Charged-Particle Transport 
Transport of deuterium, tritium and helium in a tokamak, 
10:3996 (R;NL) 
Comparative Evaluations 
Global energy confinement scaling for neutral-beam-heated 
tokamaks, 10:3995 (R;US) 
Control Systems 
Tokamak plasma position dynamics and feedback control, 
10:4026 (BA;US) 
Electric Currents 
Magnetic braiding due to current disruption, 10:4041 (RA;JP) 
Far Infrared Radiation 
Far-infrared imaging arrays for fusion plasma density and 
magnetic field measurements, 10:3935 (RA;JP) 
Ton Drift 
Enhancement of tokamak ion transport due to electron 
collisions, 10:3925 (R;US) 





Magnet Coils 
Effectiveness contour method for evaluating coil locations for 
passive and active plasma stabilization, 10:4103 (J;FR) 
Magnetic Fields 
Magnetic lines as a dynamical system, 10:4039 (RA;JP) 
Plasma Confinement 
Electron energy transport and magnetic curvature driven 
modes, 10:3992 (R;US) 
Global energy confinement scaling for neutral-beam-heated 
tokamaks, 10:3995 (R;US) 
Plasma Density 
Evaluation of the density limits in Tokamaks, 10:3998 (R;SE) 
Plasma Diagnostics 
Far-infrared imaging arrays for fusion plasma density and 
magnetic field measurements, 10:3935 (RA;JP) 
Measurement of density fluctuations in WT-2 plasma by a 
HCN laser scattering, 10:3939 (RA;JP) 
Plasma Disruption 
Are vacuum bubbles a cause of major disruptions in tokamaks?, 
10:4013 (J;US) 
Plasma Drift 
Hamiltonian guiding center drift orbit calculation for plasmas 
of arbitrary cross section, 10:4015 (J;US) 
Poloidal Divertors 
Two-chamber model for divertors with plasma recycling, 
10:4074 (R;US) 
Pulse Generators 
TM-200 current pulse generator, 10:3932 (R;SU;In Russian) 
Reviews 
PPPL tokamak program, 10:4072 (R;US) 
Tearing Instability 
Reduced equations for finite beta tearing modes in tokamaks, 
10:3990 (R;US) 
TOKAMAK FONTENAY-AUX-ROSES 
See TFR TOKAMAK 
TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
See TFTR REACTORS 
TOKAPOLE DEVICES 
Plasma Heating 
imental observation of the shear Alfven resonance in a 
tokamak, 10:4012 (J;US) 
TOLUENE 
Chemical Reaction Kinetics 
Formation of D atoms in the pyrolysis of toluene-ds behind 
shock waves: kinetics of the reaction C;Ds + H — C;D;H 
+ D, 10:2889 (J;US) 


Shock tube combustion of aromatic compounds, 10:1836 (J;US) 
Combustion Kinetics 
Shock tube combustion of aromatic compounds, 10:1836 (J;US) 


Formation of D atoms in the pyrolysis of toluene-ds behind 
shock waves: kinetics of the reaction C;Ds + H — C;D;H 
+ D, 10:2889 (J;US) 
Thermal Conductivity 
Thermal conductivities of Wilsonville solvent and Wilsonville 
solvent/Illinois No. 6 coal slurry, 10:1781 (BA;US) 
Thermal Diffusivity 
Instrument for the thermal conductivity of non-electrolyte 
liquids at high temperatures and pressures, 10:1879 (RA;US) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOROIDAL CONFIGURATION 


Layers 
Particle transport in toroidal plasmas at low beta values, 
10:3999 (R;SE) 
TOROIDAL THETA PINCH DEVICES 
Magnetic Flux 
Numerical calculation of compact torus equilibria, 10:4023 
(J;US) 
Plasma Instability 
Numerical calculation of compact torus equilibria, 10:4023 
G;US) 


TOSCO PROCESS 
Economic Analysis 
Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves management support and systems 
engineering project, 10:1916 (R;US) 
TOTAL ENERGY SYSTEMS 
Distributed Collector Power Plants 
Solar Total Energy Project, Shenandoah, Georgia site. Annual 
ie progress report, July 1, 1983-June 30, 1984, 10:2127 
3U' 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Coal Gasification 
Coal gasification using solar energy, 10:2133 (J;GB) 
TOXIC MATERIALS 
Biological Effects 
Development of a test for carcinogens and promoters based on 
early enzyme changes. Final report, March 1, 1983- 
February 29, 1984, 10:3483 (R;US) 
Maximum Permissible Concentration 
Permissible concentrations of chemicals in air and water 
derived from RTECS entries, 10:3350 (R;US) 
TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACK DETECTORS (PHOTOGRAPHIC) 
See PHOTOGRAPHIC FILM DETECTORS 
TRAINING 
Classroom 
TRANSDUCERS 
Amplitudes 
Comparison of scattering amplitudes from various transducers 
using diffraction and attenuation corrections, 10:2977 
(BA;US) 
Attenuation 
Comparison of scattering amplitudes from various transducers 
using diffraction and attenuation corrections, 10:2977 
(BA;US) 
Computer-Aided Design 
Computer-optimized design of quarter-wave acoustic matching 
and electrical matching networks for acoustic transducers, 
10:3067 (J;US) 


revision methodology, 10:4115 (R;US) 


Traveling wave ultrasonic transducer, 10:3066 (J;US) 
Very high-frequency acoustic transducers for operation in air, 
10:3034 (RA;US) 
Diffraction 
Comparison of scattering amplitudes from various transducers 
using diffraction and attenuation corrections, 10:2977 
(BA;US) 
Performance 
Long and intermediate wavelength flaw reconstruction, 
10:3032 (RA;US) 
Traveling wave ultrasonic transducer, 10:3066 (J;US) 
Performance Testing 
Piezoelectric stress transducer used for measurements of 
explosions in hard rock, 10:3225 (TG;US) 
Scattering 
Comparison of scattering amplitudes from various transducers 
using diffraction and attenuation corrections, 10:2977 
pa 


Conpaaliah of scattering amplitudes from various transducers 
using diffraction and attenuation corrections, 10:2977 
(BA;US) 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 





TRANSFERASES 
Enzyme Activity 


TRANSFERASES 
Code number 2. 
Enzyme Activity 
pein ac sire le a aimee rst eg 
ly enzyme changes. Final progress report, March 1, 1983- 
prot 29, 1984, 10:3483 (R;US) 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Performance Testing 
Medium power transformers, 115 kV and below with and 
without LTC, 10:2207 (R;US) 
Waste Heat Utilization 
Utilization of waste heat from the large transformers in district 
heating networks, 10:2546 (R;DK;In Danish) 
TRANSIENT OVERPOWER ACCIDENTS 
Flow Rate 
Comparison of L04, L05, and L07: three irradiated 7-pin 
bundle TUCOP tests (LMFBR), 10:2345 (R;US) 
Seven pin bundle fast top tests LO1 and L02 (LMFBR), 
10:2347 (R;US) 
Fuel-Coolant Interactions 
Comparison of L04, L05, and L07: three irradiated 7-pin 
bundle TUCOP tests (LMFBR), 10:2345 (R;US) 
Pressure Gradients 
Seven pin bundle fast top tests LO1 and L02 (LMFBR), 
10:2347 (R;US) 
Thermal Stresses 
Comparison of L04, L05, and L07: three irradiated 7-pin 
bundle TUCOP tests (LMFBR), 10:2345 (R;US) 
PFR/TREAT program: objectives, accomplishments, and 
plans (LMFBR), 10:2350 (R;US) 


Data Acquisition Systems 
Equalizer handbook, 10:3212 (R;US) 


Data Processing 
Equalizer handbook, 10:3212 (R;US) 
Product Release 


Fission 
Steady-state and transient fission gas release and swelling 
model for LIFE-4 (LMFBR), 10:2351 (R;US) 
TRANSITION ELEMENT ALLOYS 
Magnetic Properties 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 


Neutron Diffraction 
Diffractometry with polarized neutrons, 10:2621 (RA;SU) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION ELECTRON MICROSCOPY 
Image Processing 
Electron image simulation: a complementary processing 
technique, 10:2961 (R;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Users guide to KLYSMA II: a multifluid transport code. 
Interim report October 1983-October 1984, 10:3912 (R;US) 
Boltzmann Equation 
An interpolation method for the transport theory and its 
application in fusion neutronics analysis, 10:4110 (J;US) 
Mathematics 
Applied mathematics of transport theory. Progress report, 
December 1, 1983-November 30, 1984, 10:3863 (R;US) 
TRANSPORTATION SECTOR 
Energy 
ar conservation indicators 1983 annual report, 10:2500 
US) 
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Regional Analysis 
Draft model for a quantitative analysis of the quality of energy 
supply and transportation systems in the city of West Berlin, 
10:2528 (R;DE;In German) 
Systems Analysis 
Draft model for a quantitative analysis of the quality of energy 
supply and transportation systems in the city of West Berlin, 
10:2528 (R;DE;In German) 
TRANSPORTATION SYSTEMS 
Computerized Simulation 
Freight Network Equilibrium Model revisited: the Freight 
Network Modeling System, 10:1817 (R;US) 
Mathematical Models 
Critical points in the coal fuel cycle: a modeling analysis. Final 
report, 1 July 1983-30 June 1984, 10:1808 (R;US) 
TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Processes 
Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 
Solvent Extraction 
Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 
TREES 


See also BIRCHES 
PINES 


Calorific Value 

Determination of available heat of combustion data for 

Canadian woody species. Final report, 10:2069 (R;CA) 
Harvesting 

Assessment of biomass harvesting on small woodlots in New 
Hampshire, 10:2081 (R;US) 

Combined effects of atmospheric deposition, internal acid 
production, and harvesting on nutrient gains and losses from 
forest ecosystems, 10:3314 (R;US) 

Continued development of the residue baler. Final report, 
10:2082 (R;US) 

Isotope Ratio 

Oxygen isotope ratios in trees reflect mean annual temperature 

and humidity, 10:3303 (J;US) 
Short Rotation Cultivation 

Sixteenth thermochemical conversion contractors’ meeting: 

proceedings, 10:2050 (R;US) 
Size 

Tree mass equations for commons species of Newfoundland 
(Balsam, black spruce, white spruce, larch, white birch, 
yellow birch, trembling aspen), 10:2103 (R;CA) 

‘AMINE 


See ALKYLATING AGENTS 
TRIBOLOGY 
Research Programs 
Materials project of the Energy Conversion and Utilization 
Technologies (ECUT) program progress report for year 
ending September 30, 1982, 10:2586 (R;US) 


See ALKYLATING AGENTS 
TRI-GAS PROCESS 
Prior to April 1977 BCR PROCESS was used as descriptor. 
Evaluation 
Test and evaluate the tri-gas low-Btu coal gasification process. 
98th monthly progress report, October 1979, 10:1709 (R;US) 
Process Development Units 
Test and evaluate the tri-gas low-Btu coal gasification process. 
98th monthly progress report, October 1979, 10:1709 (R;US) 
TRIIODOTHYRONINE 
Radioimmunoassay 
Diagnostic value of triiodothyronine radioimmunoassay, 
10:3430 (R;FR;In French) 
TRIPHENYLENE 
Chemical Radiation Effects 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
Electron Transfer 
Effect of free energy on rates of electron transfer between 
molecules (Pulsed irradiation), 10:2919 (J;US) 
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TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 


One-pion-exchange potential, 10:3745 (J;US) 
Biological Accumulation 


Environmental tritium transport model. Application to the 
dose evaluation for members of the public, 10:3332 (R;US) 
Chemical Reactions 
Mound activities in chemical and physical research: January- 
June 1984, 10:2021 (R;US) 
Dose Rates 
Environmental tritium transport model. Application to the 
dose evaluation for members of the public, 10:3332 (R;US) 
KeV Range 10-100 
Low-energy nuclear reactions with hydrogen isotopes, 10:4063 
(R;US) 
Radioactive Waste Processing 
Filter apparatus, 10:1962 (P;US) 


Solubility of H, D, and T in Pd and Pdo s0Agpo 10, 10:2639 


Salvage of the modified nucleoside ribothymidine in cultured 
hamster embryo cells, 10:3401 (J;NL) 
Mi 


letabolism 
Metabolism of organically bound tritium, 10:3424 (R;US) 
Radiobiology 
Are there unexploited possibilities for the therapeutic use of 
radioactive and stable isotopically labeled DNA precursors 
and extracorporeal irradiation of the blood in treatment of 
leukemia, 10:3472 (J;DE) 
TRITIUM TARGET 
Deuteron Reactions 
Spin-polarization observables at the J=3/2* resonance in the 
reactions *H(d,n)*He and *He(d,p)*He, 10:3754 (BA;NL) 
TRITON REACTIONS 


Reactions 
Structure of the *H -> n+d(dsup(*))vertexes, 10:3753 
(BA;NL) 
TRITONS 


Energy 
Relativistic effects in the binding energies of few-body nuclei, 
10:3749 (BA;NL) 
TROMBE WALLS 
Performance 
Short duration winter-time performances of different passive 
solar systems, 10:2147 (R;US) 
TRONA 
Structural Chemical Analysis 
13C-NMR, LR. and fluorescence spectroscopic studies of the 
polymeric acids found in Black Trona Water from the Green 
River Basin, 10:1925 (J;GB) 
TROPOSPHERE 
Ambient Temperature 
Global temperature variations in the troposphere and 
stratosphere, 1958-1982, 10:3243 (J;US) 
TRUCKS 
Fuel Economy 
Motor vehicle mpg and market shares report: first six months 
of model year 1984, 10:2534 (R;US) 


Motor vehicle mpg and market shares report: first six months 
of model year 1984, 10:2534 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 


Catalyst deactivation in the integrated Two-Stage Liquefaction 
Process, 10:1753 (BA;US) 
Material Balance 
Wilsonville Advanced Coal Liquefaction Research and 
Development Facility, Wilsonville, Alabama. Wilsonville 
ACL R and D Facility material balance procedure. Topical 
Report No. 11, 10:1716 (R;US) 


TUNGSTEN ALLOYS 
Physical Radiation Effects 


Organic Solvents 
Chemistry of heavy coal liquefaction recycle solvent 
components, 10:1755 (BA;US) 
Recycling 
Chemistry of heavy coal liquefaction recycle solvent 
components, 10:1755 (BA;US) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
See also BAFFLED TUBES 
Heat Extraction 
Absorption of heat by tubes placed in running water at the 
bottom. Laboratory tests, 10:2505 (R;SE;In Swedish) 
Heat Transfer 
Absorption of heat by tubes placed in running water at the 
bottom. Laboratory tests, 10:2505 (R;SE;In Swedish) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Fluid Flow 
Water transport through welded tuff, 10:3535 (R;US) 
Hydrothermal Alteration 
Nuclear technology programs quarterly progress report, 
January-March 1984, 10:1968 (R;US) 
Mechanical Properties 
Geoengineering characterization of welded tuffs from 
laboratory and field investigations, 10:3536 (R;US) 
Permeability 
Changes in permeability and fluid chemistry of the Topopah 
Spring Member of the Paintbrush tuff (Nevada Test Site) 
when held in a temperature gradient: summary of results, 
10:3537 (R;US) 
Geoengineering characterization of welded tuffs from 
laboratory and field investigations, 10:3536 (R;US) 
Porosity 
Water transport through welded tuff, 10:3535 (R;US) 
Rock Mechanics 
Geoengineering characterization of welded tuffs from 
laboratory and field investigations, 10:3536 (R;US) 
Saturation 
Water transport through welded tuff, 10:3535 (R;US) 
Thermal Conductivity 
Geoengineering characterization of welded tuffs from 
laboratory and field investigations, 10:3536 (R;US) 
TUMOR CELLS 
Cell Membranes 
Membrane heterogeneity in murine stem cells, 10:3412 (J;US) 
Fluorescence 
Polarization of fluorescein fluorescence in single cells, 10:3413 
(J;US) 
Fluorescence Spectroscopy 
Membrane heterogeneity in murine stem cells, 10:3412 (J;US) 


Membrane heterogeneity in murine stem cells, 10:3412 (J;US) 
Polarization 
Polarization of fluorescein fluorescence in single cells, 10:3413 
G;US) 
TUMOR PROMOTERS 
Biological Effects 
Skin tumor promotion: a comparative study of several stocks 
and strains of mice, 10:3480 (R;US) 
TUNGSTEN ALLOYS 
See also ALLOY-IN-738 
INCONEL 738 
TUNGSTEN BASE ALLOYS 
Fabrication 
Fabrication and properties of tungsten heavy metal alloys 
containing 30% to 90% tungsten, 10:2631 (R;US) 
Mechanical Properties 
Fabrication and properties of tungsten heavy metal alloys 
containing 30% to 90% tungsten, 10:2631 (R;US) 
Physical Radiation Effects 
Effect of specimen size and nickel content on the impact 
properties of 12 Cr-1 MoVW ferritic steel (Neutron beams), 
10:2670 (J;NL) 





Ductile-Brittle Transitions 
Toughness variation with test temperature and cooling rate for 
liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 
Embrittlement 
Toughness variation with test temperature and cooling rate for 
liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 


Properties 
Toughness variation with test temperature and cooling rate for 
liquid phase sintered W-3.5Ni-1.5Fe, 10:2701 (J;US) 
TUNGSTEN COMPLEXES 
Chemical 
ioni and bridging sulfide complexes of 
dicarbonyl[hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten), 10:2875 (J;US) 
Infrared Spectra 
Thionitrosyl and bridging sulfide complexes of 
dicarbonyl[hydridotris(3,5-dimethylpyrazolyl)borato}metal 
(metal = molybdenum and tungsten); 10:2875 (J;US) 
TUNGSTEN COMPOUNDS 
See also TUNGSTEN OXIDES 
Effects 
Role of homogeneous formate complexes in the water gas shift 
reaction catalyzed by the group 6 metal carbonyls, 10:2036 
G;US) 
OXIDES 


High near-infrared reflectivity modulation with polycrystalline 
electrochromic WOs films, 10:2748 (J;US) 
TUNNEL DIODES 
Radiation Sources 
New development of solid state sub-millimeter sources, 10:3956 
(RA;JP) 
TURBINE BLADES 
Design 
Energy efficient engine fan component detailed design report, 
10:2532 (R;US) 
Performance Testing 
Fracture detection with regard to experience from fatigue tests 
on end-stage low-pressure moving blades of steam turbines, 
10:2303 (RA;CS;In Czech) 
TURBINES 


See also GAS TURBINES 
STEAM TURBINES 
WIND TURBINES 


Exports 
China's small-hydro turbine technology, 10:2071 (J;US) 


China's small-hydro turbine technology, 10:2071 (J;US) 
TURBOJET ENGINES 


Status of understanding for bearing materials, 10:2965 (R;US) 
Combustion Chambers 
Study of the fundamental problems of combustion in the 
combustion chambers of turbojets using a tubular reactor, 
10:3109 (R;FR;In French) 
Consumption 


Study of effects of fuel properties in turbine-powered business 
aircraft. Final Report, 10:2573 (R;US) 
TURBOMACHINERY 
See also TURBINES 
Combustion Products 
Experimental study and modeling of the kinetics of 
hydrocarbon combustion, 10:3261 (R;FR;In French) 
TURBULENT FLOW 
Numerical Solution 
Prediction of turbulent reactive flow, 10:3095 (R;FR) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-BODY PROBLEM 
ings of the second workshop on two nucleon system, 
10:3737 (R;JP;JA) 
TWO-FLUID THEORY 
See LANDAU LIQUID HELIUM THEORY 
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TWO-PHASE FLOW 
Flow Models 
Contribution to the theoretical study of transient two-phase 
flows, 10:3026 (R;FR;In French) 
Numerical Solution 
Choking in two-phase flow, 10:3016 (RA;US) 
Pressure Drop 
Measurements of boiling two phase flow pressure drop in a 
horizontal forced convective channel, 10:2241 (R;TW) 
Statistical Models 
Contribution to the theoretical study of transient two-phase 
flows, 10:3026 (R;FR;In French) 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UJM 
See JET MODEL 
ULCC 
See TANKER SHIPS 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
Modeling for ultrasonic nondestructive evaluation or columnar 
structures in anisotropic materials. Progress report, 10:3035 
(R;US) 
Modelling for ultrasonic nondestructive evaluation of columnar 
structures in anisotropic materials. Final report, 10:3036 
(R;US) 


Statistical flaw detection: Application to flaws below curved 
surfaces, 10:3058 (BA;US) 


Ultrasonic sizing of cracks in web geometries, 10:3051 (BA;US) 
Computerized Simulation 
Ultrasonic detection of cracks in web geometries, 10:3059 
(BA;US) 
Data Processing 
Absolute magnitude of front surface reflections in ultrasonic 
measurements, 10:3048 (BA;US) 


Application of diffraction corrections to the absolute 
measurement of scattering amplitudes, 10:3049 (BA;US) 
Crack-tip diffraction in a transversely isotropic solid, 10:3055 
(BA;US) 
Helmholtz Theorem 
A new parabolic approximation to the Helmholtz equation, 
10:3056 (BA;US) 
Mathematical Models 
The effects of crack closure on ultrasonic scattering 
measurements, 10:3052 (BA;US) 
Multiple Scattering 
Application of multiple scattering theory to sub-surface 
defects, 10:3057 (BA;US) 
Performance 
Ultrasonic scattering problems with applications to QNDE, 
10:3033 (RA;US) 
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Reflection 
Absolute magnitude of front surface reflections in ultrasonic 
measurements, 10:3048 (BA;US) 


A new parabolic approximation to the Helmholtz equation, 
10:3056 (BA;US) 
Application of diffraction corrections to the absolute 
measurement of scattering amplitudes, 10:3049 (BA;US) 
Crack-tip diffraction in a transversely isotropic solid, 10:3055 
(BA;US) 
The effects of crack closure on ultrasonic scattering 
measurements, 10:3052 (BA;US) 
Signal-to-Noise Ratio 
Statistical flaw detection: Application to flaws below curved 
surfaces, 10:3058 (BA;US) 
Transducers 
Computer-optimized design of quarter-wave acoustic matching 
and electrical matching networks for acoustic transducers, 
10:3067 (J;US) 
Long and intermediate wavelength flaw reconstruction, 
10:3032 (RA;US) 
Traveling wave ultrasonic transducer, 10:3066 (J;US) 
Wave Propagation 
A new parabolic approximation to the Helmholtz equation, 
10:3056 (BA;US) 
ULTRASONIC WAVES 
Flowmeters 
Helium flow measurement using ultrasonic technique, 10:2978 
(BA;US) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 
Radiation Effects 
Ultraviolet induced DNA damage and hereditary skin cancer, 
10:3459 (R;US) 
Genetic Effects 
Differences in the regulation by poly(ADP-ribose) of repair of 
DNA damage from alkylating agents and ultraviolet light 
according to cell type, 10:3417 (J;US) 
UNCERTAINTY 
See DATA COVARIANCES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND EXPLOSIONS 
Seismic Waves 
Analysis of short-period P-coda measurements for presumed 
underground nuclear explosions in Eurasia. Final report 1 
January 1983-31 January 1984, 10:3232 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
See also LONGWALL MINING 
Computerized Control Systems 
Computerized colliery operations (Report on ECSC contract 
7220-AF/104), 10:1811 (R;XE;In German) 
Computerized Simulation 
Optimization of underground mining. Volume I. New cost- 
reduction tool for the coal industry, April 1962-June 1964, 
10:1815 (R;US) 
Cost 
Optimization of underground mining. Volume II. Technical 
report, April 1962-June 1964, 10:1816 (R;US) 
Transmission 


Components for digital data networks (Report on ECSC 
contract 7220-AF/103), 10:1810 (R;XE;In German) 
Decision Making 
Optimization of underground mining. Volume II. Technical 
report, April 1962-June 1964, 10:1816 (R;US) 


Components for digital data networks (Report on ECSC 
contract 7220-AF/103), 10:1810 (R;XE;In German) 
Ground Subsidence 
Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 
Mining Equipment 
Optimization of underground mining. Volume II. Technical 
report, April 1962-June 1964, 10:1816 (R;US) 


Optimization of underground mining. Volume I. New cost- 
reduction tool for the coal industry, April 1962-June 1964, 
10:1815 (R;US) 


Optimization of under mining. Volume II. Technical 
report, April 1962-June 1964, 10:1816 (R;US) 
Planning 
Optimization of underground mining. Volume II. Technical 
report, April 1962-June 1964, 10:1816 (R;US) 
Rock Bursts 
Early detection and control of rock bursts. Report on ECSC 
contract 7220-AC/309, 10:1809 (R;XE;In French) 
Strata Control 
Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 
Support Pillars 
Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 
UNDERGROUND STORAGE 
Mathematical Models 
Geomechanical basis for design of underground salt cavities, 
10:3104 (J;US) 
UNDERWATER OPERATIONS 
Ultrasonic Testing 
Near-surface inspection of flaws using bulk ultrasonic waves, 
10:3042 (BA;US) 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
Gauge theories and unification of elementary particle 
interactions. Progress report, February 1, 1983-May 1, 1984, 
10:3715 (R;US) 
Lattice Field Theory 
Highly optimized vectorized code for Monte Carlo simulations 
of SU(3) lattice gauge theories, 10:3732 (J;NL) 
Meetings 
Report of meeting on phenomenology of gauge theory, 10:3719 
(R;JP;JA) 
UNIFIED-FIELD THEORIES 
Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 
See also GRAND UNIFIED THEORY 
SUPERGRAVITY 


Gauge theories and unification of elementary particle 
interactions. Progress report, February 1, 1983-May 1, 1984, 
10:3715 (R;US) 

UNION OIL PROCESS 
Economic Analysis 

Conceptual design of production systems for NOSR 1. Naval 
Oil Shale Reserves it support and systems 
engineering project, 10:1916 (R;US) 

UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM 
Energy Sources 

Future role of hydrogen in the UK energy economy, 10:2031 

(R;GB) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Gauge Invariance 

Dynamical mass generation in SU(N) Coleman-Weinberg 

gauge theory in the Einstein static universe, 10:3571 (J;US) 
Nucleosynthesis 

Primordial nucleosynthesis: A critical comparison of theory 

and observation, 10:3585 (J;US) 


See EDUCATIONAL FACILITIES 
UPSILON RESONANCES 
Particle Production 
Research in elementary particle physics. Progress 
March 1, 1984-February 29, 1985, 10:3663 (R;US) 
Particle Properties 
Research in elementary particle physics. Progress 
March 1, 1984-February 29, 1985, 10:3663 (R;US) 





UPSILON RESONANCES 
Radiative Decay 


Radiative Decay 
Possible interpretation of a new resonance at 8.3 GeV, 10:3697 
(J;US) 


See also DEPLETED URANIUM 
Absorption Spectra 
Oscillator strengths for neutral atomic uranium, 10:3645 (J;US) 
Activation Analysis 
Critique of thick source alpha counting for estimation of 
uranium and thorium, 10:2826 (RA;AU) 
Alpha Detection 
Critique of thick source alpha counting for estimation of 
uranium and thorium, 10:2826 (RA;AU) 


Spectroscopy 
Critique of thick source alpha counting for estimation of 
uranium and thorium, 10:2826 (RA;AU) 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Gamma Spectroscopy 
Critique of thick source alpha counting for estimation of 
uranium and thorium, 10:2826 (RA;AU) 
Ton-Atom Collisions 
Multiple ionisation of the M shell of atoms with 52 <= Z 
<= 92 at simultaneous ionization of the K-shell using 92- 
MeV Ar impact, 10:3621 (RA;DE;In German) 
Neutron Reactions 
Measurements of the neutron fission cross sections of *U and 
239Py, 10:2294 (J;US) 


Strengths 
Oscillator strengths for neutral atomic uranium, 10:3645 (J;US) 
PIXE Analysis 
Critique of thick source alpha counting for estimation of 
uranium and thorium, 10:2826 (RA;AU) 


Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Solvent Extraction 
Separation of uranium from technetium in recovery of spent 
nuclear fuel, 10:1965 (P;US) 


Determination of uranium in the organic solvent from the 
Purlex process, 10:2832 (R;ZA) 

Laboratory preparation method No. 7: the preparation of 
PADAP-2-(2-pyridylazo)-5-diethylaminophenol (zinc 
complex), 10:2833 (R;ZA) 

Ultraviolet Spectra 

Oscillator strengths for neutral atomic uranium, 10:3645 (J;US) 

X-Ray Fluorescence Analysis 

Critique of thick source alpha counting for estimation of 
uranium and thorium, 10:2826 (RA;AU) 

K-edge x-ray fluorescence analysis for actinide and heavy 
elements solution concentration measurements, 10:1961 
(R;US) 

Shallow marine storm-induced heavy-mineral deposit in the 
Witteberg group near Willomore, Cape Province, 10:3533 
(RA;ZA) 


URANIUM 233 
Neutron Emission 
Measurements of the energy dependence of prompt neutron 
emission from **°U, *°U, °Pu, and **!Pu for E /SUB n/ 
= 0.005 to 10 eV relative to emission from spontaneous 
fission of ***Cf, 10:2297 (J;US) 
URANIUM 234 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Tissue Distribution 
Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 
URANIUM 235 
Gas Centrifugation 
The effect of vacuum core boundary 


conditions on separation 
in the gas centrifuge, 10:1945 (J;US) 
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Neutron Emission 
Measurements of the energy dependence of prompt neutron 
emission from 7°°U, 7°U, 7°°Pu, and “Pu for E /SUB n/ 
= 0.005 to 10 eV relative to emission from spontaneous 
fission of *°*Cf, 10:2297 (J;US) 
URANIUM 235 REACTIONS 
Charged-Particle Transport 
The transport of heavy charged particles in a cylindrical 
nuclear-pumped plasma, 10:4024 (J;US) 
URANIUM 235 TARGET 
Neutron Reactions 
The fission cross section of *°7Np relative to 7*5U from 0.1 to 
9.4 MeV, 10:3835 (J;US) 
URANIUM 236 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
URANIUM 238 
Cross Sections 
Resolved-resonance neutron widths from a consistent 
reanalysis of the most recent *°*U transmission data, 10:2291 
(R;US) 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Gas Centrifugation 
The effect of vacuum core boundary conditions on separation 
in the gas centrifuge, 10:1945 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Tissue Distribution 
Estimated dose to man from uranium milling via the beef/milk 
food-chain pathway, 10:3338 (J;NL) 
URANIUM 238 TARGET 
Beam Injection 
Analysis of neutron yields from high-energy proton 
bombardment of uranium targets, 10:2296 (J;US) 
Neon 20 Reactions 
Neutron multiplicity as a gauge for total excitation energy and 
transferred linear momentum, 10:3832 (RA;DE) 
Neutron Reactions 
Analysis of neutron yields from high-energy proton 
bombardment of uranium targets, 10:2296 6 US) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Specific Heat 
New heavy-fermion system, NpBeis, with a comparison to 
UBeis and PuBeis, 10:2646 (J;US) 
Superconductivity 
New heavy-fermion system, NpBeis, with a comparison to 
UBeis and PuBeis, 10:2646 (J;US) 
URANIUM BASE ALLOYS 
Crystal-Phase Transformations 
Effect of extrusion on the gamma-phase composition of the U- 
2.4Nb alloy, 10:2689 (J;US) 
Extrusion 
Effect of extrusion on the gamma-phase composition of the U- 
2.4Nb alloy, 10:2689 (J;US) 
URANIUM CARBIDES 
Specific Heat 
U2PtC, and systematics of heavy fermions, 10:2640 (J;US) 
Superconductivity 
U2PtC, and systematics of heavy fermions, 10:2640 (J;US) 
URANIUM COMPOUNDS 


See also URANIUM CARBIDES 
URANIUM SILICIDES 


Fermions 
Nuclear magnetic resonance and heavy-fermion 
superconductivity in (U,Th)Beis, 10:2641 (J;US) 
Nuclear Magnetic Resonance 
Nuclear magnetic resonance and heavy-fermion 
superconductivity in (U,Th)Beis, 10:2641 (J;US) 
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Superconductivity 
Nuclear magnetic resonance and heavy-fermion 
superconductivity in (U,Th)Beis, 10:2641 (J;US) 
URANIUM DEPOSITS 


Beaufort group uranium mineralization - a model that may aid 
exploration, 10:1941 (RA;ZA) 
URANIUM HEXAFLUORIDE 


The possibility for spark-initiated explosion in mixtures of 
uranium hexafluoride and deuterium, 10:2925 (J;US) 
Reaction Kinetics 
The possibility for spark-initiated explosion in mixtures of 
uranium hexafluoride and deuterium, 10:2925 (J;US) 
Solubility 
Solubility of uranium hexafluoride in some low-temperature 
solvents, 10:2924 (J;US) 
URANIUM II 
See URANIUM 234 
URANIUM ISOTOPES 
See also URANIUM 233 


Centrifugation 
Valve for gas centrifuges, 10:1944 (P;US) 
Gas Centrifuges 
Valve for gas centrifuges, 10:1944 (P;US) 
MINES 


Mill Tailings 

Estimated dose to man from uranium milling via the beef/milk 

food-chain pathway, 10:3338 (J;NL) 
URANIUM ORES 
Mineralization 

Beaufort group uranium mineralization - a model that may aid 
exploration, 10:1941 (RA;ZA) 

Sedimentology of the Teekloof formation to the east of 
Aberdeen (C.P.) with reference to uranium mineralization, 
10:1940 (RA;ZA) 

Remedial Action 

Effects of barium chloride treatment of uranium mill tailings 
and ore on radon emanation and ***Ra levels. Progress 
report, 10:3327 (R;US) 

Separation Processes 

Separation of ore from cooke into high- and low-grade 

fractions, 10:1942 (R;ZA) 
URANIUM SILICIDES 
Chemical Reactions 

Differential thermal analysis study of UsSi-Al and UsSis-Al 

reactions, 10:1946 (R;US) 
Reaction Heat 

Differential thermal analysis study of UsSi-Al and UsSie-Al 

reactions, 10:1946 (R;US) 
URBAN AREAS 
Air Pollution 

Interaction between air pollution dispersion and residential 

heating demands, 10:3297 (J;US) 
Conservation 


Natural heat and climatic resources of area planning. Energy 
oriented report, 10:2503 (R;SE;In Swedish) 


Natural heat and climatic resources of area planning. Energy 
oriented report, 10:2503 (R;SE;In Swedish) 
Us DOD 
Information Systems 
Requirements formulation Subtask 1.A of the major item 
system mapping (MISM) project, 10:4121 (R;US) 
US DOE 
See also ALASKA POWER ADMINISTRATION 
ANL 
BARTLESVILLE ENERGY TECHNOLOGY CENTER 
BNL 
BONNEVILLE POWER ADMINISTRATION 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
NIPER 


budget request, FY 1985. Volume 2. Energy 
cermin nuclear waste fund, 
10.2444 (R:US) 
Directories 
Energy Information Directory, first quarter 1982, 10:4118 
(RUS) 
Energy Policy 
Excerpts from remarks by US Energy Secretary Donald Paul 
Hodel before the National Independent Coal Operators 
Association, 10:1806 (R;US) 
Cooperation 


Interagency 
DOE/SFC synfuels coordination, 10:2457 (BA;US) 
International Relations 
After action report: DOE/International Affairs internship, 
10:4116 (R;US) 
Research Programs 
i budget request, FY 1985. Volume 2. Energy 
supply research and development; nuclear waste fund, 
10:2444 (R;US) 
Stimulating cooperative research in fossil energy at 
universities, 10:4120 (R;US) 
US EPA 
Research Programs 
EPA (Environmental Protection Agency) publications 
bibliography quarterly abstract bulletin. Quarterly reports, 
10:3346 (R;US) 
US NATIONAL COUNCIL FOR RADIATION PROTECT 
See US NCRP 
US NBS 
Research Programs 
Center for Radiation Research (of the National Bureau of 
Standards) technical activities for 1983, 10:3873 (R;US) 
US NCRP 
US National Council for Radiation Protection. 
International Agreements 
Tripartite conferences on radiation protection: Canada, United 
Kingdom, United States (1949-1953), 10:3872 (R;US) 
US NRC 
United States Nuclear Reguiatory Commission-prior to 1975 was 
part of US AEC. 
Licenses 
United States Nuclear Regulatory Commission and the 
agreement states. Licensing statistics and other data, January 
to June 1983, 10:2009 (R;US) 
Nuclear Facilities 
Evaluation of Nuclear Facility 
program: status, 10:2280 (R;US) 
Information 


Title List of Documents Made Publicly Available. Volume 6, 
No. 8, 10:2278 (R;US) 
USA 
See also FEDERAL REGION IV 
FEDERAL REGION IX 
FEDERAL REGION VI 
FEDERAL REGION VIII 
Coal Industry 
Critical points in the coal fuel cycle: a modeling analysis. Final 
report, 1 July 1983-30 June 1984, 10:1808 (R;US) 
Energy Consumption 
Energy supply and use in United States localities: the 
institutional and legal setting, 10:2474 (R;US) 
U.S. energy for the rest of the century: 1984 edition. Annual 
report, 10:2478 (R;US) 
Energy Efficiency 
Energy security and end use: efficiency and fuel switching, 
10:2447 (R;US) 
Energy Policy 
Energy security and end use: efficiency and fuel switching, 
10:2447 (R;US) 
Energy Sources 
Progress in energy, 1983-1984, 10:2450 (R;US) 


Projects 





USA 
Energy Supplies 


Energy Supplies 
Energy supply and use in United States localities: the 
institutional and legal setting, 10:2474 (R;US) 
Fossil-Fuel Power Plants 
Critical points in the coal fuel cycle: a modeling analysis. Final 
report, 1 July 1983-30 June 1984, 10:1808 (R;US) 
Fuel Substitution 
security and end use: efficiency and fuel switching, 
10:2447 (R;US) 
Nuclear Power Plants 
Data summaries of Licensee Event Reports of inverters at US 
Commercial Nuclear Power Plants, January 1, 1976- 
December 31, 1982, 10:2279 (R;US) 
Nuclear power plant design innovation for the 1990s: a 
preliminary assessment, 10:2285 (R;US) 
Oil Sand Deposits 
Methodology for determining relative favorability for 
development of United States tar sand deposits, 10:1913 
G;US) 
Research Programs 
Energy security and end use: efficiency and fuel switching, 
10:2447 (R;US) 
Transportation Systems 
Critical points in the coal fuel cycle: a modeling analysis. Final 
report, 1 July 1983-30 June 1984, 10:1808 (R;US) 
UTAH 
Limestone 
Search for iridium abundance anomalies at two Late Cambrian 
biomere boundaries in western Utah, 10:2437 (J;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UTILITIES 


See ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES 


V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
VACUUM PUMPS 


Helium pumping with liquid ring vacuum pump, 10:2946 
(R;FR;In French) 
Performance 
Helium pumping with liquid ring vacuum pump, 10:2946 


Meetings 
Proceedings of the 4th meeting on ultra high vacuum 
techniques for accelerators and storage rings, 10:3144 


Rotatable stem and lock, 10:1964 (P;US) 
VANADIUM 
Physical Radiation Effects 
Temperature dependence of the damuge microstructures in 
neutron-irradiated vanadium, 10:2681 (J;NL) 
Toxicity 
Annual report, fiscal year 1983, 10:3469 (R;US) 
Uses 
Application of vanadium alloys to a fusion reactor blanket, 
10:4091 (J;NL) 
VANADIUM ALLOYS 


See also ALLOY-IN-100 
VANADIUM BASE ALLOYS 


Hydrogen Embrittlement 
Effects of hydrogen on 


mechanical properties of vanadium- 
niobium alloys, 10:2703 (J;US) 


ERA-10/2 / 244S 


Mechanical Properties 

Effects of hydrogen on mechanical properties of vanadium- 

niobium alloys, 10:2703 (J;US) 
Physical Radiation Effects 

Effect of implanted helium on the microstructure and creep 
properties of ordered (Fesub(0.49)Nisub(0.51))sV alloys 
(Helium irradiation), 10:2653 (J;NL) 

Effect of specimen size and nickel content on the impact 
properties of 12 Cr-1 MoVW ferritic steel (Neutron beams), 
10:2670 (J;NL) 

Microstructure and bend ductility of a (Fe,Ni)sV ordered alloy 
irradiated in HFIR, 10:2679 (J;NL) 

Temperature dependence of the damage microstructures in 
neutron-irradiated vanadium, 10:2681 (J;NL) 

Uses 

Application of vanadium alloys to a fusion reactor blanket, 

10:4091 (J;NL) 
VANADIUM BASE ALLOYS 
Corrosion 

Corrosion and oxidation of vanadium-base alloys, 10:2658 

G;NL) 
Creep 

Mechanical properties of candidate vanadium alloys for fusion 

applications, 10:2657 (J;NL) 
Fractures 

Mechanical properties of candidate vanadium alloys for fusion 

applications, 10:2657 (J;NL) 
Oxidation 

Corrosion and oxidation of vanadium-base alloys, 10:2658 

G;NL) 
Tensile Properties 

Mechanical properties of candidate vanadium alloys for fusion 

applications, 10:2657 (J;NL) 
Weldability 

Weldability of candidate vanadium alloys for fusion 

applications, 10:2650 (J;NL) 
VANADIUM COMPLEXES 
Binding Energy 

Multinuclear NMR studies of electron distributions: *N, 14°C, 
and *Mo spectra of nitrosyl and thionitrosyl complexes of 
chromium, molybdenum, and tungsten, 10:2892 (J;US) 

Electronic Structure 

Multinuclear NMR studies of electron distributions: ‘*N, °C, 
and *Mo spectra of nitrosyl and thionitrosyl complexes of 
chromium, molybdenum, and tungsten, 10:2892 (J;US) 

Structural Chemical Analysis 

Precise structural characterizations of the 
hexaaquovanadium(III) and diaquohydrogen ions. X-ray and 
neutron diffraction studies of [V(H2O).][HsO2)(CFsSOs)., 

10:2870 (J;US) 
VANADIUM COMPOUNDS 
Binding Energy 
Heteronuclear diatomic transition-metal cluster ions in the gas 
phase: the bond energy of FeCo*, 10:2877 (J;US) 
VANADIUM MINERALS 
See MINERALS 
VAPOR CONDENSATION 
Research Programs 
Experimental and theoretical study of condensation in 
multicomponent vapors. ly report No. 1 for 15 
February-14 May 1984, 10:2857 (R;US) 
VARIABLE STARS 
Oscillation Modes 
Nonradial instability strips based on carbon and oxygen partial 
ionization in hot, evolved stars, 10:3583 (J;US) 
Star Evolution 
Nonradial instability strips based on carbon and oxygen partial 
ionization in hot, evolved stars, 10:3583 (J;US) 
Stellar Radiation 
K2-Dwarf V471 TAU: a stellar version of solar variability, 
10:3560 (R;US) 
VEGETABLES 
Edible parts of plants only; see also FRUITS. 
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Radiation Monitoring 
Produce and fish sampling program of Los Alamos National 
Laboratory's Environmental Surveillance Group, 10:3366 
(R;US) 
VEGETATION 
See PLANTS 
VEHICLES 


See also AUTOMOBILES 
SPACE VEHICLES 
TRUCKS 


Fuel Consumption 
Prospects for noise reduction of road vehicles for 1985 and 
2000, taking account of its technical feasibility, energy 
consumption, and cost. Final report, 10:2535 (R;LU;In 
French) 
Tracked-vehicle fuel consumption. Final report on 
international test operations procedure, 10:2527 (R;US) 
Noise Pollution 
Prospects for noise reduction of road vehicles for 1985 and 
2000, taking account of its technical feasibility, ener, 
consumption, and cost. Final report, 10:2535 (R;LU;In 
French) 


VELOCITY 
Measuring Methods 
Solid particle receiver experiments: velocity measurements, 
10:2167 (R;US) 
VENTILATION SYSTEMS 
Computerized Simulation 
TVENTIP user’s manual, a computer code for analyzing 
tornado-induced gas-dynamic transients in flow networks, 
10:4131 (R;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VINOFLEX 
See POLYVINYLS 
VINYL RADICALS 
Chemical Reactions 
Kinetics of polyatomic free radicals produced by laser 
photolysis. 3. Reaction of vinyl radicals with molecular 
oxygen, 10:2912 (J;US) 
VIRUSES 
See also SIMIAN VIRUS 
DNA 
Autonomous parvovirus Lulll encapsidates equal amounts of 
plus and minus DNA strands, 10:3388 (J;US) 


Development of a high temperature (600 K), high pressure 
(100 MPa) viscometer, 10:1880 (RA;US) 
Performance Testing 
Development of a high temperature (600 K), high pressure 
(100 MPa) viscometer, 10:1880 (RA;US) 


VISCOSITY 
Mathematical Models 
Application of endochronic theory in dynamic viscoplasticity, 
10:3883 (J;NL) 
VITAMIN C 
See ASCORBIC ACID 
VITAMIN D 
Metabolism 
Role of dietary sodium in renal excretion and intestinal 
absorption of calcium and in vitamin D metabolism, 10:3427 
(RA;ZA) 


See MACERALS 


VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VLASOV INSTABILITY 
See BOLTZMANN-VLASOV EQUATION 
VLCC 
See TANKER SHIPS 
VOCATIONAL TRAINING 
See TRAINING 
VOLOXIDATION PROCESS 
Filters 
Filter apparatus, 10:1962 (P;US) 
VOLTAGE REGULATORS 
Computerized Control Systems 
Control instrumentation and data of heavy current 
inductive load interrupter, 10:3074 (BA;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


W BOSON 
See INTERMEDIATE BOSONS 
WASTE DISPOSAL 


See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 


State of toxic and dangerous waste disposal in the countries of 
the EEC. Volumes 1-3. Final report, 10:3345 (R;LU;In 
French) 

Site Preparation 

Spent shale disposal study for NOSR 1. Naval Oil Shale 
Reserves management support and systems engineering 
project, 10:1932 (R;US) 

Site Selection 
Spent shale disposal study for ~— 1. Naval Oil Shale 
Reserves management and systems engineering 
project, 10:1932 (R;US) 
WASTE FORMS 

Leaching 
Development of a leach model for a commercial nuclear waste 

glass, 10:1992 (J;US) 

Performance Testing 
Properties of radioactive wastes and waste containers, 10:2000 

(R;US) 

Testing 

The effects of surface area to solution volume on waste glass 
leaching, 10:1994 (J;US) 
WASTE HEAT BOILERS 

Design 

Fluidized bed waste heat recovery system. Annual 
April 1, 1983-February 28, 1984, 10:2539 (R;US) 
WASTE HEAT UTILIZATION 

Feasibility Studies 

Concrete from fly ash, 10:1786 (R;NL;In Dutch) 
WASTE MANAGEMENT 
See also WASTE DISPOSAL 
Training 
ORNL resource conservation and recovery training program, 
10:3075 (R;US) 
WASTE PROCESSING PLANTS 
See also RESOURCE RECOVERY FACILITIES 

Performance Testing 
Evaluation of the proposed Y-12 steam plant wastewater 

treatment system, 10:3355 (R;US) 

Water Pollution 
Evaluation of wastes from the East St. Louis Water Treatment 

Plant and their impact on the Mississippi River, 10:2564 
(R;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 





WASTE WATER 
Bioreactors 
Fixed-film, fluidized-bed bioreactors for biooxidation of coal 
gasification wastewaters, 10:1757 (BA;US) 


Chemical Composition 
Evaluation of the proposed Y-12 steam plant wastewater 
treatment system, 10:3355 (R;US) 


Screening 
Health effects bioassay results from coal conversion solid 
wastes, 10:1841 (BA;US) 
Oxidation 
Fixed-film, fluidized-bed bioreactors for biooxidation of coal 
gasification wastewaters, 10:1757 (BA;US) 
Quantitative Chemical Analysis 
Health effects bioassay results from coal conversion solid 
wastes, 10:1841 (BA;US) 
Steam Stripping 
Steam stripping of oil shale wastewaters. LBL/SEEHRL 
steam stripper: design, operation, and maintenance manual, 
10:1933 (R;US) 
Water Treatment 
Fixed-film, fluidized-bed bioreactors for biooxidation of coal 
wastewaters, 10:1757 (BA;US) 
Polishing treatment of coal liquefaction wastewaters, 10:1756 
(BA;US) 

Wastewater treatment system and solid wastes landfill for 
6000-tpd SRC-I Demonstration Plant. Volume 1. Design 
baseline revision, 10:1711 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WATER 
See also DRINKING WATER 
GROUND WATER 


RAIN WATER 
WASTE WATER 


Spectroscopy 
Millimeter and submillimeter wave i 
pollutants and constituents, 10:3298 (J;GB) 


absorption by atmospheric 


Prediction of incipient boiling of low pressure water in a 
horizontal forced convection channel, 10:3027 (R;TW) 
Chemical Radiation Effects 
Influence of gamma irradiation on leaching of simulated 
nuclear waste glass: Temperature and dose rate dependence 
in deaerated water, 10:1990 (J;US) 
Chemical Reactions 
Chemistry and morphology of coal liquefaction. Annual 
October 1, 1983-September 30, 1984, 10:1737 (R;US) 


Demulsification tests with Merkl fluids. Final report, January- 


September 1982, 10:1849 (R;US) 
Phase Studies 
Processing and thermodynamics research. Volume II. 
Quarterly technical report, April 1-June 30, 1984, 10:1861 
(R;US) 
Production 
Tertiary oil recovery by COs injection. Monthly report, June 
1978, 10:1850 (R;US) 
Quantitative Chemical Analysis 
Ton chromatography: an analytical procedure for water and 
effluent, 10:3361 (TJ;GB) 
Microprocessor-controlled anodic voltammeter for 
trace metal analysis in tap water, 10:3257 (R;US) 


Studies of the stability of negatively charged water clusters, 
10:2873 (J;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also ACPR REACTOR 
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Bolted Joints 
Preloading of bolted connections in nuclear reactor component 
supports, 10:2306 (R;US) 
Criticality 
Criticality calculation of tight lattice core utilizing Monte 
Carlo code MORSE-CG, 10:2293 (R;TW) 
Loss of Coolant 
STEALTH: a Lagrange explicit finite-difference code for 
solid, structural, and thermohydraulic analysis. Volume 8B. 
STEALTH/WHAMSE: a 3-D fluid-structure interaction 
code, 10:2358 (R;US) 
Meltdown 
CORCON-MOD2?: a computer program for analysis of molton- 
core concrete interactions, 10:2391 (R;US) 
Reactor Components 
Nuclear component wear measurements, 10:2406 (J;US) 
Reactor Safety 
Light-water-reactor safety materials engineering research 
programs. Volume 1. Quarterly progress report, January- 
March 1984, 10:2393 (R;US) 
WATER CURRENTS 
Heat Extraction 
Absorption of heat by tubes placed in running water at the 
, bottom. Laboratory tests, 10:2505 (R;SE;In Swedish) 
Heat Transfer 
Absorption of heat by tubes placed in running water at the 
bottom. Laboratory tests, 10:2505 (R;SE;In Swedish) 


Climatic freshening of the deep North Atlantic (north of 50°N) 
over the past 20 years. Final report, 10:3348 (R;US) 
Temperature Gradients 
Climatic freshening of the deep North Atlantic (north of 50°N) 
over the past 20 years. Final report, 10:3348 (R;US) 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Design 
Laboratory test, design model validations, and parametric 
study of a heat pump water heater, 10:2511 (R;US) 
Heat Pumps 
Laboratory test, design model validations, and parametric 
study of a heat pump water heater, 10:2511 (R;US) 
WATER HYACINTHS 
Harvesting 
Mechanical harvesting of aquatic plants. Report 3. Evaluation 
of the Limnos system. Technical report, 10:3449 (R;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Biological Accumulation 
Effects of contaminated sediment on fish and wildlife: review 
and annotated bibliography, 10:3367 (R;US) 
Biological Availability 
Effects of contaminated sediment on fish and wildlife: review 
and annotated bibliography, 10:3367 (R;US) 
Chemical Analysis 
Application of the glassy carbon electrode to the determination 
of mercury in river water by means of differential-pulse 
anodic stripping voltammetry (DPASV), 10:2854 (TJ;GB) 
Toxicity 
Effects of contaminated sediment on fish and wildlife: review 
and annotated bibliography, 10:3367 (R;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SOURCE HEAT PUMPS 
Environmental Impacts 
Renewable energy: energy from geothermal resources, 10:2177 


Wastewater treatment system and solid wastes landfill for 
6000-tpd SRC-I Demonstration Plant. Volume 1. Design 
baseline revision, 10:1711 (R;US) 
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WATER VAPOR 
Vapor Condensation 
Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 1 for 15 
February-14 May 1984, 10:2857 (R;US) 
WATER WELLS 
Heat Sources 
Extraction of heat from rock-drilled wells. Field measurements 
and experience, 10:2506 (R;SE;In Swedish) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
Field Tests 
Multi-pattern low-tension demonstration flood, Big Muddy 
field. Technical progress report, July-September 1984, 
10:1852 (R;US) 
WAVE ENERGY CONVERTERS 
Research Programs 
Ocean Energy Systems at the Johns Hopkins University 
Applied Physics Laboratory, July-September 1983, October- 
December 1983. Quarterly report, 10:2140 (R;US) 
WAVEGUIDES 
Damping 
Tunable damper for an acoustic wave guide, 10:2316 (P;US) 
Far Infrared Radiation 
Novel experimental investigations on dielectric wave-guiding 
structure in the FIR region, 10:3957 (RA;JP) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK NEUTRAL CURRENTS 
Research Programs 
Proposal to study the weak neutral current at the Tevatron. 
Technical progress report, 10:3670 (R;US) 
WEAK PARTICLE DECAY 
Axial-Vector Currents 
Search for right-handed currents in muon decay, 10:3677 
(R;US) 
WEAPONS 
See also NUCLEAR WEAPONS 
Comparative Evaluations 
Theory of lethality, 10:3236 (R;US) 
WECS 
See WIND TURBINES 


Control 
Mechanical harvesting of aquatic plants. Report 3. Evaluation 
of the Limnos system. Technical report, 10:3449 (R;US) 
Monitoring 
‘Carolina’ session: a major utilities program to manage aquatic 
weeds, 10:3451 (R;US) 
WELDED JOINTS 
Impact Strength 
Effect of preheat on the microstructure, hardness and 
toughness of HT-9 weldments, 10:2651 (J;NL) 
Microhardness 
Effect of preheat on the microstructure, hardness and 
toughness of HT-9 weldments, 10:2651 (J;NL) 


Effect of preheat on the microstructure, hardness and 
toughness of HT-9 weldments, 10:2651 (J;NL) 
Ultrasonic Testing 
Fitness-for-purpose criteria for pipeline girth welds. Final 
report, 10:3039 (R;US) 
Quantitative evaluation of spot welds by ultrasonic waves, 
10:3063 (BA;US) 
WELDING 
See also ELECTROSLAG WELDING 
Technology Assessment 
Use of natural gas for cutting, welding etc. Literature survey, 
10:1910 (R;DK;In Danish) 
WELDS 
See WELDED JOINTS 


WELL COMPLETION 


Geothermal technology publications and related reports: a 
a January-December 1983, 10:2194 (R;US) 
WELL DRILLIN 
Planning 
Systems approach to large scale exploratory drilling ventures, 
10:1902 (J;US) 
WELL LOGGING 


Bibliographies 
Geothermal technology publications and related reports: a 
bibliography, January-December 1983, 10:2194 (R;US) 


Coal Mining Research Centre annual report, 1983-1984, 
10:1814 (R;CA) 


Electromagnetic Surveys 
Vertical electromagnetic profiling (VEMP), 10:3529 (R;US) 
WELL LOGGING EQUIPMENT 
To be used only when the equipment itself is the topic of the paper; 
includes source, detector, and associated equipment. 
Data Transmission 


New probe for gamma spectrometric logging, 10:3224 
(R;FR;In French) 


82 mm diameter neutron generator for high temperature wells, 
10:3531 (TG;US) 
WESTERN REGION 
See FEDERAL REGION IX 
WHEAT 
Chemical Analysis 
Radiobiological investigation of uptake in standing crops. 
Farming crops uptake of trace elements from soil and 
atmosphere, 10:3313 (R;SE;In Swedish) 
WIGGLER MAGNETS 
Orientation 
Crossed undulator system for a variable polarization 
synchrotron radiation source, 10:3127 (R;US) 
WIGHTMAN FIELD THEORY 
Bosons 
Non-abelian bosonization in the operator language, 10:3720 
(R;DK) 
WILDERNESS AREAS 
See NATURE RESERVES 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER PLANTS 
Control Systems 
Operational behavior of wind energy converters - control and 
dynamic - types of generators. Vol. 2, 10:2200 (R;DE;In 
German) 


Operational behavior of wind energy converters - control and 
dynamic - types of generators. Vol. 2, 10:2200 (R;DE;In 


Nastran-based software for the structural dynamic analysis of 
vertical and horizontal axis wind turbines, 10:2201 (R;US) 


Nastran-based software for the structural dynamic analysis of 
vertical and horizontal axis wind turbines, 10:2201 (R;US) 
Uses 
Wind turbine generator interaction with diesel generators on 
an isolated power system, 10:2203 (B;US) 
WNP-1 REACTOR 
Cost 
BPA review of Washington Public Power Supply System, 
Projects 1 and 3 (WNP 1 and 3), construction schedule and 
financing assumptions, 10:2443 (R;US) 
WNP-3 REACTOR 
Cost 
BPA review of Washington Public Power Supply System, 
Projects 1 and 3 (WNP 1 and 3), construction schedule and 
financing assumptions, 10:2443 (R;US) 





wooD 
Calorific Value 
Determination of available heat of combustion data for 
Canadian woody species. Final report, 10:2069 (R;CA) 
Combustion 
Environmental effects of wood and peat combustion. A survey 
compiled by the National Swedish Environment Protection 
Board on behalf of the National Swedish Board for Energy 
Source Development, 10:2111 (R;SE;In Swedish) 
Wood combustion emissions from residential systems. An 
investigation of correlation relationships between different 
flue gas parameters, 10:2480 (R;SE;In Swedish) 


Assessment of biomass harvesting on small woodlots in New 
Hampshire, 10:2081 (R;US) 
Methanation 
Production of chemical feedstock by the methanolysis of 
wood, 10:2112 (P;US) 


Pyrolysis 
Modeling of physical and chemical processes during pyrolysis 
of a large biomass pellet with experimental verification, 
10:2057 (J;US) 
Solid Fuels 
Wood combustion emissions from residential systems. An 
investigation of correlation relationships between different 
flue gas parameters, 10:2480 (R;SE;In Swedish) 
Processes 


Sixteenth thermochemical conversion contractors’ meeting: 
proceedings, 10:2050 (R;US) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 
Air Pollution Abatement 
Combustion modification to reduce wood stove emissions, 
10:2514 (RA;US) 
Comparison of emissions from residential wood/coal stoves 
and a novel wood-chip-fired heating system, 10:2513 
(RA;US) 


Wood combustion emissions from residential systems. An 
investigation of correlation relationships between different 
flue gas parameters, 10:2480 (R;SE;In Swedish) 


Wood combustion emissions from residential systems. An 
investigation of correlation relationships between different 
flue gas parameters, 10:2480 (R;SE;In Swedish) 

WOOD FUELS 

Use of this term is limited to polcy, feasibility, and socio-economic 

studies. For wood properties use WOOD. 
Gasification 

Gasification of i us fuels. Part 2. Gas-fired heating 
station, 10:1745 (R;FI,In Finnish) 

Gasification of indigenous fuels. Part 1. Updraft gasification, 
10:1744 (R;FI,In Finnish) 

Gasification of indigenous fuels and the use of gas, 10:1735 
(R;FI,In Finnish) 

WOOD WASTES 
Gasification 
Gasification of indigenous fuels and the use of gas, 10:1735 
(R;FI;In Finnish) 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 
Thermodynamic 


Properties 
Semi-automated facilities for measuring density, PVT and 
VLE of energy-related fluids, 10:3017 (RA;US) 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WORLD 
See EARTH PLANET 
WPPSS NUCLEAR PROJECT NO. 1 
See WNP-I REACTOR 
WWER TYPE REACTORS 
Reactor Components 
Effect of changes in operational and design parameters on 
steady-state vibrations of system pressure vessel - reactor 
internals, 10:2242 (RA;CS;In Czech) 
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Monitoring of core barrel vibrations in WWER type reactor 
using out-of-reactor ionization chambers, 10:2243 (RA;CS;In 
Czech) 

Reactor Instrumentation 

Design of primary circuit diagnostic system in type WWER 

440 nuclear power plant, 10:2249 (RA;CS;In Czech) 
Steam Generators 

Leakage control system of protective shields of steam 
generator collectors of nuclear power plant with type V-213 
C reactors, 10:2248 (RA;CS;In Czech) 

WYOMING 
Coal Deposits 

The thermal and structural properties of a Hanna Basin Coal, 

10:1747 (J;US) 


X CHROMOSOME 
Prior to April 1980 this concept was indexed to 
HETEROCHROMOSOMES. 
Gene Recombination 
X-autosome translocations in the mouse: their characterization 
and the tools to investigate gene inact: vation and gene 
action, 10:3419 (BA;US) 
Genetic Mapping 
X-autosome translocations in the mouse: their characterization 
and the tools to investigate gene inactivation and gene 
action, 10:3419 (BA;US) 
X RADIATION 
Probes 
Materials science with synchrotron radiation: the case for a 
superprobe, 10:3031 (R;US) 
X-CHROMOSOMES 
See X CHROMOSOME 
XENON 
Ton-Atom Collisions 
4f sigma excitation in slow Kr-Kr and Kr-Xe collisions, 
10:3611 (RA;DE) 
Radioactive Waste Processing 
Method for treating a nuclear process off-gas stream, 10:1988 
(P;US) 
XENON 136 
Magnetic Dipole Moments 
Study of magnetic moments of nuclear excited states at 
TRISTAN, 10:3794 (R;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Cameras 
Microchannel plate pinhole camera for 20 to 100 keV x-ray 
imaging, 10:4080 (R;US) 
Position Sensitive Detectors 
Linear, position-sensitive x-ray detector used for real-time 
calculations of small-angle scattering parameters with 
submillisecond resolution, 10:3168 (R;US) 
X-RAY DIFFRACTION 
Performance Testing 
X-ray diffraction investigation of atmospheric aerosols in the 
0.3-1.04m aerodynamic size range, 10:3299 (J;GB) 
X-RAY LASERS 
Research Programs 
Potential characteristics and applications of x-ray lasers, 
10:2998 (R;US) 
X-RAY SPECTROSCOPY 
X-ray spectroscopy of laser-produced plasmas, 10:4004 (R;US) 
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Y-12 PLANT 
Waste Processing Plants 
Evaluation of the proposed Y-12 steam plant wastewater 
treatment system, 10:3355 (R;US) 
YANG-MILLS THEORY 
Charged Particles 
Equations of motion of non-abelian charged spin particle in 
Yang-Mills field, 10:3717 (R;BR) 
YTTERBIUM 
Delayed Proton Precursors 
Beta-delayed proton activities: *7Dy and '°Er, 10:3796 


Multiple ionisation of the M shell of atoms with 52 <= Z 
<= 92 at simultaneous ionization of the K-shell using 92- 
MeV Ar impact, 10:3621 (RA;DE;In German) 
YTTERBIUM 166 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
YTTERBIUM 168 
E2-Transitions 
Towards a shell model description of the low-energy structure 
of deformed nuclei I. Even-even systems, 10:3816 (J;US) 
Rotational States 
Towards a shell model description of the low-energy structure 
of deformed nuclei 1. Even-even systems, 10:3816 (J;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM CHLORIDES 
Binding Energy 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 
Valence 
Core photoelectron emission study of binary and ternary 
indium chlorides: metal binding energy as a function of 
oxidation state and other parameters, 10:2874 (J;US) 
YTTRIUM HYDRIDES 
Chemical Preparation 
Organolanthanide and organoyttrium hydride chemistry. 6. 
Direct synthesis and ‘'H NMR spectral analysis of the 
trimetallic yttrium and yttrium-zirconium tetrahydride 
complexes, ([(CsHs)z YH]sH)(Li(THF),) and ([CCHsCsH,) 
2YH}[(CHsCsH,)2ZrH]H)', 10:2876 (J;US) 
uclear Magnetic Resonance 
Organolanthanide and organoyttrium hydride chemistry. 6. 
Direct synthesis and 'H NMR spectral analysis of the 
trimetallic yttrium and yttrium-zirconium tetrahydride 
complexes, ([(CsHs)z YH]sH)\(Li(THF).) and ([CCHsCsH,) 
2YH}[(CHsCsH,)2ZrH]JH)', 10:2876 (J;US) 
YTTRIUM IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
YTTRIUM OXIDES 
Cracks 
Effect of elevated-temperature neutron irradiation on fracture 
toughness of ceramics, 10:2622 (R;US) 
Equations of State 
Diamond anvil cell technology for P,T studies of ceramics: 
ZrO: (8 mol% Y2Os), 10:2747 (BA;US) 
Fracture Properties 
Effect of elevated-temperature neutron irradiation on fracture 
toughness of ceramics, 10:2622 (R;US) 


Ion Implantation 
Microhardness of N-implanted yttria stabilized ZrO2, 10:2746 
(BA;US) 
YUCCA MOUNTAIN 
Changes in permeability and fluid chemistry of the Topopah 
Spring Member of the Paintbrush tuff (Nevada Test Site) 
when held in a temperature gradient: summary of results, 
10:3537 (R;US) 
Geologic Structures 
Geological and geophysical evidence of structures in 
northwest-trending washes, Yucca Mountain, southern 
Nevada, and their possible significance to a nuclear waste 
repository in the unsaturated zone, 10:1985 (R;US) 
Geology 
Preliminary geologic map of Yucca Mountain, Nye County, 
Nevada with geologic sections, 10:3525 (R;US) 
Geophysical Surveys 
Preliminary analysis of geophysical logs from drill hole UE- 
25p No. 1, Yucca Mountain, Nye County, Nevada, 10:3530 
(R;US) 
Maps 
Preliminary geologic map of Yucca Mountain, Nye County, 
Nevada with geologic sections, 10:3525 (R;US) 


Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZEA MAYS 
See MAIZE 
ZEOLITES 
Catalytic Effects 
Catalytic cracking of n-hexadecane. VI. Carbon-14 tracer 
studies of secondary reactions over amorphous silica-alumina 
and zeolite catalysts, 10:1862 (J;US) 
ZERO POWER REACTORS 
Information Validation 
Evaluation and testing of n + *°°Pu nuclear data for revision 2 
of ENDF/B-V, 10:2332 (J;US) 
Neutron Reactions 
Evaluation and testing of n + *°*Pu nuclear data for revision 2 
of ENDF/B-V, 10:2332 (J;US) 
ZINC 
Activation Analysis 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Ecological Concentration 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Environmental Transport 
Proposal for estimation of soil leaching and leaching constants 
for use in assessment models, 10:3320 (J;US) 
Multi-Element Separation 
Trace element determination in reference milk specimen by 
neutron activation analysis, 10:2825 (RA;CS;In Czech) 
Uptake 
Radiobiological investigation of uptake in standing crops. 
Farming crops uptake of trace elements from soil and 
atmosphere, 10:3313 (R;SE;In Swedish) 
ZINC CHLORIDES 
Catalytic Effects 
Effects of Lewis acid catalysts on the hydrogenation and 
cracking of three-ring aromatic and hydroaromatic 
structures related to coal, 10:1749 (J;GB) 
ZINC COMPLEXES 
Electron Transfer 
Photoinduced electron transfer in meso- 
triphenyltriptycenylporphyrin-quinones. Restricting donor- 
acceptor distances and orientations, 10:2910 (J;US) 





ZINC IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s*3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s*3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
ZINC ISOTOPES 
Isotope Separation ‘ 
Mound activities in chemical and physical research: January- 
June 1984, 10:2021 (R;US) 
ZINC OXIDES 
Electric Conductivity 
Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 


Opacity 
Zinc oxide synergistic systems for the weathering stabilization 
of polyolefin encapsulants, 10:2117 (J;US) 


Advanced fuel cell development. Progress report, October- 
December 1983, 10:2490 (R;US) 
ZINC SULFIDES 
Hardness 
Measurement of dynamic hardness by controlled sharp- 
projectile impact, 10:2817 (J;US) 
Impact Tests 
Measurement of dynamic hardness by controlled sharp- 
projectile impact, 10:2817 (J;US) 
ZIRCALOY 4 


Recrystallization 
Study of mechanical properties from 77 to 900 K and of 


recovery-recrystallization of Zircaloy 4, 10:2611 (R;FR;In 
French) 

Tensile Properties 

Study of mechanical properties from 77 to 900 K and of 


recovery-recrystallization of Zircaloy 4, 10:2611 (R;FR;In 
French) 
ZIRCONIUM 
Dissolution 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
Solubility 
Solubility limits on radionuclide dissolution, 10:2001 (R;US) 
ZIRCONIUM 90 TARGET 
Alpha Reactions 
Folding-model analysis of elastic and inelastic a-particle 
scattering using a density-dependent force, 10:3788 (J;NL) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
Formation Heat 
Thermodynamic study of the zirconium-aluminum system, 
10:2645 (J;US) 
Phase Studies 
Thermodynamic study of the zirconium-aluminum system, 
10:2645 (J;US) 
Weldability 
Weldability of candidate vanadium alloys for fusion 
applications, 10:2650 (J;NL) 
ZIRCONIUM BASE ALLOYS 
Phase Transformations 
Model for growth of beta-phase particles in zirconium-2.5 wt% 
niobium, 10:2728 (R;CA) 
ZIRCONIUM HYDRIDES 
Chemical Preparation 
Organolanthanide and organoyttrium hydride chemistry. 6. 
Direct synthesis and ‘H NMR spectral analysis of the 
trimetallic yttrium and yttrium-zirconium tetrahydride 
complexes, (((CsHs)2 YH]}sH)(Li(THF).) and ((CCHsCsH,) 
2YH}[(CHsCsH,)2ZrH]JH)’, 10:2876 (J;US) 
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Crystallization 
Thermal stability of crystalline and amorphous Zr:PdH /SUB 
x/ , 10:2740 (J;US) 
Nuclear Magnetic Resonance 
Organolanthanide and organoyttrium hydride chemistry. 6. 
Direct synthesis and 'H NMR spectral analysis of the 
trimetallic yttrium and yttrium-zirconium tetrahydride 
complexes, ({(CsHs)z YH]sH)(Li(THF),) and ((CCHsCsH,) 
2 YH}[(CHsCsH,)2ZrHJH)’, 10:2876 (J;US) 
ity 


Thermal stability of crystalline and amorphous Zr2PdH /SUB 
x/ , 10:2740 (J;US) 
ZIRCONIUM IONS 
Energy-Level Transitions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
Multicharged Ions 
Predicted wavelengths and transition rates for magnetic-dipole 
transitions within 3 s?3 p/sup n/ ground configurations of 
ionized Cu to Mo, 10:3643 (J;US) 
ZIRCONIUM ISOTOPES 
Energy Levels 
Structure of isovector spin excitations in nuclei, 10:3858 (J;US) 
ZIRCONIUM OXIDES 
See also ZIRCONOLITE 
Chemical Preparation 
Preparation of zirconia-alumina fine powders by hydrothermal 
oxidation of Zr-Al alloys, 10:2742 (BA;US) 
Chemical Vapor Deposition 
High temperature oxidation resistant coatings 
October 1983-April 1984 , 10:2727 (R;US) 
Electron Spectra 
Quantitative electron energy-loss measurements on the system 
ZrO2-CaO, 10:2737 (J;US) 
Equations of State 
Diamond anvil cell technology for P,T studies of ceramics: 
ZrO: (8 mol% Y2Os), 10:2747 (BA;US) 
Ion Implantation 
Microhardness of N-implanted yttria stabilized ZrOz, 10:2746 
(BA;US) 
Mechanical Properties 
Property screening and evaluation of ceramic turbine materials. 
Final technical report 1 July 1979-30 July 1983, 10:2726 
(R;US) 
Melting 
Plasma melting of selected compositions in the AlgOs3-ZrO,- 
SiO. system, 10:2743 (BA;US) 
Phase Diagrams 
Equilibrium diagrams of the systems zirconia/rare earths, 
10:2753 (TJ;US) 
Quantitative Chemical 
Quantitative electron energy-loss measurements on the system 
ZrO2-CaO, 10:2737 (J;US) 
Wear 
Wear coefficients and wear of sliding ceramics, 10:2732 (R;US) 
ZIRCONOLITE 
Fracture Properties 
Irradiation-induced reduction of microcracking in zirconolite, 
10:2734 (R;US) 
Hardness 
Irradiation-induced reduction of microcracking in zirconolite, 
10:2734 (R;US) 
Physical Radiation Effects 
Irradiation-induced reduction of microcracking in zirconolite, 
10:2734 (R;US) 
Self-Irradiation 
Irradiation-induced reduction of microcracking in zirconolite, 
10:2734 (R;US) 
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143779/ 7 NTIS, PC A02/MF A0O1 10:2856 
143784/ 7 NTIS, PC A03/MF AO1 10:3912 
143788/ 8 NTIS, PC A04/MF A01 10:3913 
143835/ 7 NTIS, PC A02/MF A0O1 10:2527 
143845/ 6 NTIS, PC A07/MF AOI 10:2581 
143941/ 3 NTIS, PC A02/MF A0l 10:3513 
143947/ 0 NTIS, PC A02/MF AO1 10:2940 
143958/ 7 Shock and Vibration Information Center, Naval 10:2301 
Research Lab., Code 5804, Washington, DC 20375. 
HC, $140.00 (No copies furnished by DTIC/NTIS) 
143960/ 3 NTIS, PC A02/MF AO1 10:3514 
143961/ 1 NTIS, PC A03/MF A0O1 10:3515 
143964/ 5 NTIS, PC A02/MF AOl1 10:3516 
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143965/ 2 NTIS, PC A02/MF AO1 10:3517 
143970/ 2 NTIS, PC A02/MF A011 10:3112 
144025/ 4 NTIS, PC A02/MF AO1 10:3001 
144053/ 6 NTIS, PC A07/MF AO1 10:3002 
144107/ 0 NTIS, PC A02/MF AO1 10:3519 
144111/ 2 NTIS, PC A04/MF AO1 10:3233 

AD-P- 
003613/ 7 NTIS, PC A02/MF A0O1 10:3450 
003616/ 0 NTIS, PC A02/MF A0O1 10:3451 
003786/ 1 NTIS, PC A02/MF AOl1 10:4122 


7809 Scientific Document Dist. Office-AECL Chalk TI85900380 10:2263 
River, Ontario, $3.00 
Scientific Document Dist. Office-AECL, Chalk T185900379 10:2728 
River, Ontario, Canada 
Scientific Document Distribution Office-AECL, 185900377 10:2775 
Chalk River, Ontario, Canada, $3.00 


See AD-A-143319/2 10:3245 
See AD-A-143319/2 10:3245 
See AD-A-124768/3 10:2996 
See AD-A-142987/7 10:2501 
NTIS, PC A04/MF A0i (GPO Dep.) DE85001486 10:2127 
NTIS, PC A05/MF A01 (GPO Dep.) DE85000774 10:1967 
See NUREG/CR-3804-Vol.2 TI85001460 10:2389 
NTIS, PC A05/MF AOl DE85002653 10:1968 
NTIS, PC A03/MF A01 (GPO Dep.) DE85000781 10:2490 
See NUREG/CR-3857 7184017226 10:2230 
NTIS, PC A12/MF AO1; 1 (GPO Dep.) DE85002654 10:3649 
See NUREG/CR-3998-Vol.1 T185000706 10:2393 
NTIS, PC A03/MF A01 (GPO Dep.) DE85002710 10:3077 
See NUREG/CR-4012 TI185001198 10:2445 


NTIS, PC A03/MF AOI; 1 (G DE85002249 10:2474 


PO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE85001806 10:2078 
PO Dep.) 


NTIS, PC A04/MF A0O1; 1 (G DE85002608 10:2560 


See DOE/CS/69095-1 DE85001006 10:2174 
NTIS PC E03/MF A01 (GPO Dep.) DE85000693 10:1969 
NTIS, PC A0S/MF A01 (GPO Dep.) DE85002648 10:3247 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85002649 10:3248 
NTIS, PC A03/MF AO1 (GPO Dep.) DE85000775 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000098 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002542 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE85000091 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000084 


NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85002646 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85002647 


NTIS, PC A02/MF A01 (GPO Dep.) DE85002241 
See N-84-28060 
See AD-A-142290/6 


oil r 1-(7977-01) -1 NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE85002153 
fn NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84016252 
7-1984 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752073 
27-1984 NTIS (US Sales Only), PC AOS/MF AOI; 1 DE84752074 
34-1983 NTIS (US Sales Only), PC A03/MF A01 DE84752046 
66-1983 NTIS (US Sales Only), PC A06/MF AOI; 1 DE84752047 
111-1983 NTIS (US Sales Only), PC A08/MF AOI; 1 DE84752058 
117-1983 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84752072 
124-1983 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752071 
131-1983 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84752070 
145-1983 NTIS (US Sales Only), PC A03/MF AO1 DE84752068 
148-1983 NTIS (US Sales Only), PC A04/MF AO}; 1 DE84752069 
BHRA- 
84/ 12 NTIS PC $37.50 
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NTIS PC $37.50 10:2561 


NTIS PC $37.50 10:2172 
NTIS PC $37.50 10:2173 


See PB-84-213503 10:1795 


NTIS (US Sales Only), PC A06/MF A01 DE84752234 10:2942 
NTIS (US Sales Only), PC A05/MF AO01 DE84752233 10:3602 
NTIS (US Sales Only), PC Al1/MF AOI; 1 DE85770002 10:2200 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE85750463 10:2729 
NTIS (US Sales Only), PC A10/MF A01 DE85750465 10:2204 
NTIS (US Sales Only), PC A10/MF AOI; 1 DE85750464 10:3107 


NTIS (US Sales Only), PC A05/MF A01 DE84752242 10:1970 


NTIS, PC A08/MF A01; 1 (GPO Dep.) DE85002662 10:1999 
NTIS, PC A05S/MF A01; 1 (GPO Dep.) DE85002302 10:1971 


NTIS, PC A02; 3 TI84017336 10:3161 
NTIS, PC Al2/MF A01; 1 (GPO Dep.) DE85003168 10:2429 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84002883 10:2593 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85000886 10:3113 
NTIS, PC A02/MF AO! (GPO Dep.) DE85000887 10:3122 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001939 10:3667 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000234 10:2233 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001938 10:3668 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000586 10:3249 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000230 10:4123 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000229 10:3414 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001229 10:3114 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001228 10:3776 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000890 10:3115 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001221 10:2730 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000889 10:2943 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001231 10:3131 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001232 10:3162 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001235 10:3132 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001236 10:3712 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000588 10:3837 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000884 10:3793 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000883 10:3738 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000882 10:3805 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000233 10:3806 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000881 10:3819 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000880 10:3794 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001226 10:3445 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE85003169 10:2013 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001223 10:2944 
NTIS, PC A02/MF A01 (GPO Dep.) DE85003170 10:4124 
NTIS, PC A13/MF A01; 1 (GPO Dep.) DE85002610 10:3133 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85002786 10:2507 
NTIS, PC A04/MF A001; 1 (GPO Dep.) DE85002785 10:2945 


NTIS, PC A02/MF A01 - GPO T185000891 10:2000 
NTIS, PC A02/MF A01 - GPO T185000878 10:2319 
See NUREG/CR-3878 1184014970 10:2330 
See NUREG/CR-3909 1184016811 10:2322 
See NUREG/CR-4001 1185001720 10:2394 


SEERES 


& 


2282838355 


& 
BW 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001530 10:2257 
NTIS, PC A03; 3 TI185002582 10:3713 
NTIS, PC A02/MF AOI (GPO Dep.) DE85002581 10:3714 


NTIS (US Sales Only), PC A02/MF AO01 DE85900209 10:4113 
NTIS (US Sales Only), PC A02/MF AO1 DE84901399 10:4114 


NTIS, PC Al1/MF A01; 1 (GPO Dep.) DE85001676 10:2281 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE85900182 10:2724 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE85900120 10:2217 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE85900113 10:3361 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84901804 10:2407 
NTIS (US Sales Only), PC A02/MF A01; 1 DE84901806 10:2408 


NTIS (US Sales Only), PC A02/MF AO1 DE84751856 10:3012 
NTIS (US Sales Only), PC A02/MF A01 DE84751857 10:2946 
NTIS (US Sales Only), PC A03/MF A01 DE84751898 10:3838 
NTIS (US Sales Only), PC A02/MF A01 DE84751897 10:3839 
NTIS (US Sales Only), PC A02/MF A01 DE84751862 10:2264 
NTIS (US Sales Only), PC A02/MF AOI DE84751863 10:2265 
NTIS (US Sales Only), PC A02/MF A01 DE84751859 10:2266 
NTIS (US Sales Only), PC A02/MF A01 DE84751860 10:2338 
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7187 
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7197 
7198 
7200 
CEA-N- 
2372 
2375 
CEA-R- 
5246 
CEN- 
213 
CERL-TR-N- 
180 
CERN- 
84-06 
CISE- 
2156 
83-P-1542 
CONF-770419- 


CONF-770676- 


CONF-781112- 


1 
CONF-8009333- 
CONF-8103119- 


3 
CONF-8105250- 


CONF-8106209- 


Vol.4 
CONF-8110178- 


3-Trans. 
CONF-8110312- 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A0l 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AOl 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A04/MF A01 
NTIS, PC A03/MF AOI; 1 

See AD-A-144107/0 

NTIS (US Sales Only), PC A05/MF A01 
See N-84-25796 


NTIS (US Sales Only), PC A02/MF A01 

(10. oil shale symposium, Golden, CO, USA, 21-22 
Apr 1977) 

Oil Shale Symp. Proc., 223-237, 253-256(1977) 

(11. annual conference on trace substances in envi- 
ronmental health, Columbia, MO, USA, 7-9 Jun 
1977) 

Trace Subst. Environ. Health, 11: 77(1977) 

(ASME energy technology conference, Houston, 
TX, USA, 5-8 Nov 1978) 

No. 78-PET-75, 1-13(1978) 

No. 78-PET-59, 1-43(1978) 

(20. annual logging symposium, Tulsa, OK, USA, 3-6 
Jun 1979) 

Trans. SPWLA Annu. Logging Symp., 1: vp(1979) 
(International conference on oxygen and oxy-radicals 
in chemistry and biology, Austin, TX, USA, 25-29 
May 1980) 

See DOE/EV/10333-1 

(World symposium on aquaculture in heated effluents 
in recirculation systems, Stavanger, Norway, 28-30 
May 1980) 

See INIS-mf-9051 

(2. workshop on two nucleon system, Oho, Ibaraki, 
Japan, 19-20 Sep 1980) 

See KEK-82-5 

(Symposium on organ and species specificity in 
chemical carcinogenesis, Raleigh, NC, USA, 2-4 Mar 
1981) 


NTIS, PC A02; 3 

(Annual AAPG-SEPM-EMD-DPA convention, San 
Francisco, CA, USA, 31 May-3 Jun 1981) 

Am. Assoc. Pet. Geol., Bull., 65: No. 5, vp(May 
1981) 

(2. all-union conference on engineering problems of 
thermonuclear reactors, Leningrad, USSR, 23-25 Jun 
1981) 

See INIS-SU-259 

(5. GRS-expert’s conference on advances in safety 
evaluation of nuclear power plants, Munich, F.R. 
Germany, 22-23 Oct 1981) 

See WH-Trans-523 

(Meeting on nuclear technology and applications, 
Vienna, Austria, 19-21 Oct 1981) 

Am. Soc. Test. Mater., Spec. Tech. Publ., STP-819: 
55-63(Oct 1981) 


DE84751861 
DE84751899 
DE84751877 
DE84751858 
DE84751894 
DE84751886 
DE84751883 
DE84751884 
DE84751890 
DE84751895 
DE84751879 
DE84751869 
DE84751881 
DE84751880 
DE84751882 
DE84751876 
DE84751889 
DE84751888 
DE84751885 
DE84751887 


DE84751875 
DE84751868 


DE84751850 


DE84901859 


DE84703345 


DE84751900 


TI185780059 


DE85780078 


CONF-8110312- 


Abstract 
Number 


10:2267 
10:3840 
10:2594 
10:2595 
10:2268 
10:2269 
10:2947 
10:2339 
10:2289 
10:2270 
10:2340 
10:2341 
10:2342 
10:2311 
10:3305 
10:3224 
10:3134 
10:3841 
10:3842 
10:1953 


10:2948 
10:3135 


10:2949 
10:2234 
10:3519 
10:3542 
10:2214 


10:3885 


10:1918 


10:2320 


10:3737 


10:3480 


10:1913 





CONF-811185- 

CONF-8111151- 
CONF-8112107- 
CONF-8112108- 


Exc. 
CONF-8112109- 


Availability 
Source 


(Winter annual meeting of the American Society of 

Mechanical Engineers, Washington, DC, USA, 15-20 

Nov 1981) 

Am. Soc. Mech. Eng., [Pap.], No. 81-WA-/AES-2, 1- 

111981) 

(Japan/US workshop on nonequilibrium 

physics, Kyoto, Japan, 9-13 Nov 1981) 

See IPPJ-578 

(2. workshop on detectors for TRISTAN, Tsukuba, 

Japan, 6-11 Nov 1981) 

See KEK-82-1 

(Meeting on phenomenology of gauge theory, Oho, 

Ibaraki, Japan, 7-9 Dec 1981) 

See KEK-82-2 

(Workshop on accelerator in NUMATRON, Tanashi, 

Tokyo, Japan, 8-11 Dec 1981) 

See INS-NUMA-42 

(US/Japan joint institute for fusion theory workshop 

on equilibrium, stability, and transport of nonaxisym- 

metric systems, Nagoya, Japan, 14-18 Dec 1981) 

See IPPJ-577 

(5. international conference on computing methods in 
ied sciences and engineering, Versailles, France, 

14-18 Dec 1981) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Semi-annual meeting of the American Society of 

neers, Houston, TX, USA, 24-28 Jan 1982) 

ASHRAE Trans., 88: 987-1000(Jun 1982) 

ASHRAE Trans., 88: 797-810(Jan 1982) 

ASHRAE Trans., 88: 811-824(Jan 1982) 

ASHRAE Trans., 88: 1125-1140(Jan 1982) 

(US/Japan workshop on sub-millimeter 

techniques, Nagoya, Japan, 18-21 Jan 1982) 

See IPPJ-568 

(international conference on instrumentation for col- 

liding beam physics, Stanford, CA, USA, 17-23 Feb 

1982) 


See SLAC-250 

(1. international conference on safety evaluation and 
regulation of chemicals, Boston, MA, USA, 24-26 
Feb 1982) 


Toxicol. Appl. Pharmacol., 68: 87-95(1983) 
(US-Japan working on burning plasma physics and 
engineering, Nogoya, Japan, 10-13 Feb 1982) 

See IPPJ-599 

(Study meeting on research technology, Kumatori, 
Osaka, Japan, 10 Feb 1982) 

See KURRI-TR-225 

(183. American Chemical Society annual meeting, 
Las Vegas, NV, USA, 27 Mar-2 Apr 1982) 

Am. Chem. Soc., Div. Pet. Chem., Prepr., 27: No. 1, 
155-168(Mar 1982) 

Am. Chem. Soc., Div. Pet. Chem., Prepr., 27: No. 1, 
86-95(Mar 1982) 

Am. Chem. Soc., Div. Pet. Chem., Prepr., 27: No. 1, 
111-127(Mar 1982) 

(4. meeting on ultra high vacuum techniques for ac- 
celerators and storage rings, Oho, Ibaraki, Japan, 12- 
13 Mar 1982) 

See KEK-82-3 

(International topical meeting on ICF research by 
light-ion beam, Nagaoka, Niigate, Japan, 11-12 May 


borg, Sweden, 7-21 Jun 1982) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(international conference on ion beam 

of materials, Grenoble, France, 6-10 Sep op 

See LYCEN-8239 

(Seminar on determination methods for plutonium as 
applied in the field of reprocessing, Karlsruhe, F.R. 
Germany, 15 Oct 1982) 

See KFK-3578 

(49. conference of the Israel Chemical Society, Tel- 
Aviv, Israel, 10-11 Oct 1982) 

See INIS-mf-9072 

(Conference on ceramic science - emergent process 
methods for high technology ceramics, Raleigh, NC, 
USA, 8-10 Nov 1982) 

Plenum Press, DPPC, 233 Spring Street, New York, 
NY 10013 


DE85780065 


DE85780079 


DE85780077 


DE85780063 


DE85780074 


DE85780067 


DE85000275 


DE84751878 


DE84752239 


DE85780018 


T184017588 
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10:2411 


10:3978 


10:2438 


10:3719 


10:3143 


10:2158 
10:2159 
10:2160 
10:2161 


10:3960 


10:3396 


10:4042 


10:2439 


10:1835 
10:1836 


10:1837 


10:4057 


10:3914 


10:2624 


10:2741 
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Availability 
Source 


(2. international topical meeting on nuclear reactor 
hydraulics (ANS), Santa Barbara, CA, USA, 

11-13 Jan 1983) 
See CEA-CONF-7163 
See CEA-CONF-7164 
(Colloquium on the decommissioning of the NS Otto 
Hahn, Geesthacht, F.R. Germany, 26 Jan 1983) 
See GKSS-83/E/69 
(185. American Chemical Society national meeting, 
Seattle, WA, USA, 20-25 Mar 1983) 
Am. Chem. Soc., Div. Pet. Chem., Prepr., 28: No. 1, 
58-72(Feb 1983) 
Am. Chem. Soc., Div. Pet. Chem., Prepr., 28: No. 1, 
236-241(Feb 1983) 
Am. Chem. Soc., Div. Pet. Chem., Prepr., 28: No. 1, 
177-180(Feb 1983) 
Am. Chem. Soc., Div. Pet. Chem., Prepr., 28: No. 1, 
114-122(Feb 1983) 
(8. European formation evaluation symposium, 
London, UK, 14-15 Mar 1983) 
See CEA-CONF-7188 
(163. Electrochemical Society meeting, San Francis- 
co, CA, USA, 8-13 May 1983) 
See LBL-17014-Rev. 
(6. international conference on radiation shielding, 
Tokyo, Japan, 16-20 May 1983) 
See CEA-CONF-7155 
See CEA-CONF-7153 
See CEA-CONF-7154 
(4. Electrochemical Society international symposium 
on molten salts, San Francisco, CA, USA, 8-13 May 
1983) 
Proc. - Electrochem. Soc., 84-2: 489-497(May 1983) 
(Conference on materials and new processing tech- 
nologies for photovoltaics, San Francisco, CA, USA, 
9-13 May 1983) 
Proc. - Electrochem. Soc., 83-11: 232-244(May 1983) 
Proc. - Electrochem. Soc., 83-11: 291-313(May 1983) 
Proc. - Electrochem. Soc., 83-11: 325-345(May 1983) 
Proc. - Electrochem. Soc., 83-11: 266-279(May 1983) 
Proc. - Electrochem. Soc., 83-11: 245-254(May 1983) 
Proc. - Electrochem. Soc., 83-11: 221-231(May 1983) 
Proc. - Electrochem. Soc., 83-11: 119-131(May 1983) 
(Recent results of /sup 15/N tracer technique in 
medicine symposium, Rostock, German D.R., 29 
May-1 Jun 1983) 

See Zfl-Mitt-77 
(IEEE Power Engineering Society summer 
Los Angeles, CA, USA, 17-22 Jul 1983) 
Los Angeles, CA, USA; Institute of Electrical and 
Electronics Engineers (1983). 
(9. AIRAPT international high pressure conference, 
Albany, NY, USA, 25-29 Jul i983) 
See UCRL-89006 
(International conference on atomic collisions in 
solids, Bad Iburg, F.R. Germany, 18-22 Jul 1983) 
Nucl. Instrum. Methods Phys. Res., Sect. B, 230: No. 
1-3, 448-452(Mar 1984) 
Nucl. Instrum. Methods Phys. Res., Sect. B, 230: No. 
1-3, 733-736(Mar 1984) 
(3. summer school on high-energy particle accelera- 
tors, Batavia, IL, USA, 1 Jul 1983) 
See .BL-17714 
(186. national meeting of the American Chemical So- 
ciety, Washington, DC, USA, 28 Aug-2 Sep 1983) 

r. Pap., Am. Chem. Soc., Div. Fuel Chem., 28: 
No. 5, 330-337(1983) 
(International meeting on light-water reactor severe 
accident evaluation, Cambridge, MA, USA, 28 Aug-1 
Sep 1983) 
See CEA-CONF-7183 
(11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's, 
Scottsdale, AZ, USA, 1-3 Aug 1983) 
Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 73- 
7T4Aug 1983) 
(Joint meeting of American Crystallographic Asso- 
ciation and Denver X-ray conference, Snowmass, 
CO, USA, 1 Aug 1983) 
See DOE/ER/45098-4 
(ICOSM international conference on on-line surveil- 
lance and monitoring, London, UK, 31 Aug-2 Sep 
1983) 
See N-84-25796 


DE84751860 
DE84751861 


DE84752243 


DE84751876 


DE85000674 


DE84751859 
DE84751862 
DE84751863 


DE85780083 


DE85001039 


DE84751879 


10:2338 
10:2267 


10:2359 


10:1912 
10:1920 
10:1921 
10:1922 


10:2115 
10:2116 
10:2117 
10:2118 
10:2119 
10:2120 
10:2121 
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(12. Nordic Sociology conference, Stavanger, 
Norway, 1 Aug 1983) 
Rogaland agg gS Rogaland, Norway TI85900168 10:2459 
spectroscopy (SAS-83), 
Berkeley, CA, USA, 6 Sep 1983) 
J. Opt. Soc. Am. B: Opt. Phys., 1: 314-316(Apr 1984) 10:3641 
i i Albu: 


. Mater., 122: No. 1-3, 821-826(May 1984) 10:2436 
Mater., 122: No. 1-3, 111-116(May 1984) 10:2650 
Mater., 122: No. 1-3, 134-139(May 1984) 10:2651 
Mater., 122: No. 1-3, 783-788(May 1984) 10:2652 
. Mater., 122: No. 1-3, 709-714(May 1984) 10:2653 
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(Society of Mining Engineers of AIME fall meeting, 
Salt Lake City, UT, USA, 19-21 Oct 1983) 

Prepr., Soc. Min. Eng. AIME, 83-383: 8(Oct 1983) 
(Seminar on the environmental transfer to man of ra- 
dionuclides released from nuclear installations, Brus- 
sels, Belgium, 17-21 Oct 1983) 

See CEA-CONF-7187 

(Specialists meeting on yields and decay data of fis- 
sion product nuclides, Upton, NY, USA, 24-27 Oct 
1983) 

See CEA-CONF-7180 

(Joint meeting of the Basic Science and Nuclear Di- 
visions of the American Ceramic Society, Columbus, 
OH, USA, 30 Oct-2 Nov 1983) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Nuclear Energy Agency Committee on reactor 
physics meeting, Oak Ridge, TN, USA, 17-21 Oct 
1983) 

See CEA-CONF-7178 

See CEA-CONF-7179 

(NRC core melt information meeting, Oak Ridge, 
TN, USA, 19-21 Oct 1983) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(AEA specialists on mechanical properties of struc- 
tural materials, Chester, UK, 10-14 Oct 1983) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(11. Society of Optical Engineers conference on ther- 
mosense, Chicago, IL, USA, 2-5 Oct 1983) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(French-Japanese colloquium on comparison between 
hadronic and nuclear research at intermediate ener- 
gies, Dogashima, Japan, 3-7 Oct 1983) 

See CEA-CONF-7151 

(NATO-AGARD symposium on combustion prob- 
lems in turbine engines, Cesme, Turkey, 3-7 Oct 
1983) 

See N-84-24732 

(DECD-NEA-CSNI specialist meeting on water re- 
actor containment safety, Toronto, Canada, 17-21 
Oct 1983) 

See CEA-CONF-7186 


USA, 16-31 Oct 1983) 

NTIS, PC A03/MF A01 (GPO Dep.) 

(Workshop on reactor based fundamental physics, 

Grenoble, France, 7-9 Nov 1983) 

J. Phys. (Paris), Collog., 45: 21-26(Mar 1984) 

J. Phys. (Paris), Collog., 45: 27-30(Mar 1984) 

(3. workshop on isotopes in nature, Leipzig, German 

D.R., 15-18 Nov 1983) 

See Zfl-Mitt-80 

pe g on fuel reprocessing, Paris, France, 8 Nov 

See CEA-CONF-7200 

(Seminar on radiation protection of fast reactors, 

Moscow, USSR, 15-21 Nov 1983) 

See CEA-CONF-7182 

(3. miniconference on coincidence reactions with 
ic probes, Amsterdam, Netherlands, 14- 

15 Nov 1983) 

See INIS-mf-9077 

(US/Japan joint workshop on a-bomb dosi 

sessment, Hiroshima, Japan, 8-9 Nov 1983) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(10. symposium on fusion engineering, Philadelphia, 

PA, USA, 5-9 Dec 1983) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(6. Miami international conference on alternative 

energy sources, Miami Beach, FL, USA, 12-14 Dec 

1983) 

Alternative Energy Sources, 422-424(Dec 1983) 

(Workshop on supersymmetry in physics, Los 

Alamos, NM, USA, 15-20 Dec 1983) 

See LA-UR-84-2861 

(Symposium on advances in crustacean 

gy, Philadelphia, PA, USA, 27-29 Dec 1983) 

NTIS, PC A03; 3 

(22. international meeting on nuclear physics, 

Bormio, Italy, 23-28 Jan 1984) 

See CEA-CONF-7198 

See CEA-CONF-7197 

See CEA-CONF-7168 
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(Meeting CEA-GKAE, Cadarache, France, 30 Jan-2 
Feb 1984) 

See CEA-CONF-7170 

See CEA-CONF-7169 

See CEA-CONF-7174 

See CEA-CONF-7173 

(12. international workshop on gross properties of 
nuclei and nuclear excitations, Hirschegg, Austria, 
16-21 Jan 1984) 

See CEA-CONF-7196 

(Active tectonic and magmatic process in Long 
Valley Caldera, California conference, Napa, CA, 
USA, 24-27 Jan 1984) 

See UCRL-90278 

(3. international modal analysis conference, Orlando, 
FL, USA, 28-31 Jan 1984) 

See 84C 

(17. midyear topical meeting of the Health Physics 
Society, Pasco, WA, USA, 5-9 Feb 1984) 

See HEDL-SA-3070-FP 

(6. symposium on management of uranium mill tail- 
ings, low-level waste, and hazardous waste, Ft. Col- 
lins, CO, USA, 1-3 Feb 1984) 

See PNL-SA-11657 

(Workshop on geophysical modeling of the Long 
Valley Caldera, Berkeley, CA, USA, 8-9 Feb 1984) 
See LBL-18106 

(12. symposium on explosives and pyroteckinics, San 
Diego, CA, USA, 13-15 Mar 1984) 

See SAND-83-1893C 

(US-Japan information exchange seminar on photo- 
chemical energy solar conversion, Okazaki, Japan, 
12-15 Mar 1984) 

NTIS, PC A02/MF A011; 1 (GPO Dep.) 

(4. topical workshop on proton antiproton collider 
physics, Bern, Switzerland, 5-8 Mar 1984) 

See DOE/ER/40008-58 

(Major Materials Faciliti:s Committee of the Nation- 
al Research Council seminar, Washington, DC, USA, 
17-20 Mar 1984) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
(international symposium on risks and benefits of 
energy systems, Juelich, F.R. Germany, 9-13 Apr 
1984) 

See LAEA-SM-273/12 

(Energy from biomass technical review meeting, 
Portland, OR, USA, 23-25 Apr 1984) 

See ANL/CNSV-TM-146 

San Diego, CA, USA, 9 Apr 1984) 

See HEDL-SA-2995-FP 

(National Independent Coal Operators’ Association 
annual meeting, Lexington, KY, USA, 26-28 Apr 
1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(3. Pfeffercorn conference, Ocean City, MD, USA, 
10-14 Apr 1984) 

See LBL-18214 

@ritish Ecological Society meeting, London, UK, 1 
Apr 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(6. international conference on plasma surface inter- 
actions in controlled fusion devices, Nagoya, Japan, 
14-18 May 1984) 

See PPPL-2120 

(Linear accelerator conference, Darmstadt-Seeheim, 
F.R. Germany, 7-11 May 1984) 

See LBL-17165 

(International symposium on observation of the conti- 
nental crust through drilling, Tarrytown, NY, USA, 
20-25 May 1984) 

See UCRL-91395 

(16. biomass thermochemical conversion contractors 
meeting, Portland, OR, USA, 8-9 May 1984) 

See PNL-SA-12403 

(Conference on the intersections between particle and 
nuclear physics, Steamboat Springs, CO, USA, 23-30 
May 1984) 

See TRI-PP-84-46 

(International workshop on interacting boson-boson 
and boson-fermion systems, Gull Lake, MI, USA, 28- 
30 May 1984) 

See LA-UR-84-3086 
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(Workshop on applicatons of circularly polarized 
synchrotron radiation, Albuquerque, NM, USA, 18- 
20 May 1984) 

See LBL-18313 

(Annual technical conference of the Society of Plas- 
tics Engineers, New Orleans, LA, USA, 1 May 1984) 
See UCRL-90011 

(SPRA EURATOM school on computer simulation 
in physical metallurgy, Ispra, Italy, 21-25 May 1984) 
See UCRL-90903 

See UCRL-90905 

(Workshop on heterogeneous atmospheric chemistry, 
Vienna, Austria, 7-11 May 1984) 

See BNL-35208 

(7. international symposium on the unification of 
finite element, finite difference and the calculus of 
variations, Storrs, CT, USA, 4 May 1984) 

See BNL-35211 

(Conference on improving U.S. energy security, 
Washington, DC, USA, 31 May-1 Jun 1984) 

NTIS, PC A04/MF A0O1 (GPO Dep.) 

(9. annual plasma seminar, Palo Alto, CA, USA, 21 
May 1984) 

See SAND-84-1926C 

(12. international symposium on effects of radiation 
on materials, Williamsburg, VA, USA, 18-20 Jun 
1984) 

See HEDL-SA-3025-FP 

See PNL-SA-11780 

(International conference on plasma physics, Lau- 
sanne, Switzerland, 27 Jun-3 Jul 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(29. annual meeting of the Health Physics Society, 
New Orleans, LA, USA, 3-7 Jun 1984) 

See UCRL-90177 

(20. AIAA/ASME/SAE joint propulsion conference, 
Cincinnati, OH, USA, 11-13 Jun 1984) 

See N-84-24999 

(9. international CODATA conference, Jerusalem, 
Israel, 24-28 Jun 1984) 

See LBL-18338 

(18. annual conference on trace substances in envi- 
ronmental health, Columbia, MO, USA, 4 Jun-7 Apr 
1984) 

See UCRL-90332 

(International conference on fusion reactions below 
the Coulomb barrier, Cambridge, MA, USA, 13-15 
Jun 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(Intersections between nuclear and particle physics 
conference, Dortmund, F.R. Germany, 1 Jun 1984) 
See LA-UR-84-2764 

(25. plenary session of COSPAR, Graz, Austria, 25 
Jun-7 Jul 1984) 

See LA-UR-84-3331 

(11. international conference on neutrino physics and 
astrophysics, Nordkirchen bei Dortmund, F.R. Ger- 
many, 11-16 Jun 1984) 

See BNL-35205 

(15. international symposium on multiparticle dynam- 
ics, Lund, Sweden, 11-16 Jun 1984) 

See ANL-HEP-PR-84-56 

See BNL-35294 

(4. international conference on ultrarelativistic nucle- 
us-nucleus collisions - QUARK MATTER ‘84, Hel- 
sinki, Finland, 17-24 Jun 1984) 

See BNL-35132 

See LBL-18310 

See BNL-35237 

See BNL-35240 

(Design and utilization of the superconducting super 
collider summer study, Snowmass, CO, USA, 23 Jun- 
13 Jul 1984) 

See FNAL-84/81-T 

See SLAC-PUB-3429 

See FNAL/C-84/76-T 

See FNAL/C-84/77-T 

See FNAL/C-84/83-T 

See FNAL/C-84/78-T 

See SLAC-PUB-3426 

See BNL-35386 

See BNL-35263 

See DOE/ER/40008-63 
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See SLAC-PUB-3428 

See ANL-HEP-CP-84-63 

(Symposium on tumor promotion and enhancement 

in the etiology of human and experimental respirato- 
ry tract carcinogenesis, Williamsburg, VA, USA, 17- 

20 Jun 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Skin carcinogenicity: experimental and 

aspects symposium, Rouen, France, 18-22 Jun 1984) 

See PNL-SA-11519 

(Solar-terrestrial prediction workshop, Meudon, 

France, 18-19 Jun 1984) 

See LA-UR-84-3325 

(Engineering Foundation conference on compressibil 

ity phenomena in subsidence, Henniker, NH, USA, 

29 Jul-3 Aug 1984) 

See UCRL-91583 

(Specialist meeting on liquid metal thermal hydraulics 

in core, plena and pipes, Richland, WA, USA, 31 Jul- 

3 Aug 1984) 

See HEDL-SA-3161 

(Progress in quantitative NDE, San Diego, CA, 

USA, 8-13 Jul 1984) 

See UCRL-90743 

(Symposium on glass science and technology, prob- 

lems and prospects for 2004, Vienna, Austria, 1-5 Jul 

1984) 

See UCRL-91384 

(22. international conference on high energy physics, 

Leipzig, German D.R., 19-25 Jul 1984) 

See DOE/ER/13065-394 

See ANL-HEP-CP-84-59 

See SLAC-PUB-3420 

See LBL-18320 

See SLAC-PUB-3438 

(ion beam modification of materials conference, 

Ithaca, NY, USA, 16-20 Jul 1984) 

NTIS, PC A03/MF AO1; 1 (GPO Dep.) 

(Microbeam Analysis Society analytical electron mi- 

croscopy meeting, Bethlehem, PA, USA, 19 Jul 

1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(9. international congress on photobiology, Philadel- 

phia, PA, USA, 3 Jul 1984) 

See LA-UR-84-3340 

(international conference on particles and nuclei, 

Heidelberg, F.R. Germany, 30 Jul-3 Aug 1984) 

See LBL-18320 

See LA-UR-84-2411 

(NRL-NSWC workshop on local and methods 

of dynamics, Silver Spring, MD, USA, 23-26 Jul 

1984) 

See LBL-18302 

See LBL-18314 

(7. European symposium on antiproton interactions, 

Durham, UK, 913 Jul Jul 1984) 

See ANL-HEP-CP-84-65 

See BNL-35239 

(Advances in x-ray analysis conference, Denver, CO, 

USA, 30 Jul-3 Aug 1984) 

See UCRL-90700 

(Joint international conference on vapor growth and 

epitaxy and American conference on crystal growth, 

Atlantic City, NJ, USA, 16-19 Jul 1984) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(American Mathematical Society/SIAM meeting, 

Santa Fe, NM, USA, 23 Jul-4 Aug 1984) 

See LA-UR-84-2937 

(ANS International topical meeting on fuel reprocess- 

ing and waste management, Jackson Hole, WY, 

USA, 26-29 Aug 1984) 

See PNL-SA-12404 

See PNL-SA-11913 

G. Tate Ge ae 

climate, Stockholm, Sweden, 20-24 Aug 1984) 

NTIS, PC A02; 3 

(Intersociety energy conversion engineering 

ence, San Francisco, CA, USA, 19-24 Aug 1984) 

See N-84-24708 

(188. meeting of the American Chemical 

Philadelphia, PA, USA, 26-31 Aug 1984) 
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(18. DOE nuclear airborne waste management and 
air cleaning conference, Baltimore, MD, USA, 13-16 
Aug 1984) 

See PNL-SA-12043 

See PNL-SA-12187 

(Geothermal Resources Council annual meeting, 
Reno, NV, USA, 27-29 Aug 1984) 

See PNL-SA-12201 

(Design, construction and operation of nuclear power 
plants conference, Portland, OR, USA, 5-8 Aug 
1984) 

See HEDL-SA-3162-FP 

(22. national heat transfer conference, Niagara Falls, 
NY, USA, 5-8 Aug 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(17. international conference on low temperature 
physics, F.R. Germany, 15-22 Aug 1984) 
See LBL-18191 

(5. symposium on the transfer and utilization of par- 
ticulate control technology, Kansas City, MO, USA, 
27-30 Aug 1984) 

See PNL-SA-12382 

(SPIE annual technical symposium, San Diego, CA, 
USA, 19-24 Aug 1984) 

See UCRL-90555 

(International conference on luminescence, Madison, 
WI, USA, 13-17 Aug 1984) 

See BNL-35268 

(International symposium on heavy ion physics, Mt. 
Fuji, Japan, 27-31 Aug 1984) 

See LBL-18240 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(DOE hazard classification for insensitive high explo- 
sives conference, Houston, TX, USA, 28-30 Aug 
1984) 

See UCRL-91420 
(2. on high-energy ion-atom collision proc- 
esses, Debrecen, Hungary, 27-28 Aug 1984) 

See PNL-SA-12495 

(Rural Sociological Society meeting on issues in 
social impact analysis: natural resource agencies, Col- 
lege Station, TX, USA, 22-25 Aug 1984) 

NTIS, PC A02/MF A0O1 (GPO Dep.) 

(3. international ORACLE user group conference, 
San Francisco, CA, USA, 19-22 Aug 1984) 

See UCRL-90636 

(6. Japanese Society of Photomedicine and Photobio- 
logy, Tau, Japan, 3-4 Aug 1984) 

NTIS, PC A02; 3 

(Rocky Mountain conference, Denver, CO, USA, 5-9 
Aug 1984) 

See HEDL-SA-3091-Rev.1 

(Plant breeding research forum, Sayzata, MN, USA, 
21-23 Aug 1984) 

See BNL-35224 

(American Institute of Physics conference, Taos, 
NM, USA, 6-11 Aug 1984) 

See LA-UR-84-3230 

See LA-UR-84-3097 

(4. international conference on nuclear war, Erice, 
Sicily, Italy, 19-24 Aug 1984) 

See UCRL-91356 

(International symposium on nuclear orientation and 
nuclei far from stability, Leuven, Belgium, 28-31 Aug 
1984) 

See BNL-35326 

(8. international colloquium oin EUV and X-ray 
spectroscopy of astrophysical and laboratory p! 
Washington, DC, USA, 27-29 Aug 1984) 

See UCRL-91411 

(ANS topical meeting on reactor physics and shield- 
ing, Chicago, IL, USA, 17-19 Sep 1984) 

NTIS, PC A02/MF AOI (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(5. ASTM-Euratom symposium on reactor 
Geesthacht, F.R. Germany, 24-28 Sep 1984) 

NTIS, PC A02/MF AO}; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See prea osatt 

(Capture gamma-ray spectroscopy conference, Knox- 
ville, TN, SOSA, 1 10.14 Sep 1984) 
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NTIS, PC A02/MF A01 (GPO Dep.) 

See BNL-35320 

See BNL-35324 

See BNL-35322 

See BNL-35321 

(10. international conference on plasma physics and 


See GA-A-17694 
See GA-A-17705 
See DOE/ET/53088-159 
(13. symposium on fusion technology, Varese, Italy, 
24-28 Sep 1984) 
See LA-UR-84-2863 
See UCRL-90665 
See GA-A-17544 
(5. APS topical conference on high temperature 
plasma diagnostics, Tahoe City, CA, USA, 16-20 Sep 
1984) 
See UCRL-91507 
See UCRL-91270 
See UCRL-91223 
See GA-A-17706 
See GA-A-17703 
See LBL-18359 
See UCRL-91317 
See GA-A-17712 
(Applied superconductivity conference, San Diego, 
CA, USA, 9-13 Sep 1984) 

See LA-UR-84-2608 
See LBL-17633 
See BNL-35251 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(DOE and DOE contractors’ occupational safety and 
health conference, San Diego, CA, USA, 11-13 Sep 
1984) 
See DP-MS-84-105 
(11. annual conference of the American Society for 
Quality Control’s Energy Division, Las Vegas, NV, 
USA, 16-19 Sep 1984) 
See HEDL-SA-3176 
(Conference on non-radiological evacuation risks 
during a nuclear plant emergency, University Park, 
PA, USA, 27-28 Sep 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(CSNI specialist meeting on aerosols in reactor 
safety, Karlsruhe, F.R. Germany, 4-6 Sep 1984) 
See SAND-84-1797C 
(6. annual Low-Level Waste Management Program 
participants’ information meeting, Denver, CO, USA, 
11-13 Sep 1984) 
See DP-MS-84-84 
See PNL-SA-12560 
See PNL-SA-12518 
(American Association of Cost Engineers Kansas 
aaa: ils lm mara at 
See BDX-613-3108 
(7. international conference on atomic masses and 
fundamental constants (AMCO-7), Darmstadt-See- 
heim, F.R. Germany, 3-7 Sep 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
See LA-UR-84-2960 
See LBL-18230 
See BNL-35297 
See LA-UR-84-3055 
(Free electron laser conference, Castelgandolfo, Italy, 
3-7 Sep 1984) 
See LBL-18315 
(International colloquium on the physics and physico- 
chemistry of highly condensed matter, Auossis, 
France, 11-14 Sep 1984) 
See UCRL-91364 
See LA-UR-84-2799 
G. Adriatic international conference on nuclear phys- 
ics: fundamental problems in heavy-ion collisions, 
Hvar, Yugoslavia, 24-29 Sep 1984) 
See LBL-18357 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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Availability 
Source 


(12. world conference of the International Nuclear 

Target Development Society, Antwerp, Belgium, 25- 

28 Sep 1984) 

See LA-UR-84-2951 

(IAEA nuclear power course on electric systems ex- 

pansion planning, Argonne, IL, USA, 17 Sep 1984) 

NTIS, 1 PC A04/MF AOI; 1 (GPO Dep.) 

(TAPPI research and development conference, Ap- 

pleton, WI, USA, 30 Sep-3 Oct 1984) 

See PNL-SA-12401 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(5. topical conference on high temperature plasma 

diagnostics, Lake Tahoe, NV, USA, 16-20 Sep 1984) 

See UCRL-91504 

See UCRL-91500 

See UCRL-91506 

(S. spenpeilian'as- indie ttatdainy Munich, F.R. 

Germany, 17-21 Sep 1984) 

See PNL-SA-12540 

. international symposium on high energy spin 
ysics, Marseille, France, 12-19 Sep 1984) 

fm BNL-35269 

(Workshop on coherent and collective Properties of 

relativistic E-beams and radiation, 

Villa Olmo, Como, Italy, 13-16 Sep 1984) 

See UCRL-91123 

(NATO advanced study institute on physics and en- 

gineering of medical imaging, Maratea, Italy, 24 Sep- 

5 Oct 1984) 

See BNL-35349 

(13. congress of International Union 

phy, Hamburg, F.R. Germany, 9-18 rel 1984) 

See PNL-SA-12490 

(International conference on charge density waves in 

solids, Budapest, Hungary, 3-7 Sep 1984) 

See BNL-35248 

(Society for Risk Analysis annual meeting, Knoxville, 

TN, USA, 30 Sep-3 Oct 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(ESARDA specialists meeting, Ispra, Italy, 10-12 Sep 

1984) 

See LA-UR-84-2782 

(Workshop on electron cooling, Karlsruhe, F.R. Ger- 

many, 22-26 Sep 1984) 

See SLAC-PUB-3445 

Goint European Torus (JET)undertaking meeting, 

Abington, UK, 21 Sep 1984) 

NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A05/MF A0O1; 1 (GPO Dep.) 
(Personnel radiation dosimetry symposium, Knox- 
ville, TN, USA, 15-18 Oct 1984) 

NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
(Instrumentation for heavy ion nuclear research con- 
ference, Oak Ridge, TN, USA, 22-26 Oct 1984) 

See LBL-18380 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 

(Nuclear science symposium, Orlando, FL, USA, 31 
Oct-2 Nov 1984) 

See UCRL-91682 

See LA-UR-84-3298 

See LA-UR-84-3391 

See LA-UR-84-3403 

See LA-UR-84-3380 

See LA-UR-84-3379 

See LA-UR-84-3393 

See LA-UR-84-3394 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

NTIS, PC A02/MF AOl1; 1 (GPO Dep.) 

See MLM-3198(OP) 

(International conference on nuclear and radioche- 
— Lindau, Bodensee, F.R. Germany, 8-12 Oct 
1 

See PNL-SA-12113 

(Specialists’ meeting on reactor noise - SMORN IV, 
Dijon, France, 15-19 Oct 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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Availability 
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(27. ORNL-DOE conference on analytical chemistry 
in energy technology, Knoxville, TN, USA, 2-4 Oct 
1984) 

See DP-MS-84-72 

(16. national SAMPE technical conference on materi- 
als and processes, Albuquerque, NM, USA, 9-11 Oct 


Society 
, Portland, OR, USA, 15-19 


See PNL-SA-12153 

(European wind energy conference and exhibition, 
Hamburg, F.R. Germany, 23-26 Oct 1984) 

See SAND-84-0547C 

(Statistics symposium on national energy issues, Seat- 
tle, WA, USA, 16-18 Oct 1984) 

See LA-UR-84-3193 

(Human Factors Society annual meeting, San Anto- 
nio, TX, USA, 22-26 Oct 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A0O1 (GPO Dep.) 

(Coal transportation costing and modelling seminar, 
Kansas City, MO, USA, 15 Oct 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Symposium on polymer research at synchrotron ra- 
diation sources, Upton, NY, USA, 29-31 Oct 1984) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Joint lubrication conference, San Diego, CA, USA, 
22-24 Oct 1984) 

See N-84-24808 

(12. water reactor safety research information meet- 
ing, Gaithersburg, MD, USA, 23-26 Oct 1984) 

See UNI-SA-132 

See SAND-84-2172C 

See SAND-84-1868C 

See SAND-84-2078C 

See LA-UR-84-3318 

See LA-UR-84-3284 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Workshop on the management of airfield lighting, 
Clearwater Beach, FL, USA, 25-26 Oct 1984) 

NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 

(7. heat pump technology conference, Tulsa, OK, 
USA, 15-16 Oct 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02; 3 

(Fall meeting of the Western States Section of the 
Combustion Institute, Stanford, CA, USA, 22-23 Oct 
1984) 

See LBL-18531 

See UCRL-91636 

See LBL-18535 

(Scientific seminar on the behavior of technetium in 
the environment, Cadarache, France, 23-26 Oct 1984) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
(Symposium on the use of nonstandard subsized 
specimens for irradiated testing, Albuquerque, NM, 
USA, 2 Oct 1984) 

See HEDL-SA-2984-FP 

(European late effects projects conference on metals 
in bone, Angers, France, 11-13 Oct 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(National safety congress, Chicago, IL, USA, 15-18 
Oct 1984) 

See UCRL-91596 

(DOE model validation workshop, Charleston, SC, 
USA, 23-26 Oct 1984) 

See UCRL-91664 

See PNL-SA-12670 

(Plutonium/uranium recovery operations conference, 
Oak Ridge, TN, USA, 16-18 Oct 1984) 

See LA-UR-84-3233 

(6. Biennial computer use by engineers symposium 
(CUBE), Los Alamos, NM, USA, 10-12 Oct 1984) 
See LA-10240-C 
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(@irect coal liquefaction contractors review 

Albuquerque, NM, USA, 17-18 Oct 1984) 

See SAND-84-1499C 

(Monte Carlo methods in nuclear reactor analysis, 

Ispra, Italy, 8-12 Oct 1984) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(US/Japan workshop on tritium radiobiology and 

health physics, Tokyo, Japan, 29 Oct-1 Nov 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See DP-MS-84-117 

(Symposium of northeastern accelerator 

Stony Brook, NY, USA, 15-18 Oct 1984) 

See LA-UR-84-3191 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Advances in health risk assessment for systemic toxi- 

cants and chemical mixtures meeting, Cincinnati, OH, 

USA, 23-25 Oct 1984) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(Gyrotron user/ i 

MD, USA, 2-4 Oct 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(9. international conference on infrared and millime- 

ter waves, Takarazuka, Osaka, Japan, 22-26 Oct 

1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Cornell symposium on new directions in astrophys- 

ics, Ithaca, NY, USA, 3 Oct 1984) 

See SLAC-PUB-3458 

(DOE geothermal technology conference, El Centro, 

CA, USA, 16-18 Oct 1984) 

See LA-UR-84-3252 

(S. international meeting on radiation processing, San 
i CA, USA, 21-26 Oct 1984) 

NTIS, PC A03/MF A01 (GPO Dep.) 

(GRI basic research contgractor’s review meeting on 

gaseous fuel synthesis from inorganic resources, 

Schaumberg, IL, USA, 17-18 Oct 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(DOE workshop on corrosion in electrochemical sys- 

tems, Seattle, WA, USA, 1 Oct 1984) 

See PNL-SA-12425 

(Joint meeting of the American Nuclear Society and 

the Atomic Industrial Forum, Washington, DC, 

USA, 11-16 Nov 1984) 

See LA-UR-84-1948 

NTIS, PC A02/MF AOl1; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AO01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See HEDL-SA-3204-FP 

NTIS, PC A02/MF A01 (GPO Dep.) 

See LA-UR-84-3458 

(International conference on power plant simulation, 

Mexico City, Mexico, 19-21 Nov 1984) 

See UNI-SA-127 

(8. conference on the of accelerators in 

research and industry, Denton, TX, USA, 12-14 Nov 

1984) 

See SAND-84-1478C 

See LBL-18415 

See UCRL-90935 

See LA-UR-84-3149 

See LA-UR-84-3349 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(AIChE annual meeting, San Francisco, CA, USA, 

25-29 Nov 1984) 

See IS-M-515 

See IS-M-517 

See IS-M-516 

(1. international photovoltaic science and engineering 

conference and exhibition, Kobe, Japan, 13-16 Nov 


(Symposium on the scientific basis for nuclear waste 
management, Boston, MA, USA, 26-29 Nov 1984) 
See UCRL-90875 

See LA-UR-84-3054 

See LA-UR-84-3383 
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Availability 
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See SAND-84-1118C 
See SAND-84-1147C 
See SAND-84-0810C 
See SAND-84-1949C 
(5. information exchange meeting on debris coolabi- 
lity, Los Angeles, CA, USA, 7-9 Nov 1984) 
See SAND-84-1144C 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, scat aa A01; 1 (GPO Dep.) 
and magnetic materials conference and 
exhibit, San Diego, CA, USA, 27-30 Nov 1984) 
See LA-UR-84-3159 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(American Association of Cost Engineers Region IV 
annual seminar, Ann Arbor, MI, USA, 2 Nov 1984) 
See BDX-613-3108 
(5. DOE environmental protection information meet- 
ing, Albuquerque, NM, USA, 6-8 Nov 1984) 
See LA-UR-84-3448 
(6. international post accident heat removal confer- 
ence, Los Angeles, CA, USA, 7-9 Nov 1984) 
See SAND-84-1916C 
(international conference on applied lasers and elec- 
tro optics, Boston, MA, USA, 12-15 Nov 1984) 
See K/TS-11-504 
(international wire and cable symposium, Reno, NV, 
USA, 13-15 Nov 1984) 
See UCRL-90670 
(EPRI steam generator owners group IGA/SCC 
contractors workshop, Clearwater Beach, FL, USA, 
27 Nov-2 Dec 1984) 
See BNL-35200 
(Air Force/Navy science engineering symposium, 
Norfolk Naval Air Station, VA, USA, 14-16 Nov 
1984) 
See SAND-84-1995C 
(12. ACM speical interest group on university and 
computing services user conference, Reno, 
NV, USA, 11-14 Nov 1984) 
See SLAC-PUB-3422 
(Japan/US joint symposium on compact toroid re- 
search, Hiroshima, Japan, 13-15 Nov 1984) 
See LA-UR-84-3368 
See LA-UR-84-3289 
(National Institute for Management Research confer- 
ence on personal computers in business, Chicago, IL, 
USA, 14-16 Nov 1984) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(ASME winter annual meeting, New Orleans, LA, 
USA, 9-13 Dec 1984) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
See LA-UR-84-1538 
See SAND-84-0867C 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
(6. international conference on fracture, New Delhi, 
India, 4-10 Dec 1984) 
See BNL-33842 
(International chemical congress of Pacific Basin So- 
cieties, Honolulu, HI, USA, 16-21 Dec 1984) 
NTIS, PC A02/MF AOI (GPO Dep.) 
(IUTAM conference on soil mechanics, Austin, TX, 
USA, 1 Dec 1984) 
See SAND-84-1015C 
(31. national vacuum symposium, Reno, NV, USA, 3- 
7 Dec 1984) 
See UCRL-91568 
See UCRL-90951 
See SAND-84-1462C 
(International electron devices meeting, San Francis- 
co, CA, USA, 10-12 Dec 1984) 
See SAND-84-1597C 
See SAND-84-1574C 
(International workshop on modelling and perform- 
ance evaluation of parallel systems, Grenoble, 
France, 14-26 Dec 1984) 
See LA-UR-84-3118 
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Report Availability Abstract 
Number Source Number 


CONF-841246- (1. international conference on fusion reactor materi- 
als, Tokyo, Japan, 3-6 Dec 1984) 
1 See LA-UR-84-3137 DE85000652 10:2622 
coo- 
See CONF-841 105-34 DE85000876 10:3916 
See DOE/EV/12529-26 DE85000021 - 10:3363 
See LA-UR-84-2411 DE85001503 10:3675 
See LA-UR-84-2143 T185001502 10:3674 
See LA-UR-84-921 T185001501 - 10:3742 
CRO-RK- 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands i 10:1783 


See NE-FBA-82-19 DE84752044 10:1738 
82-112 See NE-FBA-82-19 DE84752044 10:1738 
See NE-FBA-82-19 DE84752044 MN 10:1738 
DAS- 
30 See CEA-CONF-7184 DE84751869 10:2341 
42 See CEA-CONF-7185 DE84751881 10:2342 
43 See CEA-CONF-7187 DE84751882 - 10:3305 
46 See CEA-CONF-7183 DE84751879 10:2340 
48 See CEA-CONF-7186 DE84751880 10:2311 
DIA-DST- 
2700Z-002-84 See AD-A-141906/8 10:2997 
DOE/AL/18071- 
T3 
DOE/BC/00046- 
25 
DOE/BC/10082- 
24 
DOE/BC/10216- 
14 
DOE/BC/10328- 
7 
DOE/BC/10660- 
1 
DOE/BC/99880- 
3 
DOE/BP- 
277 NTIS, PC A08/MF A01; 1 (GPO Dep.) DE85000186 - 10:3370 
322 NTIS, PC A13; 3 T185001506 10:2443 
DOE/CE/15143- 
Tl 
DOE/CS/14197- 
TS 
DOE/CS/24328- 
Tl 
DOE/CS/30569- 
22 
DOE/CS/40069- 
Tl 
DOE/CS/50271- 
Til 
DOE/CS/69095- 


1 
DOE/DP/00539- 
052 


NTIS, PC A02/MF A01 (GPO Dep.) DE85000014 10:2601 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE85003173 10:1847 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE85000111 10:1848 
NTIS, PC A05/MF A01; 1 (GPO Dep.) DE85000473 10:1888 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE85000176 10:1859 
NTIS, PC A03/MF A01 (GPO Dep.) DE85002760 10:1849 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002161 10:1881 


NTIS, PC A05/MF AOI; 1 (GPO Dep.) DE84017333 10:2538 
NTIS, PC A02; 3 1184017614 10:2162 
NTIS, PC A10; 3 T185001030 10:2562 
NTIS, PC Al1/MF AOI; 1 (GPO Dep.) DE85001679 10:2163 
NTIS, PC A03/MF A0O1 (GPO Dep.) DE85000646 - 10:2448 
NTIS, PC A07/MF A0O1; 1 (GPO Dep.) DE85000994 10:2582 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85001006 10:2174 
NTIS, PC A04/MF AOl (GPO Dep.) DE85002783 10:3325 
053 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85002393 10:3326 
DOE/DP/40092- 
DOE/DP/40159- 
DOE/DP/40170- 
DOE/DP/40187. 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001828 10:3116 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001179 10:3918 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000380 10:3919 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85001842 10:3920 


NTIS, PC A02/MF A01 (GPO Dep.) DE85000918 10:3371 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85000785 ; 10:3372 


NTIS, PC A03; 3 1184017249 - 10:2475 


0011(81/ 12) NTIS, PC A02/MF AOl; 1 - GPO (GPO Dep. DE85002327 10:1864 
0035(82/ 01) NTIS, PC A06/MF A01; 1 - GPO (GPO Dep. DE85002258 10:2476 
0035(82/ 02) ; DE85002286 10:2449 
0035(82/ 03) NTIS, PC A06/MF A01; 1 - GPO (GPO Dep. DE85002297 10:2460 
0035(84/ 06) NTIS, PC A07/MF AOI - GPO (GPO Dep.) DE85002448 10:1865 
0035(84/ 07) NTIS, PC A08/MF A01; 1 - GPO (GPO Dep. DE85002447 10:1866 
0075(81/ 10) NTIS, PC A04/MF AO1; 1 - GPO (GPO Dep. DE85002292 10:2205 
0105(81/ 12) NTIS, PC A02/MF A01; 1 - GPO (GPO Dep. DE85002289 10:1867 
0109(81/ 12) NTIS, PC A03/MF AOI; 1 - GPO (GPO Dep. DE85002295 10:1868 
0118(83) NTIS, PC A07/MF AO1 - GPO (GPO Dep.) DE85002522 10:1838 
0130(82/ 01) NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep. DE85002280 MN 10:1894 
0130(82/ 02) NTIS, PC A02/MF AOl; 1 - GPO (GPO Dep. DE85002281 10:1895 
0130(82/ 03) NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep. DE85002282 MN 10:1896 





Availability 
Source 


NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A04/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A04/MF AOI - GPO (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC Al2/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A22; 3 

NTIS, PC A06/MF A01 (GPO Dep.) 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

NTIS, PC A03; 3 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AO! (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

NTIS, PC A04/MF A01 (GPO Dep.) 

NTIS, PC All; 3 

NTIS, PC A03/MF AOI (GPO Dep.) 

NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS, PC A08/MF AO; 1 (GPO Dep.) 
NTIS, PC A03; 3 

NTIS, PC A07/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03; 3 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


DE85002283 
DE85002284 
1185002274 
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Report Availability Abstract 
Number Source Category Number 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85002337 10:3922 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85000426 10:2584 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000428 10:3532 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001815 10:2603 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002400 10:2778 
NTIS, PC A04/MF A0O1; 1 (GPO Dep.) DE85003175 10:2604 
NTIS, PC A02/MF A0O1 (GPO Dep.) DE85000438 10:2605 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000868 10:2779 
NTIS, PC A02/MF A0O1 (GPO Dep.) DE85000416 10:2606 


NTIS, PC A02/MF A0O1 (GPO Dep.) DE85002596 10:2607 
NTIS, PC A02; 3 7185000425 10:2585 


NTIS, PC A07/MF A0O1; 1 (GPO Dep.) DE85002392 10:3910 
NTIS, PC A22/MF A01 (GPO Dep.) DE85001845 10:2433 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85000006 10:3387 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85001408 10:1931 
DOE/ET/11417- 
20 


DOE/ET/12015- 
Ti 
DOE/ET/14928- 
T2 
DOE/ET/15465- 
1240 
DOE/ET/15529- 


NTIS, PC A09/MF A01; 1 (GPO Dep.) DE85000854 10:2482 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002694 10:1850 
NTIS, PC A02/MF A01 (GPO Dep.) DE83010340 10:1708 
NTIS, PC A04/MF AOI; 1 DE84000218 10:3209 


NTIS, PC A05/MF A01; 1 (GPO Dep.) DE85002156 10:2483 


12 
DOE/ET/15614- 
19 


NTIS, PC A06/MF A01 (GPO Dep.) DE85001516 10:2484 
NTIS, PC A04/MF A01 (GPO Dep.) DE85001515 10:2485 


NTIS, PC A05/MF A01; 1 (GPO Dep.) DE84014423 10:2491 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84014425 10:2492 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84014426 10:2493 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE84015381 10:2494 
NTIS, PC A03; 3 1184017616 10:2047 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85001483 10:2072 
NTIS, PC A08/MF A01 (GPO Dep.) DE85000770 10:2024 


NTIS (US Sales Only), PC A05/MF A01; 1 (GPO DE85003153 10:2225 
Dep.) 


NTIS, PC A02; 3 T185001058 10:3923 
NTIS, PC A04/MF A01 (GPO Dep.) DE85002175 10:3924 
NTIS, PC A03/MF A01 (GPO Dep.) DE85002174 10:3925 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002176 10:3926 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85001001 10:3311 
NTIS, PC A02/MF AOI (GPO Dep.) DE85000870 10:3482 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85001029 10:3252 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001810 10:3253 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001666 10:3351 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85000614 10:2434 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) DE85000813 1 10:1784 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84014903 10:3483 
NTIS, PC A04/MF A01 (GPO Dep.) DE8S000010 10:3327 


NTIS, PC A03/MF AO1; 1 (GPO Dep.) DE85000009 10:3328 
NTIS, PC A0S/MF A0O1 (GPO Dep.) DE85000007 10:3329 





Availability 
Source 


NTIS, PC A99/MF AOI; 1 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; ! (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A10/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AO1; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC Al4/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05; 3 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A13/MF A01; 1 (GPO Dep.) 
NTIS, PC A99/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 


DE84009516 
DE85002257 
DE85000021 
DE85001682 
DE85001683 
DE85001684 
DE85002496 
DE85002322 
DE85001891 
DE85002692 
DE85002804 
DE85000815 
DE85001414 
DE85002670 
DE85000496 
DE84016143 
DE85002329 


DE85000336 
DE85000335 


DE84011998 
DE85002332 
DE85002331 
DE85002330 
DE85002333 
DE84009775 
DE85002674 
184017583 


DE84012001 
DE84012002 


DE85000215 
DE85002339 


DE85003122 
DE85002698 
DE85000799 
DE84009248 
DE85002313 
DE85000993 
DE85003152 
DE85000028 
DE85000436 
DE85000681 
DE85000682 
DE85001 188 
DE85001300 
DE85002974 
DE84016037 
DE85000196 


DE85000845 
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10:2539 
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10:2079 
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10:1927 
10:1972 
10:1973 
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10:1975 
10:2444 
10:1709 
10:1710 


10:3079 
10:3080 


10:2951 
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10:1900 
10:1909 
10:1851 
10:1827 
10:2495 
10:2416 
10:2512 
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10:2466 
10:2081 
10:2082 
10:2324 
10:3340 
10:2608 
10:2190 
10:3364 


10:1976 
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Availability 
Source 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC All; 3 

NTIS, PC A03; 3 

NTIS, PC A02; 3 

NTIS, PC A10; 3 

NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A07/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC Al4/MF A01 (GPO Dep.) 
NTIS, PC A07/MF A0i (GPO Dep.) 
NTIS, PC A09/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A08/MF AOI (GPO Dep.) 
NTIS, PC A07/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03; 3 


NTIS, PC A08/MF AOI; 1 


DE85002394 


DE85000550 
DE85000552 


T185001625 

1185001617 

T18S001782 

185001466 

DE85000178 
DE85001327 
DE85000978 
DE85002301 
DE85002497 
DE85001312 
DE85002138 
DE85000025 
DE85001837 
7185001931 

DE85002800 
DE85003188 
DE85000760 
DE85003172 
DE85000821 
DE84017419 
DE85001640 


DE84017086 
DE85002885 


DE85001351 
DE85000315 
DE85000314 
DE84006961 
DE84006950 
DE84006955 
DE84006953 
DE84006941 
DE84006904 
DE84006903 
DE84006945 


DE85002369 
DE85002368 


DE85001028 
DE85001846 
DE85000053 
DE85002818 
1185001087 

DE85002157 
DE85001377 
DE85002757 
DE85001482 
T185002195 


DE81027154 


DOE/TIC- 


Abstract 
Nuznber 
10:3520 


10:3330 
10:3463 


10:1711 
10:1712 
10:1713 
10:1714 
10:2067 
10:2206 
10:4121 
10:2732 
10:2609 
10:1715 
10:1716 
10:2048 
10:3210 
10:1717 
10:1718 
10:1828 
10:2487 


10:1818 
10:1829 
10:2435 
10:4116 


10:1819 
10:1820 


10:2142 
10:2164 
10:2059 
10:1914 
10:1936 
10:1929 
10:1932 
10:1916 
10:1915 
10:1937 
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84-5 
EPRI-AP- 
3679 


EPRI-CS- 
3696 


3745-Vol.1 
3745-Vol.2 
3745-Vol.3 


EPRI-EM- 
3658-CCM 


EPRI-NP- 
2080-CCM-Vol.8B 


Availability 
Source 


NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AO01 (GPO Dep.) 
NTIS (US Sales Only), PC A02/MF A01; 1 
NTIS (US Sales Only), PC A02/MF A01; 1 


See CEA-CONF-7153 
See CEA-CONF-7154 


See CEA-CONF-7164 
NTIS (US Sales Only), PC A16/MF A0i 


See N-84-26783 
See N-84-24708 
See N-84-26785 
See N-84-24808 
See N-84-24999 
See N-84-27858 
See N-84-26746 
See N-84-27824 
See N-84-25854 


ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 


See SLU-ESO-TR-29 


NTIS, PC A10/MF A01; 1 (GPO Dep.) 
See NUREG/CR-0169-Vol.17 

See NUREG/CR-3761 

See NUREG/CR-3867 

See NUREG/CR-3938 

See NUREG/CR-3942 

See NUREG/CR-3975 


NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A21/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 


NTIS, PC A99/MF AO1 
NTIS, PC A03/MF A01 
See PB-84-212216 
See PB-84-209659 
See DOE/DP/00539-052 
See DOE/DP/00539-053 
See PB-84-211028 


See PB-84-215581 
See PB-84-219211 


Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $500.00 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $17.50 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $64.50 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $14.50 


Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $8.50 


Research Reports Center, Box 50490, Palo Alto, CA 
94303, $43.00 


T185000651 

DE85000649 
DE85001820 
DE85000030 
DE85001822 


DE85002824 
DE85000762 
DE85000765 
DE85002832 


DE85000764 
DE85900212 
DE84901856 


DE84751862 
DE84751863 


DE84751861 
DE84751891 


DE84752045 


DE85001839 
T185000050 
184014440 
T185001310 
T185001844 
T185001440 
TI85000600 


DE85002244 
DE85001204 
DE85001233 
DE85002516 
DE84002159 
TI85900187 

TI85900186 


DE85002783 
DE85002393 


ERA-10/2 / 266R 


Abstract 
Number 


10:3068 
10:3069 
10:2753 
10:2592 
10:2725 


10:2953 
10:1977 
10:3464 
10:3332 


10:2334 
10:3349 
10:2854 


10:2264 
10:2265 


10:2267 
10:2357 


10:2628 
10:2123 
10:2629 
10:2766 
10:2572 
10:2630 
10:2529 
10:2085 
10:2573 


10:1768 
10:1831 


10:2553 
10:3212 
10:2328 
10:2386 
10:2279 
10:2392 
10:2939 
10:2314 
10:3341 
10:3343 
10:3344 
10:2325 
10:3308 
10:2455 
10:2456 
10:3334 
10:1938 
10:3325 
10:3326 
10:2548 
10:3335 
10:2536 


10:2068 


10:2218 
10:2211 
10:2212 


10:2213 


10:2417 


10:2358 





287R / ERA-10/2 FERMILAB/TM- 


Availability Abstract 
Source 


Report 
Number Number 


3654 
3701-Vol.1 


3701-Vol.2 
-CR(P)- 


1884 
ESC-WR- 
84-11 
84-13 
ETSU-R- 
15 


NTIS, PC A03/MF AOI; 1 - EPRI (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 - EPRI $20.50 (GPO 


Dep.) 
NTIS, PC A06/MF AO! - EPRI $13.00 (GPO Dep.) 
See N-84-26747 


ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 


Energy Technology Support Unit, Harwell, England 
Commission of the European Communities, 
Luxembourg 
Commission of the European Communities, 

Luxem! 


See PB-84-211622 
See PB-84-213164 
Commission of the European Communities, 


Luxembourg 

See PB-84-214709 

See PB-84-211788 

See PB-84-213172 

See PB-84-212927 

See PB-84-215128 

See PB-84-214766 

See PB-84-214907 

NTIS PC E07/MF E07 

See EUR-8581 

NTIS PC E05/MF E05 

See EUR-8604 

See PB-84-213214 

See DSN-651 DE84751891 

European Community Information Service, 2100 M 

St., NW, Suite 707, Washington, DC, USA 20037 
Community Information Service, 2100 M 

St., NW, Suite 707, Washington, DC, USA 20037 

NTIS PC Ell/MF Ell 

See EUR-8732 

See PB-84-214931 

NTIS PC E10/MF E10 

See EUR-8735 

See PB-84-213222 

Commission of the European Communities, 


Luxembourg 

European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC, USA 20037 
Commission of the European Communities, 


Luxembourg 
Commission of the European Communities, 
Luxembourg 


European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC, USA 20037 
Commission of the European Communities, 
Luxembourg 
Commission of the European Communities, 
European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC, USA 20037 
Commission of the European Communities, 
Luxem 


bourg 
Commission of the European Communities, 
Luxem 


European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC, USA 20037 
European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC, USA 20037 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 


See DOE/MC/02798-71 DE85002674 
See DOE/ET/15529-12 DE85002156 


NTIS, PC A05/MF A01; 1 (GPO Dep.) DE85002492 


NTIS, PC A02/MF A0O1 (GPO Dep.) DE85002192 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002191 


NTIS, PC A03; 3 T185002396 


10:2239 
10:2312 


10:2313 
10:2530 


10:2540 
10:2541 


10:2031 
10:2144 
10:2145 
10:2104 
10:2105 
10:2083 
10:2186 
10:2574 
10:2124 
10:3281 
10:3345 
10:1876 
10:2535 
10:2183 
10:2183 
10:2191 
10:2191 
10:2453 
10:2357 
10:1769 
10:1770 
10:2184 
10:2184 
10:2193 
10:2185 
10:2185 
10:2148 
10:2073 
10:1809 
10:2180 
10:2542 
10:1766 
10:3369 
10:2426 
10:1771 
10:2032 
10:2033 


10:2610 


10:1810 


10:1811 


10:2488 
10:1821 


10:1709 
10:2483 


10:1733 


10:3543 
10:3544 


10:3138 
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NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002427 10:3124 
NTIS, PC A03; 3 T185002428 10:3139 


NTIS, PC A23/MF AOI; 1 (GPO Dep.) DE85000027 10:3375 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84017258 10:3708 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84017261 10:3690 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84017257 10:3691 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000306 10:3692 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84017260 10:3693 


NTIS, PC A03/MF A0O1 (GPO Dep.) DE85002187 10:3545 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002184 10:3546 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002189 10:3547 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002188 10:3548 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002523 10:3549 


See DSN-651 DE84751891 10:2357 
NTIS (US Sales Only), PC A06/MF A01 DE84751892 10:3025 


CEN Saclay, Service de Documentation, 91191 - Gif- 10:3430 
sur-Yvette Cedex (France) 

NTIS (US Sales Only), PC A04/MF A0O1 DE84751854 10:3333 
NTIS (US Sales Only), PC A14/MF AO1 DE84751853 10:3365 
NTIS (US Sales Only), PC A07/MF AO1 DE84751852 10:3306 
NTIS (US Sales Only), PC A07/MF A01 DE84751866 10:3610 
NTIS (US Sales Only), PC A09/MF A01 DE84751855 10:3465 
NTIS (US Sales Only), PC A09/MF A01 DE84751873 10:2611 
NTIS (US Sales Only), PC A16/MF A01 DE84751893 10:3026 
NTIS (US Sales Only), PC A06/MF A01 DE84751896 10:3694 
NTIS (US Sales Only), PC A09/MF AO1 DE84751874 10:2612 
NTIS (US Sales Only), PC All/MF AO1 DE84751871 10:4032 


See N-84-28282 10:3595 
See PB-84-231844 10:3367 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands i 10:1785 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85001818 10:4033 
NTIS, PC A03/MF A01 (GPO Dep.) DE85000864 10:2258 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000449 10:3927 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001723 10:3928 
NTIS, PC A02/MF AOI (GPO Dep.) DE85001808 10:3929 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001719 10:3930 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002252 10:3931 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84017299 10:2780 


NTIS (US Sales Only), PC A04/MF A01 DE84752243 10:2359 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE85750466 10:3254 


See PB-83-161026 10:1906 
See PB-83-161380 10:1907 
See PB-83-162073 10:1908 
NTIS$9.00 10:1772 
NTIS$19.00 10:1904 
See BMI-1984-032 DE84752242 10:1970 


NTIS (US Sales Only), PC A02/MF A01 DE84752240 10:3140 
NTIS (US Sales Only), PC A02/MF AO1 DE84752245 10:3797 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002621 10:4034 
See AD-A-142821/8 10:2537 
See AD-A-142136/1 10:3911 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001069 10:2272 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001071 10:3037 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85002237 10:3038 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) DE85001064 10:2613 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002240 10:3169 
NTIS, PC A02/MF A0i (GPO Dep.) DE85000295 10:1947 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002236 10:2240 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001215 10:2326 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001193 10:2327 
NTIS, PC A02/MF AOI (GPO Dep.) DE85001203 10:4145 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85001072 10:2954 
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Number 


HMI-B- 
410 


3707/ 14 
273/ 12 
IFQSC-PREP- 
03/ 82 
04/ 82 
IFSR- 
146 
158 
IITRI-M- 
06054-48 
IKE- 
4-114 
ILR-MITT- 
133(1984) 
0463 
0479 
0484 
0502 
0520 
0521 
0523 


9051 


IS- 


IS-M- 
515 
516 
517 
ISWS/CIR- 
160/ 84 
ITEP- 
14(1983) 


11-504 
329/ 81 
82-1 
82-2 
82-3 
82-5 
KEMA- 
8139-83-MO-L 


Availability 
Source 


NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 


See DOE/ET/53088-146 
See DOE/ET/53088-158 


See AD-A-142739/2 
NTIS (US Sales Only), PC A09/MF AO1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO! 

NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A09/MF AO1 
NTIS (US Sales Only), PC A10/MF AO1 


NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A19/MF AO! 


See N-84-24717 

NTIS (US Sales Only), PC A08/MF AO01 

ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
NTIS (US Sales Only), PC Al4/MF A01 

NTIS (US Sales Only), PC A0S/MF A01 

NTIS (US Sales Only), PC A10/MF A01 

NTIS (US Sales Only), PC A99/MF A01 

NTIS (US Sales Only), PC A03/MF AO! 

NTIS (US Sales Only), PC A08/MF AOI 
NTIS, PC A03/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AQI (GPO Dep.) 

See PB-84-214196 

NTIS (US Sales Only), PC A02/MF AO! 

NTIS (US Sales Only), PC A02/MF A01 

See N-84-28614 


See DOE/JPL-1060-72 
See DOE/JPL-1060-71 


See N-84-28682 
See N-84-28576 


NTIS (US Sales Only), PC A04/MF AOI 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A16/MF AOI 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A0S/MF AOI 


ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 


DE84752248 
DE84703338 
DE84017213 


DE84703331 
DE84703332 


DE85002175 
DE85002174 


DE84752241 
DE85750462 


DE85900138 
DE85900136 
DE85900134 
DE85900139 
DE85900142 
DE85900143 
DE85900145 


TI85780059 
DE85780018 
DE85780022 


DE85780019 
DE85780020 


DE85780063 


DE85780066 
DE85780064 
DE85780065 
DE85780075 
DE84703339 
DE85780067 


DE85002672 
DE85002611 


DE85002613 
DE85002612 


DE84703319 
DE84703320 


DE85000335 
DE85000336 


DE85750468 
DE85000403 
DE85780089 
DE85780079 
DE85780077 


DE85780074 
DE85780078 
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Number 


10:3735 
10:3932 
10:2451 


10:3716 
10:3717 


10:3924 
10:3925 


10:2726 
10:4130 
10:2528 


10:2226 
10:3871 
10:2955 
10:2293 
10:2241 
10:2366 
10:3027 


10:2320 
10:2820 
10:3736 


10:3864 
10:4035 


10:2929 
10:3143 
10:1786 
10:1787 
10:1788 
10:1789 
10:1790 
10:3960 
10:3968 
10:3978 
10:4042 
10:3979 
10:4057 
10:2543 
10:1791 
10:2858 
10:2544 
10:2564 
10:3718 
10:3888 
10:2086 


10:2080 
10:2079 


10:2575 
10:2788 


10:2859 
10:3213 
10:2227 
10:2438 
10:3719 
10:3144 
10:3737 


10:1799 
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Availability Abstract 
Source Number 
NTIS (US Sales Only), PC A03/MF A01 DE84752237 10:2956 
NTIS (US Sales Only), PC A03/MF AO1 DE84752236 10:2014 
NTIS (US Sales Only), PC A10/F AOl DE84752239 10:1954 
NTIS (US Sales Only), PC A05/MF A01 DE84752246 10:4058 
NTIS (US Sales Only), PC A07/MF A01 DE85780102 10:2367 
NTIS (US Sales Only), PC A03/MF AOl1 DE84752247 10:4059 


NTIS (US Sales Only), PC A03/MF AO1 DE85750467 10:2957 
NTIS (US Sales Only), PC A03/MF A01 DE84703337 10:3628 
See PB-84-225820 10:3597 


NTIS (US Sales Only), PC Al1/MF AOI; 1 DE84752053 10:1773 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84752055 10:1792 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752052 10:3484 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84752051 10:3485 
NTIS (US Sales Only), PC A0S/MF A01; 1 DE84752048 10:3313 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752054 10:1840 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84752056 i 10:1793 


NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752082 10:2427 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE84752089 10:1805 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE84752085 10:2515 


NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752081 10:2431 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE84752086 i 10:1800 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752090 10:1707 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84752092 10:2516 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE84752084 10:2452 
NTIS (US Sales Only), PC A03/MF A01 DE84752091 10:2517 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752083 10:2545 
NTIS (US Sales Only), PC A03/MF AO1 DE84752094 10:3241 
NTIS (US Sales Only), PC A05/MF AOI; 1 DE84752087 10:1734 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE84752088 10:1735 


NTIS (US Sales Only), PC A03/MF AOI DE85780080 10:2439 
NTIS (US Sales Only), PC A03/MF A01 DE85780076 10:4146 


KVB- 

\ _72/ 806031/ 1900- 
D190 See PB-84-223502 10:1833 
72-806032-1926 See PB-84-229640 10:1877 
72-806032-1926 See PB-84-229657 10:1878 


9703 NTIS, PC A05/MF A01 (GPO Dep.) DE85002350 10:3650 
9977-MS NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85001524 10:3255 
10022-MS NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE85002345 10:1966 
10031-MS NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85002316 10:3214 
10045 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85002347 10:2015 
10074-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001538 10:3174 
10107 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85001512 10:3215 
10164-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001394 10:2762 
10176-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002342 10:3486 
10178-MS NTIS, PC A03/MF AOI (GPO Dep.) DE85002340 10:3983 
10179-MS NTIS, PC A02/MF A01 (GPO Dep.) DE85002307 10:3403 
10186-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002341 10:3366 
10192-MS NTIS, PC A03/MF A01 (GPO Dep.) DE85002348 10:3629 
10200-MS NTIS, PC A18/MF AO1; 1 (GPO Dep.) DE85002351 10:4060 
10201-MS NTIS, PC A02/MF A01 (GPO Dep.) DE85002306 10:3145 
10237-M NTIS, PC A07/MF A01; 1 (GPO Dep.) DE85002346 10:4131 
10239-MS NTIS, PC A02/MF A0O1 (GPO Dep.) DE85002349 10:3487 
10240-C NTIS, PC A06/MF A0O1 (GPO Dep.) DE85002344 10:4132 
10241-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002343 10:2763 
OP ~ a NTIS, PC A05/MF A01; 1 (GPO Dep.) DE85001405 10:4133 
84-44 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85001823 10:2993 
84-46 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85001824 10:3531 
84-49 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000297 10:3662 
84-50 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000300 10:3225 
Laan NTIS, PC A02/MF A01 (GPO Dep.) DE85002583 10:3223 


84-921 NTIS, PC A02; 3 T185001501 10:3742 
84-1538 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84012637 10:2958 
84-1948 NTIS, PC A02/MF A01 (GPO Dep.) DE84014042 10:2467 
84-2143 NTIS, PC A02; 3 T185001502 10:3674 
84-2411 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001503 10:3675 
84-2585 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016813 10:4061 
84-2608 NTIS, PC A02/MF A01 (GPO Dep.) DE84016824 10:2410 
84-2764 NTIS, PC A02/MF A01 (GPO Dep.) DE85002010 10:3676 
84-2782 NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE85002017 10:2016 
84-2799 NTIS, PC A02/MF A01 (GPO Dep.) DE85002016 10:2785 
84-2861 NTIS, PC A03/MF A01 (GPO Dep.) DE85002018 10:3709 
84-2863 NTIS, PC A02; 3 185002023 10:4062 
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84-2937 NTIS, PC A02/MF A01 (GPO Dep.) 10:3908 
84-2951 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 10:3146 
84-2960 NTIS, PC A02/MF A01 (GPO Dep.) 10:3766 
84-3054 NTIS, PC A02/MF A01; 1 (GPO Dep.) 10:2001 
84-3055 NTIS, PC A02/MF A011; 1 (GPO Dep.) 10:3175 
84-3086 NTIS, PC A02/MF A01 (GPO Dep.) 10:3853 
84-3097 NTIS, PC A03/MF AO; 1 (GPO Dep.) 10:3592 
84-3118 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 10:4134 
84-3137 NTIS, PC A03/MF A01 (GPO Dep.) 10:2622 
84-3149 NTIS, PC A02/MF AO01 (GPO Dep.) 10:3003 
84-3159 NTIS, PC A02/MF A0O1 (GPO Dep.) 10:2733 
84-3191 NTIS, PC A02/MF AO1 (GPO Dep.) 10:3125 
84-3193 NTIS, PC A02/MF A01; 1 (GPO Dep.) 10:3889 
84-3230 NTIS, PC A03/MF A01 (GPO Dep.) 10:3550 
84-3233 NTIS, PC A02/MF AOI; 1 (GPO Dep.) - 10:1960 
84-3252 NTIS, PC A02/MF AO1 (GPO Dep.) 10:2192 
84-3284 NTIS, PC A02/MF A001; 1 (GPO Dep.) 10:2368 
84-3289 NTIS, PC A02/MF A01 (GPO Dep.) 10:3984 
84-3292 NTIS, PC A04/MF A01; 1 (GPO Dep.) 10:1736 
84-3298 NTIS, PC A02/MF A01; 1 (GPO Dep.) 10:3176 
84-3318 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 10:2369 
84-3325 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 10:3551 
84-3331 NTIS, PC A02; 3 10:3593 
84-3340 NTIS, PC A02/MF A01; 1 (GPO Dep.) 10:3216 
84-3349 NTIS, PC A02/MF A01; 1 (GPO Dep.) 10:4063 
84-3368 NTIS, PC A02/MF A01 (GPO Dep.) 10:3985 
84-3379 NTIS, PC A02/MF A01 (GPO Dep.) - 10:2017 
84-3380 NTIS, PC A02/MF AO1 (GPO Dep.) : 10:2018 
84-3383 NTIS, PC A02/MF AO1 (GPO Dep.) 10:2734 
84-3391 NTIS, PC A02/MF A0l (GPO Dep.) 10:3177 
84-3393 NTIS, PC A02/MF A01 (GPO Dep.) - 10:2019 
84-3394 NTIS, PC A02/MF A01 (GPO Dep.) - 10:2020 
84-3403 NTIS, PC A02/MF AO1 (GPO Dep.) MN 10:4135 
84-3448 NTIS, PC A02/MF A01 (GPO Dep.) 10:2008 
84-3458 NTIS, PC A02/MF A01 (GPO Dep.) 10:3147 
LAL-RT- 
ing NTIS (US Sales Only), PC A02/MF A01 DE84751867 10:3158 
LB 
17014-Rev. NTIS, PC A03/MF A01 (GPO Dep.) DE85000674 10:2623 
17165 NTIS, PC A02; 3 TI85001644 10:3148 
17381 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001401 10:3256 
17633 NTIS, PC A02/MF A01 (GPO Dep.) DE85000621 10:2959 
17714 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001050 10:3126 
18047 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85002781 10:3257 
18106 NTIS, PC A05/MF AOI; 1 (GPO Dep.) DE85001398 10:2181 
18191 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000672 MN 10:2960 
18207 NTIS, PC A07/MF A01 (GPO .) DE85003058 10:1933 
18214 NTIS, PC A03/MF AOI; 1 (G .) DE85000685 10:2961 
18230 NTIS, PC A02/MF A01; 1 (G .) DE85000276 10:3854 
.) 
.) 


St 


18240 NTIS, PC A02/MF AOI; 1 (G DE85000626 10:3829 
18287 NTIS, PC A03/MF AOI; 1 (G DE85001031 10:2418 
18288 NTIS, PC A03/MF A01 (GPO DE85001032 10:2419 
18289 NTIS, PC A02/MF A01 (GPO DE85001650 10:2860 
18302 NTIS, PC A03/MF A01 (GPO DE85002005 10:3890 
18310 NTIS, PC A03/MF AO}; 1 (G DE85001648 10:3149 
18313 NTIS, PC A02/MF AOI; 1 (G DE85002063 10:3127 
18314 NTIS, PC A02/MF AOI; 1 (G! DE85000285 10:3986 
18315 NTIS, PC A02/MF AOI; 1 (G DE85001646 10:3128 
18320 NTIS, PC A03/MF AOI; 1 (G DE85000338 10:3677 
18338 NTIS, PC A02; 3 T185001421 10:3678 
18357 NTIS, PC A02/MF A01 (GPO DE85000683 10:3801 
18359 NTIS, PC A02/MF A01 (GPO DE85000620 10:3987 
18376 NTIS, PC A08/MF AOI; 1 (G DE85001195 10:3428 
18380 NTIS, PC A03/MF AOI; 1 (G DE85001651 10:3178 
18415 NTIS, PC A02/MF A01 (GPO ) DE85000628 10:2025 
18456 NTIS, PC A03/MF AO1 (GPO Dep.) DE85003056 10:1737 
18469 NTIS, PC A03/MF A01 (GPO Dep.) DE85002713 10:3028 
18531 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85000624 10:2928 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85000673 10:2518 


3833 
TEES 


77 


33333 
$5533 


80 
mag 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE84752057 - 10:3258 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84752064 . 10:3259 


NTIS (US Sales Only), PC A02/MF AO1 DE84751878 10:2624 


3RPC/ P.118-Add.1_ | NTIS (US Sales Only), PC A02/MF AOI; 1 DE84901634 10:2262 
B- 


558-84 See N-84-26747 10:2530 
-M- 

20D See PB-84-228097 10:1942 

33D NTIS (US Sales Only), PC A02/MF AO1 MN 10:2625 

78 NTIS (US Sales Only), PC A02/MF AO1 10:2962 

135 NTIS (US Sales Only), PC A03/MF AOI 10:2963 

136 See PB-84-228089 10:2840 
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Availability Abstract 
Source Number 
NTIS (US Sales Only), PC A03/MF AO; 1 DE85900299 10:1822 
See BNL-51815 DE85002785 10:2945 


NTIS, PC A10/MF AOI; 1 DE85900033 10:2285 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002526 10:2764 
NTIS, PC A03/MF A01 (GPO Dep.) DE85002552 10:2021 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002527 10:3217 


See AD-A-143748/2 10:3111 
NTIS (US Sales Only), PC A02/MF A01 DE84752235 10:2861 
See DOE/RA/50425-T2 DE85002368 10:4128 


NTIS, PC A09/MF AO1 10:2122 
NTIS, PC A09/MF AO1 10:2964 
NTIS, PC A09/MF A01 10:2786 
NTIS, PC A02/MF A0O1 10:2123 
NTIS, PC A04/MF AO1 10:2929 
NTIS, PC A19/MF A01 10:3108 
NTIS, PC A19/MF AO1 10:2568 
NTIS, PC A19/MF A01 10:2569 
NTIS, PC A1l9/MF A01l 10:2570 
NTIS, PC A19/MF A0Ol1 10:2571 
NTIS, PC Al9/MF AO1 10:2930 
NTIS, PC A19/MF AO1 10:3260 
NTIS, PC A19/MF A0Ol1 10:3261 
NTIS, PC Al9/MF AO1 10:3109 
NTIS, PC A19/MF A01 10:3093 
NTIS, PC A19/MF AOl 10:3094 
NTIS, PC Al9/MF A0O1 10:3095 
NTIS, PC Al9/MF A011 10:2931 
NTIS, PC Al9/MF AO1 10:3096 
NTIS, PC A19/MF A011 10:3097 
National Physical Lab., Teddington, England 10:2626 
NTIS, PC A02/MF AO1 10:2765 
NTIS, PC A03/MF AO1 10:2766 
NTIS, PC A16/MF AO01 10:2627 
NTIS, PC Al6/MF AO1 10:3098 
NTIS, PC A02/MF AOl 10:2572 
NTIS, PC Al7/MF A0O1 10:2787 
NTIS, PC A17/MF AOl 10:2965 
NTIS, PC A06/MF A01 10:2128 
NTIS, PC A09/MF A01 10:2755 
NTIS, PC A05/MF A011 10:3099 
NTIS, PC A02/MF AO1 10:2214 
NTIS, PC A05/MF A01 10:2573 
NTIS, PC A02/MF AO1 10:2529 
NTIS, PC A06/MF A01 10:2530 
NTIS, PC A03/MF A0O1 10:2628 
NTIS, PC A02/MF A01 10:2629 
NTIS, PC A05/MF A01 10:2084 
NTIS, PC A02/MF AO1 10:3029 
NTIS, PC A04/MF AO1 10:3594 
NTIS, PC A02/MF AO1 10:3651 
NTIS, PC A02/MF A0O1 10:3552 
NTIS, PC A02/MF A0O1 10:3553 
NTIS, PC A03/MF AO1 10:3554 
NTIS, PC A02/MF AO1 10:3555 
NTIS, PC Al4/MF AOi 10:3556 
NTIS, PC Al4/MF A011 10:3557 
NTIS, PC Al4/MF A011 10:3558 
NTIS, PC Al4/MF AO1 10:3559 
NTIS, PC Al4/MF AO1 10:3560 
NTIS, PC Al4/MF AO1 10:3561 
NTIS, PC Al4/MF A0O1 10:3562 
NTIS, PC A02/MF AO1 10:3563 
NTIS, PC A03/MF A0O1 10:3564 
NTIS, PC A05/MF A01 10:2531 
NTIS, PC A07/MF AO1 10:2532 
NTIS, PC A05/MF A01 10:2533 
NTIS, PC A02/MF AO1 10:2085 
NTIS, PC A02/MF AO1 10:3630 
NTIS, PC A02/MF A01 10:2630 
NTIS, PC A03/MF AO1 10:3226 
NTIS, PC A09/MF A01 10:3004 
NTIS, PC A02/MF A01 10:3595 
NTIS, PC A02/MF AOl1 10:2788 
NTIS, PC A04/MF AO1 10:3005 
NTIS, PC A03/MF AO1 10:3596 
NTIS, PC A99/MF A0O1 : 10:2086 
NTIS, PC A99/MF AOl 10:2087 
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Report Availability 
Number Source 
84-28618 NTIS, PC A99/MF AO1 
84-28623 NTIS, PC A99/MF AOl1 
84-28626 NTIS, PC A99/MF A0O1 
84-28629 NTIS, PC A99/MF A0O1 
84-28630 NTIS, PC A99/MF A01 
84-28631 NTIS, PC A99/MF A0O1 
84-28632 NTIS, PC A99/MF AOl1 
84-28633 NTIS, PC A99/MF A01 
84-28634 NTIS, PC A99/MF AOl1 
84-28636 NTIS, PC A99/MF A01 
84-28637 NTIS, PC A99/MF AO1 
84-28638 NTIS, PC A99/MF AO1 
84-28639 NTIS, PC A99/MF AO1 
84-28640 NTIS, PC A99/MF AO1 
84-28641 NTIS, PC A99/MF AO1 
84-28642 NTIS, PC A99/MF A01 
84-28646 NTIS, PC A99/MF A0Ol1 
84-28647 NTIS, PC A99/MF A0Ol1 
84-28648 NTIS, PC A99/MF AOl1 
84-28682 NTIS, PC Al1l/MF AOl1 
84-28712 NTIS, PC A03/MF AO1 
NASA-CR- 
3519 See N-84-27723 10:2531 
3545 See N-84-27744 10:2533 
165466 See N-84-27737 10:2532 
172313 See N-84-25702 10:2128 
173628 See N-84-27652 10:3563 
173632 See N-84-27613 10:3552 
173665 See N-84-27505 10:3651 
173678 See N-84-28066 10:3004 
173683 See N-84-28595 10:3596 
173731 See N-84-28576 10:2788 
173741 See N-84-28682 10:2575 
173746 See N-84-28614 10:2086 
174627 See N-84-25854 10:2573 
174722 See DOE/NASA-0017-4 DE85002313 10:2495 
NASA-TM- 
83623 See N-84-26785 10:2629 
83629 See N-84-24808 10:2766 
83666 See N-84-24999 10:2572 
83672 See N-84-27858 10:2630 
83677 See DOE/NASA/12726-24 10:2416 
83687 See N-84-24708 10:2123 
83690 See N-84-26746 10:2529 
83728 See N-84-27824 10:2085 
85478 See N-84-25769 10:2755 
85961 See N-84-27615 10:3553 
85962 See N-84-27616 10:3554 
86088 See N-84-28712 10:3565 
86114 See N-84-27353 10:3594 
86118 See N-84-27623 10:3555 
86128 See N-84-27654 10:3564 
NASA-TP- 
2338 See N-84-26783 10:2628 
NBI-HE- 
84-11 NTIS (US Sales Only), PC A03/MF A01 DE84703333 10:3720 
84-12 NTIS (US Sales Only), PC A02/MF A01 DE84703334 10:3721 
NBS-SP- 
500-109 See PB-84-217819 T1I85900184 10:4136 
NBSIR- 
84/ 2848 See PB-84-217470 10:3873 
84-2909 NTIS, PC A13/MF AOI; 1 (GPO Dep.) DE85000853 10:2175 
84-2916 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85002171 10:2165 
84-2920 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85002152 10:2146 
Dep.) DE85000850 10:2147 


84-2930 NTIS, PC A04/MF A01; 1 (GPO 
NCAR/TN- 
224 

NDRL- 
2612 See DOE/ER/00038-2612 DE85002635 10:2916 


See PB-84-230077 10:3566 


07-84-MASTER- 
INDEX Nuclear Standards Management Center, ORNL, P.O. TI85000695 10:2288 
Box Y, Oak Ridge, TN 37831 
NE-E- 


7-9T-9-84-Rev. Nuclear Standards Management Center, ORNL, P.O. T185000561 10:2307 
Box Y, Oak Ridge, TN 37831 
NE-EO- 


83-6 See SLU-ESO-TR-29 DE84752045 10:2553 
NE-FBA- 

82-19 NTIS (US Sales Only), PC A06/MF AOI; 1 DE84752044 10:1738 

83-15 NTIS (US Sales Only), PC A02/MF AOI; 1 DE84752062 10:1774 
NE-SBT- 

83-14 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752078 10:1812 

83-21 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84752075 10:1813 





NERDDP-EG- 


Report 

Number 

NERDDP-EG- 
83-124 


83-125 


NGD- 
12(1983) R-O 


0540-Vol.6-No.8 
4 


0798-Suppl. 
0830-Suppl.4 
0831-Suppl.7 


NTIS (US Sales Only), PC A03/MF A01; 1 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO}; 1 


NTIS, PC A08/MF AOI (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


See N-84-27021 


NTIS, PC A09/MF AOI; 1 - NMERDI, Information 
Center, Univ. of New Mexico, Suite M, 457 
Washington SE, Albuquerque, NM 87108 

NTIS, PC A07/MF A0O1; 1 - NMERDT Univ. of 
New Mexico, Suite M 457 Washington SE, 
Albuquerque, NM 87108 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 

NTIS (US Sales Only), PC A05/MF A0l 

NTIS (US Sales Only), PC A03/MF AOI; 1 

NTIS (US Sales Only), PC A04/MF A01 

NTIS (US Sales Only), PC A03/MF AO1 

NTIS (US Sales Only), PC A03/MF AOI; 1 

NTIS (US Sales Only), PC A07/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF A01 

Capitol, The Governor's Energy Office, Tallahassee, 
FL 32301 

NTIS (US Sales Only), PC A03/MF AO}; 1 

NTIS (US Sales Only), PC A03/MF AOI 
Agricultural Publications, U-35, Univ. of 
Connecticut, Storrs, CT 06268 

Illinois Dept. of Energy and Natural Resources, 325 
W. Adams St., Springfield, IL 62706 

Public Service Commission, P.O. Box 7854, Madison, 
WI 53707 

NTIS (US Sales Only), PC A0S/MF AOI; 1 

NTIS, PC A04/MF AOI; 1 - GPO* 


ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
See N-84-24769 


See AD-A-121683/7 
See AD-A-142302/9 
See AD-A-142303/7 
See AD-A-143784/7 
See AD-A-143788/8 
See AD-A-144025/4 


See CALT-68-1143 


NTIS, PC A99/MF A01 - GPO* 

NTIS, PC A05/MF A01 - GPO* $4.50 
NTIS, PC A04/MF A01 - GPO* $4.50 
NTIS, PC A02/MF A01 - GPO* $3.00 
NTIS, PC A09/MF AOI - GPO* $6.00 
NTIS, PC A03/MF A0O1 - GPO* $4.00 
NTIS, PC A04/MF A01 - GPO* $4.50 
NTIS, PC A07/MF AOI - GPO* $5.50 
NTIS, PC A10/MF AOI - GPO* $6.50 
NTIS, PC A05/MF A01 - GPO* $4.75 
NTIS, PC A03/MF AOI - GPO* 


NTIS, PC A03/MF A01 - GPO* $4.00 
NTIS PC E03/MF A01 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI - GPO $4.25 
NTIS, PC A05/MF A01 - GPO 


DE84901267 
DE84703335 


DE84901333 
DE84901328 
DE84901317 
DE84901318 
DE84901324 
DE84901320 
DE85900248 
DE84901321 


DE85002180 
DE85002181 
DE85001825 


DE85900353 


DE85900390 


T184920599 


DE84751640 
DE84751641 
DE84752040 
DE84752041 
DE84752042 
DE84752043 
DE84901635 
DE85900100 
TI85900169 


DE85900213 
DE85900268 
T185900270 


T185900282 
T185900284 


DE85900297 
DE85900388 


DE85002581 


T185900190 
T185900037 
T185900175 
T185900391 
TI85900385 
7185900176 
T185900041 
TI85900191 
T185900035 
T185900192 
T185900300 


T185900185 
TI85000050 
T185000644 
T185002970 
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Abstract 
Number 


10:1794 


10:1739 


10:2228 
10:3722 


10:2832 
10:2833 
10:2834 
10:2835 
10:2836 
10:2837 
10:2838 
10:2839 


10:1855 
10:1861 
10:1885 


10:3029 


10:1839 


10:1856 


10:2477 


10:2519 
10:2546 
10:3100 
10:2520 
10:2521 
10:1842 
10:2259 
10:3891 
10:2177 


10:2103 
10:1814 
10:2049 


10:2468 
10:3376 


10:2069 
10:1899 


10:1740 
10:2626 


10:3600 
10:4027 
10:3110 
10:3912 
10:3913 
10:3001 


10:3714 


10:2278 
10:2370 
10:2371 
10:2372 
10:2373 
10:2374 
10:2375 
10:2376 
10:2377 
10:2378 
10:2009 


10:2379 
10:2328 
10:2380~ 
10:2381 
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Report 
Number 


2996 

3094 

3438-R7 

3457 

3459 

3471 

3589-3 

3760 

3761 

3779-Vol.1 

3779-Vol.2 

3804-Vol.2 

3814 

3815 

3841 

3843 

3853 

3854 

3857 

3867 

3871 

3878 

3909 

3920-R3 

3938 

3942 

3975 

3998-Vol.1 

4001 

4012 
NUS- 

4586 

O- 


9391 
ORO- 


5302-29 
PATENTS-US- 


4,122,897 
4,440,714 
4,440,837 
4,440,970 
4,441,024 
4,442,720 
4,442,861 
4,443,413 
4,445,935 
4,446,212 


Availability 
Source 


NTIS, PC A05/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A03/MF A0l - GPO 

NTIS, PC A07/MF A01 - GPO 

NTIS, PC A03/MF A01 - GPO $3.75 

NTIS PC E07/MF A0i - GPO 

NTIS, PC A09/MF AOil - GPO 

NTIS, PC A08/MF A0l - GPO 

NTIS, PC A03/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A08/MF AOl - GPO (GPO Dep.) 
NTIS PC E06/MF A0l - GPO 

NTIS, PC A05/MF AO1 - GPO $4.50 

NTIS, PC A03/MF A01 - GPO 

NTIS, PC A03/MF AO1 - GPO 

NTIS, PC A03/MF A0l - GPO 

NTIS, PC A15/MF A0l - GPO 

NTIS (US Sales Only), PC A04/MF AOI - GPO 
NTIS, PC A04/MF AO1 - GPO 

NTIS, PC A02/MF AOI - GPO (GPO Dep.) 
NTIS, PC A03/MF AO1 - GPO 

NTIS, PC A07/MF AO1 

NTIS, PC A06/MF AOI - GPO $5.00 

NTIS, PC A03/MF A01 - GPO 

NTIS, PC A03/MF AOi - GPO 

NTIS, PC A09/MF AO1 - GPO 

NTIS PC E04/MF A01 - GPO 

NTIS, PC A03/MF A0O1 - GPO 

NTIS, PC A05/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A0S/MF A01 - GPO 

NTIS, PC A03/MF A01 - GPO $3.75 (GPO Dep.) 
NTIS, PC A10/MF AO! - GPO 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A13/MF AO1 (GPO Dep.) 
NTIS, PC A05; 3 

See N-84-25781 


NTIS, PC A18/MF A01; 1 (GPO Dep.) 
See NUREG/CR-3853 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF AO1 

See NUREG/CR-2996 

See NUREG/CR-3459 

See NUREG/CR-3471 

NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
See NUREG/CR-3814 

See NUREG/CR-3815 

NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3871 

NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


See DOE/ET/12015-T1 

(US: Commissioner of Patents, Washington, D.C. 
20231, USA, $1.00 per copy. Government Patent Ap- 
plications available from NTIS) 


T184014807 
T185002196 
T185002953 
TI85001201 
1184015735 
TI85001159 
T185000944 
T184014381 
TI84014440 
TI85002586 
TI8S000872 
TI85001460 
7185002115 
TI84015221 
TI85000433 
T185000464 
T185002952 
T184014484 
TI84017226 
TI85001310 
T185002082 
TI84014970 
T184016811 
TI85002489 
T185001844 
T185001440 
TI85000600 
TI85000706 
T185001720 
T185001198 


DE85000565 
DE84016028 
1184017620 


DE85001701 
TI85002952 


DE85000474 
DE85000448 
DE85001510 


DE85000442 
TI84014807 

TI84015735 

T185001159 

DE85001698 
DE85000167 
DE85001738 
DE85001737 
7185002115 

TI84015221 

DE85001536 
DE85001693 
DE85000183 
DE85000169 
T185002082 

DE85000160 
DE85000866 
DE85001699 
DE85000170 
DE85001034 
DE85000663 


DE85002694 


10:4065 
10:2253 


10:3218 
10:2250 
10:2383 
10:2384 
10:2586 
10:3075 
10:2260 
10:2261 
10:2329 
10:2229 
10:3355 
10:4066 
10:3988 
10:2331 
10:2321 
10:1801 
10:4067 
10:4068 
10:3468 
10:2315 
10:2534 


10:1850 


10:1765 
10:4092 
10:2422 
10:2222 
10:3207 
10:2195 
10:1944 
10:1965 
10:2554 
10:2421 





PATENTS-US- 


Report 

Number 
4,447,085 
4,447,151 
4,447,353 
4,447,388 
4,447,509 
4,447,732 
4,448,680 
4,448,701 
4,452,334 
4,454,207 
4,454,424 
4,454,934 
4,455,277 
4,455,532 
4,455,876 
4,458,100 
4,459,140 
4,459,145 
4,459,153 
4,459,245 
4,459,259 
4,459,338 
4,459,341 
4,460,218 
4,460,318 
4,460,710 
4,463,210 
4,464,330 
4,466,360 
4,466,747 

PB- 
82-180654 
83-161026 
83-161380 
83-162073 
84-188580 
84-188598 
84-188606 


84-203553 


84-203587 


NTIS$15.00 

NTIS$11.50 

NTIS$16.00 

NTIS$11.50 

NTIS, PC A10/MF A01 

NTIS, PC Al1/MF A0O1 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation, PB84- 
188598 and PB84-188580 

NTIS, PC A08/MF AOI 

NTIS PC E04/MF E04 

NTIS, PC A04/MF A0i 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 
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Abstract 
Number 


10:2974 
10:3206 
10:1988 
10:2405 
10:2420 
10:3155 
10:1950 
10:1951 
10:2316 
10:2034 
10:3205 
10:1964 
10:3009 
10:3204 
10:3222 
10:2221 
10:1962 
10:2808 
10:1963 
10:1949 
10:2404 
10:1987 
10:2496 
10:1917 
10:1825 
10:2054 
10:2112 
10:2027 
10:1834 
10:1746 


10:1905 
10:1906 
10:1907 
10:1908 
10:2137 
10:2138 
10:2139 


10:3101 
10:3356 
10:2182 
10:3262 


10:3263 


10:3265 


10:3267 





84-207323 
84-207406 
84-207927 
84-208792 
84-209659 
84-209766 
84-210939 
84-210988 
84-211028 
84-211143 
84-211184 
84-211192 
84-211465 
84-211622 
84-211788 
84-212216 
84-212356 
84-212927 
84-213164 
84-213172 
84-213214 
84-213222 
84-213404 
84-213503 
84-213917 
84-214196 
84-214279 
84-214329 
84-214337 
84-214709 


Availability 
Source 


Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

Source tape is in the ASCII character set. This 
restricts preparation to 9 track, one-half inch tape 
only. Identify recording mode by specifying density 
only. Call NTIS Computer Products if you have 
questions. Price includes documentation PB-293 164, 
PB-249 613, PB-250 113 and PB-250 114 

NTIS, PC A06/MF A01 

NTIS, PC A04/MF AO1 

NTIS, PC A05/MF AO1 

NTIS, PC A07/MF AO1 

NTIS, PC A03/MF AOl1 

NTIS, PC A06/MF A0i 

NTIS, PC A0S/MF AO1 

NTIS, PC A09/MF AO1 

NTIS, PC A02/MF AO1 

NTIS, PC A09/MF AO1 

NTIS, PC A03/MF A01 

NTIS, PC A06/MF AO1 

NTIS, PC A02/MF AO1 

NTIS PC E04/MF E04 

NTIS PC E08/MF E08 

NTIS, PC A02/MF A0O1 

NTIS, PC Ai8/MF A01 

NTIS PC E03/MF E03 

NTIS PC E05/MF E05 

NTIS PC E06/MF E06 

NTIS PC E05/MF E05 

NTIS PC E05/MF E05 

NTIS PC E03/MF E01 

NTIS, PC A03/MF AO1 

NTIS, PC A03/MF AO1 

NTIS, PC A05/MF AO1 

NTIS PC E03/MF E01 

NTIS PC E03/MF E01 

NTIS PC E04/MF E01 

NTIS PC E12/MF E12 


10:3271 


10:3273 


10:3274 


10:3275 


10:3276 


10:3357 
10:2478 
10:3105 
10:1934 
10:1938 
10:1875 
10:3277 
10:3278 
10:2548 
10:1935 
10:3279 
10:3280 
10:2567 
10:2104 
10:2574 
10:3334 
10:3342 
10:3281 
10:2105 
10:2124 
10:2453 
10:2148 
10:2219 
10:1795 
10:1857 
10:2564 
10:3652 
10:3653 
10:2149 
10:2186 





R 
Number 


84-214766 
84-214907 
84-214931 
84-215128 
84-215524 
84-215581 
84-217355 
84-217470 
84-217694 
84-217819 
84-219211 
84-219260 
84-220151 
84-220235 
84-220581 
84-220854 
84-220896 


84-221282 


84-221852 
84-222405 
84-222496 
84-222793 
84-223031 
84-223049 
84-223502 


Availability 
Source 


NTIS PC E06/MF E06 

NTIS PC E12/MF E12 

NTIS PC E10/MF E10 

NTIS PC E13/MF E13 

NTIS, PC A03/MF A0O1 

NTIS, PC All/MF A0l 

NTIS MF A01 

NTIS, PC A10/MF A01 

NTIS MF AOl 

NTIS, PC A04/MF A01 - GPO* T185900184 

NTIS, PC A03/MF A0l1 

NTIS, PC A03/MF A01 

NTIS PC E12/MF E01 

NTIS MF AOl 

NTIS, PC A06/MF A01 

NTIS, PC A06/MF A01 

Pub. in Proceedings of Pipeline Welding Inspection 

Conference, Houston, Texas, Soe 21-22, 1982, 

p18i-192 

Pub. in Proceedings of International Cryogenic 

Conference (9th) held at Kobe, Japan on May 11-14, 

1982, p761-765, 1982 

NTIS, PC A04/MF A0l1 

NTIS, PC A06/MF A01 

NTIS, PC A04/MF AOI 

NTIS, PC A05/MF A01 

NTIS, PC A06/MF A01 

NTIS, PC A12/MF A01 

NTIS, PC A04/MF A01 

Pub. in Proceedings of Intercomparison Procedures 

in Dosimetry of High-Energy X-ray Electron Beams, 

Vienna, Austria, April 2-6, 1979, IAEA-TECDOC- 

249, p75-88 1981 

NTIS, PC A06/MF AOI 

NTIS, PC A06/MF AOI 

Pub. in Proceedings of Advances Dosimetry Fast 

Neutrons and Heavy Charged Particles for Therapy 

Applications, Vienna, Austria, June 14-18, 1982, 

p217-227 1984 

NTIS, PC A03/MF AOI 

NTIS PC E03/MF E01 

NTIS, PC A05/MF A01 

NTIS, PC A04/MF AO1 

NTIS, PC Al1/MF AOl 

NTIS, PC A07/MF A01 

Pub. in Proceedings of the Health Soc. Winter Meet. 

1980, Hyannis, MA, Dec 8-12, end eel 

Pub. in Proceedings of Biennial Conf. Refrigeration 

—— Sensors (2nd) Electronic Systems, NASA 
Flight Center, Greenbelt, MD. 

momar 7-8, 1982, NASA Conference Publication 

2287, p95-105 

NTIS, PC A03/MF AO1 

NTIS, PC A02/MF AO1 

NTIS PC E03/MF E01 

NTIS PC E03/MF E01 

NTIS PC E07/MF E01 

NTIS PC E04/MF E01 

NTIS, PC A09/MF AO1 

NTIS, PC Al1/MF AO1 

NTIS, PC A09/MF A01 

NTIS, PC A08/MF A01 

NTIS, PC A10/MF AOI 

NTIS PC E07/MF E07 

NTIS, PC A06/MF A01 

NTIS, PC A0S/MF AOI 

NTIS, PC A03/MF A01 

NTIS, PC A05/MF AOI 

NTIS, PC Al6/MF A01 

NTIS, PC A03/MF A01 

Paper copy available on subscription, North 

American Continent price, ‘$70.00/year; all others 

write for quote. Single copies also available in paper 

or microfiche 

NTIS, PC A03; 3 1184901847 MN -88 

NTIS, PC A15; 3 7184901909 MN -88 


NTIS (US Sales Only), PC A06/MF A01 DE84751872 MN -34C 
NTIS (US Sales Only), PC A0S/MF AOI DE84751870 MN -28 


ECN, P.O. Box 1, 1755 ZG Petten, Netherlands ND -90a 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands ND -90i 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) MN -71 
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Abstract 
Number 


10:1876 
10:2535 
10:2193 
10:3345 
10:3315 
10:3335 
10:2461 
10:3873 
10:2549 
10:4136 
10:2536 
10:2469 
10:3541 
10:2454 
10:2550 
10:1919 
10:3039 


10:2968 


10:2793 
10:3076 
10:2551 
10:1889 
10:1886 
10:1887 
10:1833 
10:3874 


10:2579 
10:2580 
10:3875 


10:1815 
10:1816 


10:3781 
10:3150 


10:1775 
10:1802 


10:2970 
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Report 
Number 


4506 
4712 
4825 


2160 
PUB- 
41092 
PWA- 
34/ 83 
R- 
83/ 137a 
83/ 175 
83/ 182A 
84/ 47 
84/ 157 
84-0357-TR 
84-SRD-011 


84-203-001-81-19 
/R- 


2613-DOE/ RC 
RHO-BW-CR- 

139-P 
RHO-BW-‘ST- 

61-P 
RHO-HS-SR- 

83-13-Rev.1P 
RHO-RE-SR- 

37-P 
RI/RD- 

83-217 


84-150 
RR- 

1574 

1643 

1644 


Availability 
Source 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3841 

NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
See NUREG/CR-3843 

See NUREG/CR-3094 

See NUREG/CR-3457 

NTIS, PC A0S/MF A01 (GPO 

NTIS, PC A04/MF A01 (GPO 

NTIS, PC A04/MF A01 (GPO 

NTIS, PC A03/MF A01 (GPO 

NTIS, PC A04/MF A01 (GPO 

NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A21/MF AOl; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A19/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 


See PB-84-202472 

See KFK-3578 

ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
See PB-84-239086 

See PB-84-239060 

See PB-84-222405 

NTIS, PC A04/MF AOl (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

NTIS, PC A05/MF A0i (GPO Dep.) 

NTIS, PC A07/MF A0O1; 1 (GPO Dep.) 

NTIS, PC A04/MF AOI (GPO Dep.) 

NTIS, PC A1l1/MF A011 (GPO Dep.) 

NTIS (US Sales Only), PC A05/MF A01 

See BHRA-84/12 


See BHRA-84/38 
See BHRA-84/36 


DE85001456 
T185000433 

DE85000804 
DE84013162 
T185000464 

T185002196 

TI85001201 

DE85000152 
DE85002671 
DE85002792 
DE85002802 
DE85002456 
DE85002661 
DE85002352 
DE85002660 
DE85000805 


DE85000840 
DE85000826 
DE85000842 
DE85000839 
DE85000360 
DE85002376 
DE85002374 
DE85000838 
DE85003109 
DE85000828 
DE85002377 
DE85001151 
DE85000364 
DE85002524 
DE85000830 
DE85002373 
DE85002375 
DE85000841 
DE85000833 
DE85002155 
DE85002372 


DE85002714 
DE84017063 
DE85002725 
DE85002702 
DE85002723 
DE85002703 
DE85002701 
DE85002708 
DE85002722 
DE85002706 
DE85002707 
DE85002705 
DE85002711 


DE84752239 


DE85002666 
DE85001663 
DE85001222 
DE85002510 
DE85002502 
DE84009484 
DE84703341 


Abstract 
Number 


10:2215 
10:2390 
10:1872 
10:2395 
10:2252 
10:2251 
10:2002 
10:2631 
10:1979 
10:2187 
10:3489 
10:3307 
10:3219 
10:3285 
10:2552 
10:2524 


10:3490 
10:2010 
10:2632 
10:1980 
10:3106 
10:2003 
10:3286 
10:2011 
10:2188 
10:2012 
10:2106 
10:2050 
10:1981 
10:2633 
10:2841 
10:3631 
10:2004 
10:3199 
10:1982 
10:3381 
10:3287 


10:4069 
10:4070 
10:3989 
10:4071 
10:3990 
10:4072 
10:3991 
10:3992 
10:3993 
10:4073 
10:3994 
10:3995 
10:4074 


10:2182 
10:1954 
10:3415 
10:1776 
10:1798 
10:1824 
10:3491 
10:1901 
10:1741 
10:3076 
10:1873 
10:3534 
10:1983 
10:3336 
10:1984 
10:1742 
10:3996 
10:2941 


10:2173 
10:2172 
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Availability Abstract 
Source Number 


SAI- 
Number 
SAI- 


83-051-CH See PB-84-198472 10:3101 
84/ 1589 See AD-A-142526/3 10:3240 
083-82R-017-LA(R-1) See PB-84-188580 10:2137 
083-82R-018-LA(R-1) See PB-84-188598 10:2138 


82-1043 NTIS, PC A03/MF A01 (GPO Dep.) DE85002238 10:3535 
82-7157/ 4 NTIS, PC A14/MF A01; 1 (GPO Dep.) DE85002650 10:2125 
82-8180 NTIS, PC A20/MF A01; 1 (GPO Dep.) DE85000874 10:2129 
83-1692-R7 See NUREG/CR-3438-R7 T185002953 10:2382 
83-1893C NTIS, PC A02/MF A01 (GPO Dep.) DE84017251 10:3227 
83-2425-3 See NUREG/CR-3589-3 T185000944 10:2385 
83-2579-Vol.2 See NUREG/CR-3779-Vol.2 TI85000872 10:2388 
84-0095 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85002310 10:3129 
84-0160-Vol.1 See NUREG/CR-3779-Vol.1 TI85002586 10:2387 
84-0457 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85002604 10:3654 
84-0532 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002683 10:2166 
84-0547C NTIS, PC A02; 3 TI85001712 10:2201 
84-0713 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000836 10:2756 
84-0810C NTIS, PC A02/MF A01 (GPO Dep.) DE85000413 10:2005 
84-0867C NTIS, PC A02/MF A01 (GPO Dep.) DE84016118 10:2757 
84-0984C NTIS, PC A02/MF A01; 1 (GPO Dep. DE85000666 10:2202 
84-1015C NTIS, PC A02/MF A01; 1 (GPO Dep. DE84012278 10:3540 
84-1118C NTIS, PC A02/MF AOI; 1 (GPO Dep. DE85002440 10:2006 
84-1144C NTIS, PC A02/MF A011; 1 (GPO Dep. DE84017007 10:2396 
84-1147C NTIS, PC A02/MF AOI; 1 (GPO Dep. DE85002158 10:3536 
84-1246-R3 See NUREG/CR-3920-R3 TI85002489 10:2391 
84-1462C NTIS, PC A02/MF A01 (GPO Dep.) DE85000414 10:3997 
84-1478C NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001710 10:2026 
84-1499C NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002438 10:1743 
84-1547 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85002684 10:2634 
84-1574C NTIS, PC A02; 3 TI85001940 10:3220 
84-1597C NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001904 10:3072 
84-1732 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000188 10:2397 
84-1750 NTIS, PC A03; 3 T185001319 10:2971 
NTIS, PC A03/MF AOI (GPO Dep.) DE85000182 10:2194 
NTIS, PC A02; 3 T184017089 10:2398 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002430 10:2399 
NTIS, PC A02/MF A01 (GPO Dep.) DE84017381 10:2400 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000458 10:2794 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000308 10:3073 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000457 10:3236 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002314 10:3521 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85002634 10:2126 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000611 10:2401 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002442 10:2402 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) DE85002551 10:3117 
NTIS, PC A03/MF A0O1 (GPO Dep.) DE85000257 10:2167 


See UCRL-15620 DE85001000 10:3537 


State Electricity Commission of Victoria, Research 10:2440 
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when applicable, shutdown 
date are listed. There is a sta- 
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DOE/RECON SYSTEM 


COMPUTER SEARCH 
SERVICE 


DOE/RECON is an interactive 
on-ine information retrieval 
system developed to provide 
rapid and easy access to 
energy-related data bases. it is 
available to DOE and contrac- 
tor offices and to other federal 
government and state agen- 
cies with energy-related mis- 
sions. The acronym RECON 
stands for REmote CONsole, 
which signifies that the system 
can be accessed by users 
located at various sites across 
the United States. 


The system permits users to 
carry on a dialogue with the 
computer. This dialogue allows 
browsing through large data 
bases and can result in 
retrieval of citations which 
answer specific needs. Desired 
information can be selectively 
retrieved via simple yet power- 
ful commands sent to the 
computer from the terminal 
keyboard. 


Search logic may be formu- 
lated by the use of indexed 


terms, such as keywords, 
authors, categories, or cor- 
porate authors. As the search 
session progresses, AND, OR 





and NOT Boolean logic may 
be used to improve precision, 
i.e., the specificity of the 
retrieved set. For most data 
bases, the user may limit the 
scope of the search to partic- 
ular years or volumes of data. 
Upon completion of a search, 
the user may choose to have 
the results displayed or printed 
at his/her terminal or to have 
the results printed and mailed 
the following day. 


The DOE/RECON system is 
supported by dual IBM 
370/3033 computers. Two 
IBM 3705 front-end communi- 
cations computers are used to 
perform the message switch- 
ing. Although most of the ~40 
data bases are bibliographic in 
content, DOE/RECON is not 
limited to this type; the 
Research in Progress (RIP) 
data base is one that is non- 
bibliographic. Presently, over 2 
million references are available. 


Requests for information con- 
cerning authorization to access 
the DOE/RECON system 
should be addressed to 


DOF/RECON Access 

Office of Scientific and 
Technical Information 

U. S. Department of Energy 

P. O. Box 62 

Oak Ridge, TN 37831 















































